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Sealed bids will be received by the Connecticut Airport Authority (CAA) by submitting a bid 

electronically through https://.ctairports.procureware.com.  The CAA will not accept bids in any 

other manner.  Vendors must be registered to access the bid in its entirety and to submit a bid.  

Due date for bids is no later than 11:00 am (EST) September 17, 2019 at which time they will 

be publicly displayed for the following project:   

AIRLINE WASTE TRITURATOR IMPROVEMENTS 

Bradley International Airport 

Windsor Locks, Connecticut 

CAA Construction Contract No. 2020-002 

The project consists of:  

Installation of a new 625 square foot building addition (18’-8” wide by 33’-4” long) extending from 
the south side of the airport’s existing triturator structure. The addition provides a climate 
controlled, drive-through configuration for airline lavatory vehicles to discharge their contents. The 
addition will feature overhead doors with an access card system, automatic lighting and a self-
contained CCTV recording system. A new skid mounter macerator assembly will be installed 
along with a flexible hose and coupler which discharges to the existing sanitary sewer system. A 
washdown hose will be positioned nearby for local clean-up and a floor drain will be installed in 
the new addition. Existing flood lamps will be removed and replaced with new LED fixtures. Site 
work associated with the triturator addition will include 500 square yards of full depth pavement, 
a new 1,000-gallon oil/water separator, two new stormwater catch basins, pipe bollards and 
exterior concrete entrance pads. A temporary waste disposal area will be required during the 
construction of the addition. 
 
The contract time for completion of all work is within One Hundred Twenty (120) calendar days 

from the date specified in the “Notice to Proceed”.   

The work performed under this Contract shall be governed by Federal Contract Provisions, as 
applicable, set forth in the Contract Documents, unless otherwise noted, which include, but are 
not restricted to, Disadvantaged Business Enterprise (DBE) Subcontractor participation, Equal 
Employment Opportunity requirements, and compliance with State of Connecticut Wage 
requirements and Federal Wage and Hour requirements (Davis-Bacon Act).  All requirements of 
the Federal funding and the CAA procurement process, as well as all administrative regulations 
shall apply to this project, as if herein written out in full. 
 

The attention of prospective bidders is called to the fact that this project is to be bid upon and the 
contract executed, under the Federal Funding Rules and Regulations for carrying out the 
provisions of:  

https://.ctairports.procureware.com/
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Civil Rights General Provisions (Title 49 United States Code, § 47123) 
Title VI Provisions of the Civil Rights Act of 1964, as amended and supplemented, 
Buy American Preferences (Title 49 United States Code, §50101) 
Foreign Trade Restriction:  Denial of Public Works Contracts on Suppliers of Goods and 

Services of Countries that Deny Contracts to Suppliers of Goods and Services of 
Countries that Deny Procurement Market Access to U.S. Contractors (DOT Regulation 49 
CFR Part 30) 

Davis-Bacon Act (DOL Regulation 29 CFR Part 5) 
Affirmative Action to Ensure Equal Employment Opportunity (Executive Order 11246, as 

amended, and DOL Regulation 41 CFR Part 60) 
Government Debarment and Suspension and Government-wide Requirements for Drug-free 

Workplace (2 CFR Part 180 (Subpart C), 2 CFR part 1200, DOT Order 4200.5 DOT 
Suspension & Debarment Procedures & Ineligibility) 

 
The requirements of 49 CFR Part 26, Regulations of the U.S. Department of Transportation, apply 
to this contract.  It is the policy of the CAA to practice nondiscrimination based on race, color, sex, 
or national origin in the award or performance of this contract.  All firms qualifying under this 
solicitation are encouraged to submit bids/proposals.  Award of this contract will be conditioned 
upon satisfying the requirements of this section.  These requirements apply to all bidders/offerors, 
including those who qualify as a DBE.  A DBE contract goal of seven and one tenths percent 
(7.1%) has been established for this contract.  The bidder/offeror shall make good faith efforts, as 
defined in Appendix A, 49 CFR Part 26, to subcontract seven and one tenths percent (7.1 %) 
of the dollar value of the prime contract to Disadvantaged Business Enterprises (DBE), as defined 
in 49 CFR Part 26. 
 
The CAA, in accordance with the provisions of Title VI of the Civil Rights Act of 1964 (78 Stat. 
252, 42 U.S.C. §§ 2000d to 2000d-4) and the Regulations, hereby notifies all bidders that it will 
affirmatively ensure that any contract entered into pursuant to this advertisement, disadvantaged 
business enterprises will be afforded full and fair opportunity to submit bids in response to this 
invitation and will not be discriminated against on the grounds of race, color, or national origin in 
consideration for an award. It is the policy of the CAA to practice nondiscrimination based on race, 
color, sex, or national origin in the award or performance of this contract.  All disadvantaged 
business enterprise firms qualifying under this solicitation are encouraged to submit 
bids/proposals.  The provisions of State of Connecticut non-discrimination requirement pursuant 
to Connecticut General Statutes §4a-60 and §4a-60a will also apply. Award of this contract will 
be conditioned upon satisfying the requirements of this section.   
 
All requirements of the CAA procurement process, as well as all State of Connecticut 
administrative regulations shall apply to this project, as if herein written out in full.  In addition, the 
State of Connecticut general provisions and prosecution of work requirements will apply, including 
compliance with State of Connecticut Wage requirements.   
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Each sealed bid shall be accompanied by a certified check, cashier's check or satisfactory Bid 
Bond, in an amount equal to five percent (5%) of the bid, payable to the Connecticut Airport 
Authority. 
 
The successful bidder will be required to execute and furnish a Performance Bond, and Labor 
and Materials Payment Bond as security for faithful performance and payment of all bills and 
obligations arising from the performance of the work.  Each security shall be in an amount of not 
less than one hundred percent (100%) of the contract price and shall be in a form acceptable to 
the Owner. 
 

Contract Documents will be available on August 20, 2019 and may be downloaded at: 
https://ctairports.procureware.com.  Vendors must be registered to access the contract 
documents in their entirety and to submit a bid. 
 
COMMUNICATIONS: 
During the period from advertisement of this Invitation for Bid (IFB) and until a contract is awarded, 
vendors shall not contact any employee of the Connecticut Airport Authority concerning this 
procurement except in writing via the questions link found at https://ctairports.procureware.com.  
The deadline to submit questions will be 11:00 am (EST) September 10, 2019.  Responses to 
questions will be provided to all bidders in the form of an Addendum to the IFB, if the CAA 
determines it is in its best interest.  Any questions received after this time will likely be 
unanswered.  The CAA reserves the right, at its sole discretion, to respond to such questions.  
 

ATTEMPTS TO INFLUENCE THE SELECTION PROCESS 

Except for clarifying written questions sent to the CAA, all bidders, including any and all persons 

acting on their behalf, are strictly prohibited from contacting any employee of the CAA, Board 

official, or Architect/Engineer on or regarding any matter relating to this IFB from the time the IFB 

is issued until contract award. 

The CAA reserves the right to disqualify any Bidder who contacts any employee of the 

CAA, Board official, or Architect/Engineer, other than the Purchasing Agent, concerning 

this IFB. 

 
A Pre-Bid Conference for bidders will be conducted at Connecticut Airport Authority Offices 
at Bradley International Airport, Wellness Center Conference Room, 334 Ella Grasso 
Turnpike, Suite 100, Windsor Locks, CT 06096 on 11:00 am (EST) September 5, 2019. local 
time.  Neither the Owner, nor the Architect/Engineer, shall be responsible for disseminating 
information discussed at this meeting, except as issued by Addendum. 
 
A site visit will also be held immediately following the Pre-Bid Conference at Bradley 
International Airport, Schoephoester Road, Windsor Locks, CT 06096.  It is strongly 
recommended that Bidders attend the site visit to familiarize themselves with the Scope of Work 

https://ctairports.procureware.com/
https://ctairports.procureware.com/
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and site restrictions. CAA will not be obligated to schedule site visits after the site visit. No claims 
for extra costs shall be allowed because of lack of full knowledge of verifiable conditions. 
 
The site tour includes areas that are located post screening; therefore, individuals planning on 
attending the site tour must upload the following information to https://ctairports.procureware.com 
no later than 11:00 am (EST), August 27, 2019, full legal name, name of firm your representing, 
phone number, date of birth, place of birth, and an unexpired copy of driver’s license or passport 
and a temporary badge application form to the bid entitled – IFB No. 2020-002 Temp. Badge 
Information.  Individuals will be subject to a security screening prior to admittance to the proposed 
site. 
 
Attendees that arrive more than ten (10) minutes late may be considered as having not 
attended the conference. 
 
No bidder may withdraw his bid within one hundred twenty (120) days after the actual date of 
opening hereof.   
 
Award of the contract shall be made to the lowest responsible and responsive bidder, whose 
responsive bid conforms to written requirements of the Owner. 

 

END OF SECTION 

https://ctairports.procureware.com/
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	Chapter 1. Planning an Airfield Construction Project
	101. Overview.
	102. Plan for Safety.
	a. Identify Affected Areas.
	b. Describe Current Operations.
	c. Allow for Temporary Changes to Operations.
	d. Take Required Measures to Revised Operations.
	e. Manage Safety Risk.
	(1) Notify the appropriate FAA Airports Regional or District Office
	(2) Provide documents
	(3) Participate in the SRM process
	(4) Provide a representative
	(5) Ensure that all applicable SRM identified risks elements are recorded


	103. Develop a Construction Safety and Phasing Plan (CSPP).
	a. List Requirements.
	b. Prepare a Safety Plan Compliance Document.
	c. Assume Responsibility for the CSPP.

	104. Who Is Responsible for Safety During Construction?
	a. Establish a Safety Culture.
	b. Assess Airport Operatorˇs Responsibilities.
	(1) Develop a CSPP
	(2) Require, review and approve the SPCD
	(3) Convene a preconstruction meeting
	(4) Ensure contact information
	(5) Hold weekly or, if necessary, daily safety meetings
	(6) Notify users, ARFF personnel, and FAA ATO personnel of construction
	(7) Ensure construction personnel know of any applicable airport procedures
	(8) Ensure construction contractors and subcontractors undergo training
	(9) Ensure vehicle and pedestrian operations
	(10) At certificated airports,
	(11) Conduct inspections
	(12) Resolve safety deficiencies immediately.
	(13) Notify appropriate parties
	(14) Ensure prompt submittal of a Notice of Proposed Construction or Alteration
	(15) Promptly notify the FAA Airports Regional or District Office

	c. Define Construction Contractorˇs Responsibilities.
	(1) Submit a Safety Plan Compliance Document (SPCD)
	(2) Have available at all times copies
	(3) Ensure that construction personnel
	(4) Identify in the SPCD the contractorˇs on-site employees
	(5) Conduct inspections
	(6) Restrict movement of construction vehicles and personnel
	(7) Ensure that no contractor employees,
	(8) Ensure prompt submittal through the airport operator of Form 7460-1

	d. Define Tenantˇs Responsibilities
	(1) Develop, or have a consultant develop, a project specific CSPP
	(2) In coordination with its contractor, develop an SPCD
	(3) Ensure that construction personnel are familiar with safety procedures
	(4) Provide a point of contact
	(5) Identify in the SPCD the contractorˇs on-site employees
	(6) Ensure that no tenant or contractor employees,
	(7) Restrict movement of construction vehicles
	(8) Ensure prompt submittal through the airport operator of Form 7460-1



	Chapter 2. Construction Safety and Phasing Plans
	201. Overview.
	202. Assume Responsibility.
	203. Submit the CSPP.
	a. Submit an Outline/Draft.
	b. Submit a Construction Safety and Phasing Plan (CSPP).
	c. Submit a Safety Plan Compliance Document (SPCD).
	d. Submit CSPP Revisions.

	204. Meet CSPP Requirements.
	a. To the extent possible,
	(1) Coordination.
	(a) Contractor progress meetings.
	(b) Scope or schedule changes.
	(c) FAA ATO coordination.

	(2) Phasing.
	(a) Phase elements.
	(b) Construction safety drawings

	(3) Areas and operations affected by the construction activity.
	(a) Identification of affected areas.
	(b) Mitigation of effects.

	(4) Protection of navigation aids (NAVAIDs).
	(5) Contractor access.
	(a) Location of stockpiled construction materials.
	(b) Vehicle and pedestrian operations.

	(6) Wildlife management.
	(a) Trash.
	(b) Standing water.
	(c) Tall grass and seeds.
	(d) Poorly maintained fencing and gates.
	(e) Disruption of existing wildlife habitat.

	(7) Foreign Object Debris (FOD) management.
	(8) Hazardous materials (HAZMAT) management
	(9) Notification of construction activities.
	(a) Maintenance of a list of responsible representatives/ points of contact.
	(b) Notices to Airmen (NOTAM).
	(c) Emergency notification procedures.
	(d) Coordination with ARFF Personnel.
	(e) Notification to the FAA.

	(10) Inspection requirements.
	(a) Daily (or more frequent) inspections.
	(b) Final inspections.

	(11) Underground utilities.
	(12) Penalties.
	(13) Special conditions.
	(14) Runway and taxiway visual aids.
	(a) General.
	(b) Markings.
	(c) Lighting and visual NAVAIDs.
	(d) Signs.

	(15) Marking and signs for access routes.
	(16) Hazard marking and lighting.
	(a) Purpose.
	(b) Equipment.

	(17) Protection.
	(a) Runway Safety Area (RSA).
	(b) Runway Object Free Area (ROFA).
	(c) Taxiway Safety Area (TSA).
	(d) Taxiway Object Free Area (TOFA).
	(e) Obstacle Free Zone (OFZ).
	(f) Runway approach/departure surfaces.

	(18) Other limitations on construction.
	(a) Prohibitions.
	(b) Restrictions.


	b. The Safety Plan Compliance Document (SPCD)
	(1) Coordination.
	(2) Phasing.
	(a) Duration of each phase.
	(b) Daily start and finish of construction, including ˝night only˛ construction.
	(c) Duration of construction activities during:

	(3) Areas and operations affected by the construction activity.
	(4) Protection of NAVAIDs.
	(5) Contractor access.
	(a) Details on how the contractor will maintain the integrity of the airport security fence (gate guards, daily log of construction personnel, and other).
	(b) Listing of individuals requiring driver training (for certificated airports and as requested).
	(c) Radio communications.
	(i) Types of radios and backup capabilities.
	(ii) Who will be monitoring radios.
	(iii) Whom to contact if the ATCT cannot reach the contractorˇs designated person by radio.

	(d) Details on how the contractor will escort material delivery vehicles.

	(6) Wildlife management.
	(a) Methods and procedures to prevent wildlife attraction.
	(b) Wildlife reporting procedures.

	(7) Foreign Object Debris (FOD) management.
	(8) Hazardous material (HAZMAT) management.
	(9) Notification of construction activities.
	(a) Contractor points of contact.
	(b) Contractor emergency contact.
	(c) Listing of tall or other requested equipment proposed for use on the airport and the timeframe for submitting 7460-1 forms not previously submitted by the airport operator.
	(d) Batch plant details, including 7460-1 submittal.

	(10) Inspection requirements.
	(11) Underground utilities.
	(12) Penalties.
	(13) Special conditions.
	(14) Runway and taxiway visual aids.
	(a) Equipment and methods for covering signage and airfield lights.
	(b) Equipment and methods for temporary closure markings (paint, fabric, other).
	(c) Types of temporary Visual Guidance Slope Indicators (VGSI).

	(15) Marking and signs for access routes.
	(16) Hazard marking and lighting.
	(17) Protection of runway and taxiway safety areas.
	(a) Equipment and methods for maintaining Taxiway Safety Area standards.
	(b) Equipment and methods for separation of construction operations from aircraft operations, including details of barricades.

	(18) Other limitations on construction


	205. Coordination.
	a. Contractor Progress Meetings.
	b. Scope or Schedule Changes.
	c. FAA ATO Coordination.

	206. Phasing.
	a. Phase Elements.
	b. Construction Safety Drawings.

	207. Areas and Operations Affected by Construction Activity.
	a. Identification of Affected Areas.
	(1) Closing, or partial closing, of runways, taxiways and aprons.
	(2) Closing of Aircraft Rescue and Fire Fighting access routes.
	(3) Closing of access routes used by airport and airline support vehicles.
	(4) Interruption of utilities, including water supplies for fire fighting.
	(5) Approach/departure surfaces affected by heights of objects.
	(6) Construction areas,

	b. Mitigation of Effects.
	(1) Temporary changes to runway and/or taxi operations.
	(2) Detours for ARFF and other airport vehicles.
	(3) Maintenance of essential utilities.
	(4) Temporary changes to air traffic control procedures. Such changes must be coordinated with the ATO.


	208. Navigation Aid (NAVAID) Protection.
	209. Contractor Access.
	a. Location of Stockpiled Construction Materials.
	b. Vehicle and Pedestrian Operations.
	(1) Construction site parking.
	(2) Construction equipment parking.
	(3) Access and haul roads.
	(4) Marking and lighting of vehicles
	(5) Description of proper vehicle operations
	(6) Required escorts.
	(7) Training requirements for vehicle drivers
	(8) Situational awareness.
	(9) Two-way radio communication procedures.
	(a) General. The airport operator must ensure that tenant and construction contractor personnel engaged in activities involving unescorted operation on aircraft movement areas observe the proper procedures for communications, including using appropria...
	(i) Airport operations
	(ii) ATCT
	(iii) Common Traffic Advisory Frequency (CTAF), which may include UNICOM, MULTICOM.
	(iv) Automatic Terminal Information Service (ATIS). This frequency is useful for monitoring conditions on the airport. Local air traffic will broadcast information regarding construction related runway closures and ˝shortened˛ runways on the ATIS freq...

	(b) Areas requiring two-way radio communication with the ATCT. Vehicular traffic crossing active movement areas must be controlled either by two-way radio with the ATCT, escort, flagman, signal light, or other means appropriate for the particular airp...
	(c) Frequencies to be used. The airport operator will specify the frequencies to be used by the contractor, which may include the CTAF for monitoring of aircraft operations. Frequencies may also be assigned by the airport operator for other communicat...
	(d) Proper radio usage, including read back requirements.
	(e) Proper phraseology, including the International Phonetic Alphabet.
	(f) Light gun signals. Even though radio communication is maintained, escort vehicle drivers must also familiarize themselves with ATCT light gun signals in the event of radio failure. See the FAA safety placard ˝Ground Vehicle Guide to Airport Signs ...

	(10) Maintenance of the secured area of the airport, including:
	(a) Fencing and gates. Airport operators and contractors must take care to maintain security during construction when access points are created in the security fencing to permit the passage of construction vehicles or personnel. Temporary gates should...
	(b) Badging requirements.
	(c) Airports subject to 49 CFR Part 1542, Airport Security, must meet standards for access control, movement of ground vehicles, and identification of construction contractor and tenant personnel.



	210. Wildlife Management.
	a. Trash.
	b. Standing Water.
	c. Tall Grass and Seeds.
	d. Poorly Maintained Fencing and Gates.
	e. Disruption of Existing Wildlife Habitat.

	211. Foreign Object Debris (FOD) Management.
	212. Hazardous Materials (HAZMAT) Management.
	213. Notification of Construction Activities.
	a. List of Responsible Representatives
	b. NOTAMs.
	c. Emergency notification procedures
	d. Coordination with ARFF.
	e. Notification to the FAA.
	(1) Part 77.
	(2) Part 157.
	(3) NAVAIDS.
	(a) Airport owned/FAA maintained. If construction operations require a shutdown of more than 24 hours, or more than 4 hours daily on consecutive days, of a NAVAID owned by the airport but maintained by the FAA, provide a 45-day minimum notice to FAA A...
	(b) FAA owned.
	(i) General. The airport operator must notify the appropriate FAA ATO Service Area Planning and Requirements (P&R) Group a minimum of 45 days prior to implementing an event that causes impacts to NAVAIDs. (Impacts to FAA equipment covered by a Reimbur...
	(ii) Coordinate work for an FAA owned NAVAID shutdown with the local FAA ATO/Technical Operations office, including any necessary reimbursable agreements and flight checks. Detail procedures that address unanticipated utility outages and cable cuts th...




	214. Inspection Requirements.
	a. Daily Inspections.
	b. Final Inspections.

	215. Underground Utilities.
	216. Penalties.
	217. Special Conditions.
	218. Runway and Taxiway Visual Aids.
	a. General.
	b. Markings.
	(1) Closed Runways and Taxiways.
	(a) Permanently Closed Runways. For runways, obliterate the threshold marking, runway designation marking, and touchdown zone markings, and place Xs at each end and at 1,000-foot (300 m) intervals.
	(b) Temporarily Closed Runways. For runways that have been temporarily closed, place an X at the each end of the runway directly on or as near as practicable to the runway designation numbers. Figure 2-1 illustrates.
	(c) Partially Closed Runways and Displaced Thresholds. When threshold markings are needed to identify the temporary beginning of the runway that is available for landing, the markings must comply with AC 150/5340-1. An X is not used on a partially clo...
	(i) Partially Closed Runways. Pavement markings for temporary closed portions of the runway consist of a runway threshold bar and yellow chevrons to identify pavement areas that are unsuitable for takeoff or landing (see AC 150/5340-1).
	(ii) Displaced Thresholds. Pavement markings for a displaced threshold consist of a runway threshold bar and white arrowheads with and without arrow shafts. These markings are required to identify the portion of the runway before the displaced thresho...

	(d) Taxiways.
	(i) Permanently Closed Taxiways. AC 150/5300-13 notes that it is preferable to remove the pavement, but for pavement that is to remain, place an X at the entrance to both ends of the closed section. Obliterate taxiway centerline markings, including ru...
	(ii) Temporarily Closed Taxiways. Place barricades outside the safety area of intersecting taxiways. For runway/taxiway intersections, place an X at the entrance to the closed taxiway from the runway. If the taxiway will be closed for an extended peri...

	(e) Temporarily Closed Airport. When the airport is closed temporarily, mark all the runways as closed.



	220. Hazard Marking, Lighting and Signing.
	b. Equipment.
	(5) Air Operations Area � Runway/Taxiway Intersections.
	(6) Air Operations Area � Other.
	(7) Maintenance.


	221. Protection of Runway and Taxiway Safety Areas.
	a. Runway Safety Area (RSA).
	(1) No construction may occur within the existing RSA
	(2) The airport operator must coordinate
	(3) The CSPP and SPCD must provide procedures
	(4) Excavations.
	(a) Open trenches or excavations are not permitted within the RSA while the runway is open. If possible, backfill trenches before the runway is opened. If the runway must be opened before excavations are backfilled, cover the excavations appropriately...
	(b) Construction contractors must prominently mark open trenches and excavations at the construction site with red or orange flags, as approved by the airport operator, and light them with red lights during hours of restricted visibility or darkness.

	(5) Erosion Control.

	b. Runway Object Free Area (ROFA).
	c. Taxiway Safety Area (TSA).
	(1) No construction may occur
	(2) The airport operator must coordinate
	(3) The CSPP and SPCD must provide procedures
	(4) Excavations.
	(a) Open trenches or excavations are not permitted within the TSA while the taxiway is open. If possible, backfill trenches before the taxiway is opened. If the taxiway must be opened before excavations are backfilled, cover the excavations appropriat...
	(b) Construction contractors must prominently mark open trenches and excavations at the construction site with red or orange flags, as approved by the airport operator, and light them with red lights during hours of restricted visibility or darkness.

	(5) Erosion Control.

	d. Taxiway Object Free Area (TOFA).
	(1) The taxiway object free area dimensions
	(2) Offset taxiway pavement markings
	(3) Construction activity may be accomplished
	(a) Appropriate NOTAMs are issued.
	(b) Marking and lighting meeting the provisions of paragraphs 218 and 220 above are implemented.
	(c) Five-foot clearance is maintained between equipment and materials and any part of an aircraft (includes wingtip overhang). In these situations, flaggers must be used to direct construction equipment, and wing walkers will be necessary to guide air...


	e. Obstacle Free Zone (OFZ).
	f. Runway Approach/Departure Areas and Clearways.
	(1) Construction activity in a runway approach/departure area
	(2) Caution regarding partial runway closures.
	(3) Caution regarding displaced thresholds.


	222. Other Limitations on Construction.
	a. Prohibitions.
	(1) No use of tall equipment
	(2) No use of open flame welding or torches
	(3) No use of electrical blasting caps
	(4) No use of flare pots

	b. Restrictions.
	(1) Construction suspension required during specific airport operations.
	(2) Areas that cannot be worked on simultaneously.
	(3) Day or night construction restrictions.
	(4) Seasonal construction restrictions.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Wood blocking, cants and nailers.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.3 DEFINITIONS
	A.
	A. Exposed Framing:  Framing not concealed by other construction.
	A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in least dimension.
	B.
	A.
	A.
	C. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1.
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	1.
	3. SPIB:  The Southern Pine Inspection Bureau.
	4. WCLIB:  West Coast Lumber Inspection Bureau.
	5. WWPA:  Western Wood Products Association.


	1.4 SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.  Indicate type of preservative used and net amount of preservative retained.
	1.
	1.
	1.
	1.
	2. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	3. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. 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.
	A.
	C. Research/Evaluation Reports:  For the following, showing compliance with building code in effect for Project:
	1.
	1. Wood-preservative-treated wood.
	1.
	1.
	2. Power-driven fasteners.
	3. Powder-actuated fasteners.
	4. Expansion anchors.
	5. Metal framing anchors.
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	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	1.
	1.
	1.
	1.
	1.
	2. Provide dressed lumber, S4S, unless otherwise indicated.
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	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A.
	A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated according to AWPA C31 with inorganic boron (SBX).
	1.
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	A.
	A.
	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	A.
	A.
	A.
	D. Application:  Treat all rough carpentry, unless otherwise indicated, including ems indicated on Drawings, and the following:
	1.
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	1.
	1.
	1.
	3. Cants.

	A.
	A.
	A.
	A.
	A.
	A.
	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber with 19 percent maximum moisture content and any of the following species:
	1.
	1. Hem-fir (north); NLGA.
	1.
	2. Spruce-pine-fir; NLGA.
	1.
	1.
	1.
	1.
	1.
	3. Northern species; NLGA.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
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	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	A.
	B. Nails, Brads, and Staples:  ASTM F 1667.
	A.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Lag Bolts:  ASME B18.2.1.
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.
	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 wh...
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
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	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply w...
	A.
	A.
	A.
	A.
	A.
	A.
	B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1.
	1. NES NER-272 for power-driven fasteners.
	1.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	F. For exposed work, arrange fasteners in straight rows parallel with edges of members, with fasteners evenly spaced, and with adjacent rows staggered.
	1.
	1. Comply with approved fastener patterns where applicable.  Before fastening, mark fastener locations, using a template made of sheet metal, plastic, or cardboard.
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	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless otherwise indicated.
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	3.3 PROTECTION
	A.
	A.
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered l...



	072100_THERMAL INSULATION
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1.
	1. Perimeter insulation under slabs-on-grade.
	2. Perimeter foundation wall insulation.
	3. Cavity-wall insulation.
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	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	A.
	B. Samples for Verification:  Full-size units for each type of exposed insulation indicated.
	A.
	A.
	A.
	A.
	A.
	C. Product test reports.
	A.
	D. Research/Evaluation Reports:  For foam-plastic insulation.

	1.3 QUALITY ASSURANCE
	A. Retain ASTM test method below based on product and kind of fire-resistance characteristic specified for each product in Part 2.  Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristi...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A.
	A.
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
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	2.2 FOAM-PLASTIC BOARD INSULATION
	A. Extruded-Polystyrene Board Insulation, Cavity Wall:  ASTM C 578, Type IV, 1.60 lb/cu. ft., with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:
	1. Available Manufacturers:
	a. DiversiFoam   Products.
	b. Dow Chemical Company.
	c. Owens Corning.
	d. Pactiv Building Products Division.


	A.
	B. Extruded-Polystyrene Board Insulation, Below Slab and Foundation Wall:  ASTM C 578, Type V, 3.00 lb/cu. ft., with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively:
	1. Available Manufacturers:
	a. DiversiFoam   Products.
	b. Dow Chemical Company.
	c. Owens Corning.
	d. Pactiv Building Products Division.


	C. Insulation Adhesive and Air/Vapor Barrier:
	1. Single Product Application: Air-Bloc 21 Insulation Adhesive manufactured by Henry (or approved equal); a synthetic, trowel applied, rubber based adhesive, having the following physical properties:
	a. Compatibility: With masonry substrate and extruded polystyrene rigid board insulation.
	b. Air leakage:  0.0026 CFM/ft2 @ 2.1 lbs/ft2 to ASTM E283
	c. Water vapor permeance: 0.05 perms to ASTM E96
	d. Long term flexibility: CGSB 71-GP-24M

	2. Multiple Product Application: Insulation adhesive recommended by manufacturer with the following product spray-applied to masonry prior to installation of insulation:
	a. Air-Bloc 32 manufactured by Henry, a one component elastomeric bitumen, trowel or spray applied, compatibility with masonry substrate insulation having the following characteristics:
	1) Compatibility: With masonry substrate and extruded polystyrene rigid board insulation.
	2) Air permeability: 0.00012 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E2178 and ASTM E283 and have no increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 for 1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested ...
	3) Water vapor permeance: 0.08 perms to ASTM E96;
	4) VOC Content: No appreciable VOC (less then 100g/L)
	5) Elastic Recovery: 75% to CAN/CGSB 37.58M86
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	2.3 VAPOR RETARDERS
	A.
	A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils thick, with maximum permeance rating of 0.13 perm.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
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	2.4 AUXILIARY INSULATING MATERIALS
	A.
	A.
	A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.
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	PART 3 -  EXECUTION
	3.1 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.
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	1.1 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION
	3.2
	A. On vertical surfaces, set 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 insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.
	A.
	C. Protect below-grade insulation on vertical surfaces from damage during backfilling by applying protection course with joints butted.  Set in adhesive according to insulation manufacturer's written instructions.
	A.
	D. Protect top surface of horizontal insulation from damage during concrete work by applying protection course with joints butted.

	3.3 INSTALLATION OF CAVITY-WALL INSULATION
	A.
	A. Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in both directions.  Press units firmly against inside substrates indicated.
	1.
	1. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Division 04 Section "Unit Masonry."


	3.4 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sealant as recomme...
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	3.5 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, in...
	A.
	A.
	A.
	A.
	B. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.
	C. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.



	075323_EPDM ROOFING
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1.
	1.
	1. Mechanically fastened membrane roofing system.
	1.
	1.
	2. Vapor retarder.
	3. Roof insulation.

	A.
	A.
	B. Related Sections include the following:
	1.
	1.
	1. Division 06 Section "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking.
	1.
	2. Division 07 Section "Sheet Metal Flashing and Trim" for metal roof penetration flashings, flashings, and counter flashings.
	1.
	3. Division 07 Section "Joint Sealants."
	4. Division 22 Section "Storm Drainage Piping Specialties" for roof drains.
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	1.3 DEFINITIONS
	A. Roofing Terminology:  Refer to ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to roofing work in this Section.

	1.1
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	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not permit the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to weather without failure.
	B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing membrane manufacturer based on testing and field experience.
	A.
	C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated according to ASCE 7.
	1. Corner Uplift Pressure:  102.6 lbf/sq. ft..
	2. Perimeter Uplift Pressure:  62.2 lbf/sq. ft..
	3. Field-of-Roof Uplift Pressure:  43.4 lbf/sq. ft..
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	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other Work.
	1.
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Roof plan showing orientation of steel roof deck and orientation of membrane roofing and fastening spacings and patterns for mechanically fastened membrane roofing.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.
	5. Insulation fastening patterns.

	C. Samples for Verification:  For the following products:
	1.
	1. 12-by-12-inch square of sheet roofing, of color specified, including T-shaped side and end lap seam.
	2. 12-by-12-inch square of roof insulation.
	1.
	1.
	1.
	3. 12-inch length of metal termination bars.
	4. 12-inch length of battens.
	5. Six insulation fasteners of each type, length, and finish.
	6. Six roof cover fasteners of each type, length, and finish.

	A.
	D. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system.
	A.
	E. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of meeting performance requirements.

	A.
	F. Qualification Data:  For Installer and manufacturer.
	G. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
	A.
	A.
	H. Maintenance Data:  For roofing system to include in maintenance manuals.
	A.
	I. Warranties:  Special warranties specified in this Section.
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	1.6 QUALITY ASSURANCE
	A.
	A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty.
	B. Manufacturer Qualifications:  A qualified manufacturer that has UL listing for membrane roofing system identical to that used for this Project.
	A.
	A.
	A.
	C. Source Limitations:  Obtain components for membrane roofing system from same manufacturer as roofing membrane or approved by roofing membrane manufacturer.
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	A.
	A.
	D. Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in Division 01 Section "Project Management and Coordination."  Review methods and procedures related to roofing system including, but not limited to, the fol...
	1.
	1. Meet with Owner; 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, ...
	2. Review methods and procedures related to roofing installation, including manufacturer's written instructions.
	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.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storing and mixing with other components.
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with insulation manufacturer's written instructions for handling, storing, and protec...
	D. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

	1.8 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.

	1.1 WARRANTY
	1.1
	1.9
	A.
	A.
	A.
	A.
	A.
	A.
	A. Special Project Warranty:  Submit roofing Installer's warranty, on warranty form at end of this Section, signed by Installer, covering Work of this Section, including all components of membrane roofing system such as roofing membrane, base flashing...
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.1 EPDM ROOFING MEMBRANE
	A.
	A. EPDM Roofing Membrane:  ASTM D 4637, Type  II, scrim or fabric internally reinforced uniform, flexible sheet made from EPDM, and as follows:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Thickness:  60 mils, nominal.
	1.
	2. Exposed Face Color:  White.


	1.1
	1.1
	1.1
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	1.1
	1.1
	2.2 AUXILIARY MATERIALS
	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing.
	1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

	B. Sheet Flashing:  60-mil-  thick EPDM, partially cured or cured, according to application.
	A.
	C. Epichlorohydrin Sheet:  60-mil- thick, unreinforced flexible sheet with the following typical properties as determined per ASTM test method indicated:
	1. Tensile Strength:  1500 psi; ASTM D 412.
	2. Ultimate Elongation:  200 percent; ASTM D 412.
	3. Tear Resistance:  150 lbf/in. ; ASTM D 412.
	4. Brittleness Temperature:  Minus 20 deg F ; ASTM D 746.
	5. Resistance to Ozone Aging:  No cracks after 168 hours' exposure of 50 percent elongated sample at 104 deg F  and 100-pphm  ozone; ASTM D 1149.
	6. Resistance to Oil Aging:  15 percent maximum mass change after 168 hours' immersion in diesel fuel No. 2 at 158 deg F ; ASTM D 471.

	A.
	A.
	A.
	A.
	D. Seaming Material:  Single-component butyl splicing adhesive and splice cleaner .
	E. Lap Sealant:  Manufacturer's standard single-component sealant, color to match roofing membrane.
	F. Water Cutoff Mastic:  Manufacturer's standard butyl mastic sealant.
	G. Metal Termination Bars:  Manufacturer's standard predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch thick; with anchors.
	H. Metal Battens:  Manufacturer's standard aluminum-zinc-alloy-coated or zinc-coated steel sheet, approximately 1 inch wide by 0.05 inch thick, prepunched.
	I. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening membrane to substrate, and acceptable to membrane roofing system manufacturer.
	J. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, in-seam sealants, termination reglets, cover strips, and other accessories.

	1.1
	1.1
	1.1
	1.1
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	2.3 SUBSTRATE BOARDS
	A.
	A. Substrate Board:  ASTM C 36, Type X gypsum wall board, 5/8 inch thick.
	A.
	A.
	A.
	A.
	B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening substrate panel to roof deck.

	2.4 VAPOR RETARDER
	A.
	A. Polyethylene Vapor Retarder:  ASTM D 4397, 6 mils thick, minimum, with maximum permeance rating of 0.13 perm.
	1.
	1. Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	2. Adhesive:  Manufacturer's standard lap adhesive, FMG approved for vapor-retarder application.


	1.1
	1.1
	1.1
	2.5 ROOF INSULATION
	A.
	A.
	A. General:  Provide preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
	A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type  IV, 1.6-lb/cu. ft.  minimum density, square edged.
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	A.
	A.
	A.
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	A.
	A.
	A.
	C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48), unless otherwise indicated.
	A.
	D. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.6 INSULATION ACCESSORIES
	A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
	A.
	B. Fasteners (coverboard through insulation):  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufa...
	C. Cold Fluid-Applied Adhesive (layers of insulation):  Manufacturer's standard cold fluid-applied adhesive formulated to adhere roof insulation to substrate.
	A.
	A.
	A.
	D. Cover Board:  ASTM C 1177, glass-mat, water-resistant gypsum substrate, 1/2 inch thick.


	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
	1. Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	1.
	3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements in Division 05 Section "Steel Decking."
	1.
	1.
	1.
	1.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions.  Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is forecast.
	C. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and discard temporary seals before beginning work o...

	1.1
	1.1
	3.3 SUBSTRATE BOARD
	A.
	A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows.  Tightly butt substrate boards together.
	1.
	1.
	1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof according to membrane roofing system manufacturers' written instructions.


	3.4 VAPOR-RETARDER INSTALLATION
	A.
	A. Loosely lay polyethylene-film vapor retarder in a single layer over area to receive vapor retarder, side and end lapping each sheet a minimum of 2 inches and 6 inches, respectively.
	1.
	1. Seal side and end laps with tape.

	A.
	A.
	A.
	A.
	A.
	A.
	B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.

	3.5 INSULATION INSTALLATION
	A. Coordinate installing membrane roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with membrane roofing system manufacturer's written instructions for installing roof insulation.
	A.
	C. Install tapered insulation under area of roofing to conform to slopes indicated. Install tapered insulation over base layer of continuous insulation.
	A.
	D. Install one or more layers of insulation under area of roofing to achieve required R-30 continuous insulation thickness.  Where overall insulation thickness is 2 inches  or greater, install 2 or more layers with joints of each succeeding layer stag...
	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.
	1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

	A.
	A.
	A.
	G. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:
	1.
	1.
	1.
	1. Set each layer of insulation in a cold fluid-applied adhesive.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	H. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Loosely butt cover boards together and fasten to roof deck.
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	3.6 MECHANICALLY FASTENED ROOFING MEMBRANE INSTALLATION
	A.
	A. Install roofing membrane over area to receive roofing according to roofing system manufacturer's written instructions.  Unroll roofing membrane and allow to relax before installing.
	A.
	B. Start installation of roofing membrane in presence of roofing system manufacturer's technical personnel.
	C. Accurately align roofing membranes and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
	D. Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
	E. Apply roofing membrane with side laps shingled with slope of roof deck where possible.
	A.
	F. Adhesive Seam Installation:  Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  App...
	1. Apply a continuous bead of in-seam sealant before closing splice if required by membrane roofing system manufacturer.

	A.
	G. Tape Seam Installation:  Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  A...
	H. Repair tears, voids, and lapped seams in roofing that does not meet requirements.
	I. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
	A.
	J. In-Splice Attachment:  Secure one edge of roofing membrane using fastening plates or metal battens centered within membrane splice and mechanically fasten roofing membrane to roof deck.  Field-splice seam.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform roof tests and inspections and to prepare test reports.
	A.
	B. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion and submit report to Architect.
	1.
	1. Notify Architect or Owner 48 hours in advance of date and time of inspection.

	C. Repair or remove and replace components of membrane roofing system where test results or inspections indicate that they do 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 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period.  When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writ...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion an...



	076200_SHEET METAL FLASHING AND TRIM
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Manufactured reglets and counterflashing.
	1.
	2. Formed low-slope roof sheet metal fabrications.
	1.
	3. Formed wall sheet metal fabrications.


	1.2 SUBMITTALS
	A.
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including plans, elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-assembled work.
	1. Include details for forming, joining, supporting, and securing sheet metal flashing and trim, including pattern of seams, termination points, fixed points, expansion joints, expansion-joint covers, edge conditions, special conditions, and connectio...

	A.
	C. Samples:  For each exposed product and for each finish specified.
	A.
	D. Maintenance data.
	E. Warranty:  Sample of special warranty.

	1.3 QUALITY ASSURANCE
	A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" unless more stringent requirements are specified or shown on Drawings.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.4 WARRANTY
	A.
	A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within 20 years from date of Substan...


	PART 2 -  PRODUCTS
	2.1 SHEET METALS
	A.
	A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a strippable, temporary protective film before shipping.
	A.
	A.
	A.
	A.
	A.
	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. As-Milled Finish:  One-side bright mill finish.
	1.
	2. Alclad Finish:  Metallurgically bonded surfacing to both sides, forming a composite aluminum sheet with reflective luster.
	1.
	3. Factory Prime Coating:  Where painting after installation is indicated, pretreat with white or light-colored, factory-applied, baked-on epoxy primer coat; minimum dry film thickness of 0.2 mil.
	1.
	4. Clear Anodic Finish, Coil Coated:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
	1.
	1.
	1.
	1. Exposed Coil-Coated Finishes:
	5.
	a. Two-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.
	b. Three-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.
	c. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat.


	A.
	A.
	A.
	C. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M.
	1.
	1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 coating designation; structural quality.
	2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40; structural quality.
	1.
	3. Surface:  Manufacturer's standard clear acrylic coating on both sides.
	1.
	4. Exposed Coil-Coated Finish:
	a.
	a. Two-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.
	b. Three-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.
	c. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat.



	1.1
	1.1
	2.2 UNDERLAYMENT MATERIALS
	A.
	A. Polyethylene Sheet:  6-mil-  thick polyethylene sheet complying with ASTM D 4397.
	B. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	A.
	C. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils thick, 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 ...
	1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C).
	2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 deg C).

	D. Slip Sheet:  Building paper, 3-lb/100 sq. ft. minimum, 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 complete sheet metal flashing and trim installation and recommended by manufacturer o...
	B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	1.
	1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or factory-applied coating.
	b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for metal being fastened.
	c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching internal gutter width.

	2. Fasteners for Copper Sheet:  Copper, hardware bronze or Series 300 stainless steel.
	3. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.
	4. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.
	5. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329 or Series 300 stainless steel.

	C. Solder:
	1.
	1.
	1.
	1.
	1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

	D. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick.
	A.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; low modulus; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	A.
	F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	A.
	A.
	G. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	1.1
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	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, geometry, metal thickness, and other characteristics of item indicated.  Fabric...
	1. Obtain field measurements for accurate fit before shop fabrication.
	2. Form 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.
	3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces exposed to view.

	B. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant.
	C. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within joints.
	D. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	A.
	A.
	E. Seams:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	A.
	F. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use.
	A.
	G. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.
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	2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A.
	A.
	A. Roof-Edge Flashing (Gravel Stop) and Fascia Cap:  Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 10-foot- (3-m-) long, sections.  Furnish with 6-inch- (150-mm-) wide, joint cover plates.  Fabricate from the following materials:
	1.
	1.
	1.
	1.
	1. Galvanized Steel:  0.028 inch thick.

	A.
	B. Copings:  Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 10-foot- (3-m-) long, sections.  Fabricate joint plates of same thickness as copings.  Furnish with continuous cleats to support edge of external leg and drill elongated hol...
	1.
	1.
	1.
	1.
	1. Galvanized Steel:  0.040 inch thick.

	A.
	C. Base Flashing:  Fabricate from the following materials:
	1.
	1.
	1.
	1. Galvanized Steel:  0.028 inch thick.

	A.
	D. Counterflashing and Flashing Receivers:  Fabricate from the following materials:
	1.
	1.
	1.
	1. Galvanized Steel:  0.022 inch thick.

	A.
	E. Roof-Penetration Flashing:  Fabricate from the following materials:
	1.
	1.
	1. Galvanized Steel:  0.028 inch thick.

	A.
	F. Roof-Drain Flashing:  Fabricate from the following materials:
	1.
	1. Stainless Steel:  0.016 inch thick.
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	2.6 WALL SHEET METAL FABRICATIONS
	A.
	A.
	A. Through-Wall Flashing:  Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, at shelf angles, and where indicated.  Fabricate discontinuous lintel, sill, and similar ...
	1. Copper: 16 oz./sq. ft.
	1.

	A.
	A.
	B. Opening Flashings in Frame Construction:  Fabricate head, sill, jamb, and similar flashings to extend 4 inches beyond wall openings.  Form head and sill flashing with 2-inch- (50-mm-) high, end dams.  Fabricate from the following materials:
	1.
	1.
	1.
	1. Galvanized Steel:  0.022 inch thick.

	A.
	C. Wall Expansion-Joint Cover:  Fabricate from the following materials:
	1.
	1.
	1.
	1. Galvanized Steel:  0.028 inch thick.



	PART 1 -
	PART 3 -  EXECUTION
	3.1 UNDERLAYMENT INSTALLATION
	A. Polyethylene Sheet:  Install polyethylene sheet with adhesive for anchorage.  Apply in shingle fashion to shed water, with lapped and taped joints of not less than 2 inches (50 mm).
	B. Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).
	C. Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free. Comply with temperature restrictions of underlayment manufacturer for installation; use primer rather than nails for installing underlayment at low temperatu...

	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 so that completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall rema...
	1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. 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.
	3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners.  Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	5. Install sealant tape where indicated.
	6. 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 SMACNA.
	1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with bituminous 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 sheet.

	C. 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 (600 mm) of corner or intersection.  Where lapped expansion provisions cannot ...
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate metal decking not less than recommended by fastener manufacturer to achieve maximum pull-out resistance.
	E. Seal joints as shown and as required for watertight construction.
	F. 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 (38 mm), except reduce pre-tinning where pre-tinned surface would show in completed Work.
	1.
	1. Do not solder metallic-coated steel and aluminum sheet.
	2. 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.
	3. Stainless-Steel Soldering:  Tin edges of uncoated sheets using solder recommended for stainless steel and acid flux.  Promptly remove acid flux residue from metal after tinning and soldering.  Comply with solder manufacturer's recommended methods f...
	4. Copper Soldering:  Tin edges of uncoated copper sheets using solder for copper.

	G. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength.
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	3.3 ROOF FLASHING INSTALLATION
	A.
	A.
	A. General:  Install sheet metal 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...
	A.
	B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in SMACNA's "Architectural Sheet Metal Manual" and as indicated.  Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate a...
	A.
	C. Copings:  Anchor to resist uplift and outward forces according to recommendations in SMACNA's "Architectural Sheet Metal Manual" and as indicated.
	1. Interlock exterior bottom edge of coping with continuous cleat anchored to substrate at 16-inch centers.
	2. Anchor interior leg of coping with washers and screw fasteners through slotted holes at 24-inch centers.

	D. 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.
	E. 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 (100 mm) over base flashing.  Lap co...
	F. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to pipes that penetrate roof.

	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, ...
	B. Through-Wall Flashing:  Installation of through-wall flashing is specified in Division 04 Section "Unit Masonry."
	A.
	C. Opening Flashings in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to extend 4 inches beyond wall openings.

	3.5 CLEANING AND PROTECTION
	A.
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	A.
	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 unless otherwise indicated in manufacturer's written installation instructions.



	079200_JOINT SEALANTS
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	1.
	1.
	1.
	3. Latex joint sealants.
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	1.3 SUBMITTALS
	A.
	A. Product Data:  For each joint-sealant product indicated.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	A.
	C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified to be validated by SWRI's Sealant Validation Program.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Field-Adhesion Test Reports:  For each sealant application tested.
	F. Warranties:  Sample of special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
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	1.5 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.


	1.6 WARRANTY
	A.
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1.
	1. Warranty Period:  Two years from date of Substantial Completion.
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	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 joint-sealant manufacturer, based on testin...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A.
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 50, for Use NT.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Multicomponent, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.

	2.3 URETHANE JOINT SEALANTS
	A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	B. Multicomponent, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 50, for Use NT.
	C. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Use T.
	D. Immersible, Single-Component, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Uses T and I.
	E. Immersible Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, Class 25, for Uses T and I.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 LATEX JOINT SEALANTS
	A.
	A.
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

	2.5 SOLVENT-RELEASE-CURING JOINT SEALANTS
	A. Acrylic-Based Joint Sealant:  ASTM C 1311.
	B. Butyl-Rubber-Based Joint Sealant:  ASTM C 1311.
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	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	A.
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control se...
	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.  Provide self-adhesive tape where a...

	2.7 MISCELLANEOUS MATERIALS
	A.
	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 ...
	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:
	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 manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, 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 ...
	a.
	a. Concrete.
	b. Masonry.

	1.
	1.
	1.
	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a.
	a. Metal.
	b. Glass.


	A.
	A.
	A.
	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	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 kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	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.

	A.
	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.
	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 in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	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.
	1.
	1.
	3. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	4. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	A.
	G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:
	1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
	2. Apply silicone sealant to each side of joint to produce a bead of size complying with preformed silicone-sealant system manufacturer's written instructions and covering a bonding area of not less than 3/8 inch .  Hold edge of sealant bead 1/4 inch ...
	3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform contact between sealant and both extrusion and substrate.
	4. Complete installation of sealant system in horizontal joints before installing in vertical joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion with a razor knife.
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	3.4 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.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.6 JOINT-SEALANT SCHEDULE
	A.
	A.
	A.
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a.
	a.
	a.
	a.
	a.
	a. Joints between different materials listed above.

	1.
	1.
	1.
	1. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing.
	1.
	1.
	1.
	2.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a.
	a.
	a. Control and expansion joints in unit masonry.
	a.
	a.
	a.
	b. Joints at metal panels.
	a.
	c. Perimeter joints between materials listed above and frames of doors, windows and louvers.
	d. Control and expansion joints in ceilings and other overhead surfaces.

	1.
	1.
	1.
	2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50.
	1.
	1.
	1.
	1.
	1. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3.

	C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	a.
	a.
	b. Vertical joints on exposed surfaces of interior unit masonry walls and partitions.
	a.
	c. Perimeter joints between interior wall surfaces and frames of interior doors windows and elevator entrances.

	1.
	1.
	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.

	1.
	1.
	1.
	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Standard hollow metal doors and frames.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	A.
	B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal thicknesses, preparations for hardware, and other details.
	A.
	C. Samples for Verification:  For each type of exposed finish required.
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	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A.
	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. Amweld Building Products, LLC.
	2. Benchmark; a division of Therma-Tru Corporation.
	3. Ceco Door Products; an Assa Abloy Group company.
	4. Curries Company; an Assa Abloy Group company.
	5. Deansteel Manufacturing Company, Inc.
	6. Firedoor Corporation.
	7. Fleming Door Products Ltd.; an Assa Abloy Group company.
	8. Habersham Metal Products Company.
	9. Kewanee Corporation (The).
	10. Mesker Door Inc.
	11. Pioneer Industries, Inc.
	12. Security Metal Products Corp.
	13. Steelcraft; an Ingersoll-Rand company.
	14. Windsor Republic Doors.


	1.1
	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008, CS, Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, CS, Type B.
	A.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum A40 metallic coating.
	A.
	D. 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.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	A.
	G. Glazing:  Division 08 Section "Glazing."
	H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat.

	2.3 STANDARD HOLLOW METAL DOORS
	A. General:  Comply with ANSI/SDI A250.8.
	1. Design:  Flush panel.
	1.
	2. Core Construction: Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
	a.
	a. Thermal-Rated (Insulated) Doors:  R-value of not less than 6.0 deg F x h x sq. ft./Btu when tested according to ASTM C 1363.

	3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard.
	4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch thick, end closures or channels of same material as face sheets.
	5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	1.
	1.
	1.
	1.
	1.
	1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush).

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Hardware Reinforcement:  ANSI/SDI A250.6.

	2.4 STANDARD HOLLOW METAL FRAMES
	A. General:  Comply with ANSI/SDI A250.8.
	B. Exterior Frames:  Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped corners.
	1.
	2. Fabricate frames as face welded unless otherwise indicated.
	1.
	3. Frames for Level 2 Steel Doors:  0.053-inch- thick steel sheet.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Hardware Reinforcement:  ANSI/SDI A250.6.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1.
	1.
	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.
	1.
	1.

	A.
	B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
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	2.6 ACCESSORIES
	A.
	A.
	A.
	A. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick.

	2.7 FABRICATION
	A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
	B. Hollow Metal Doors:
	1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in top edges of doors against water penetration.

	A.
	A.
	A.
	C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	1.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	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.
	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)
	1) Three anchors per jamb from 60 to 90 inches high.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Hardware Preparation: Factory prepare hollow metal work to receive templated mortised hardware according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section "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.
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	2.8 STEEL FINISHES
	A.
	A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer:  ANSI/SDI A250.10.
	2. Field paint.



	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Hollow Metal Frames:  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.
	a.
	a. 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.
	a.
	a.
	b. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	c. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	d. Field apply bituminous coating to backs of frames that are filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	1.
	1.
	1.
	1.
	3. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	1.
	1.
	1.
	1.
	4. 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.


	B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a.
	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.
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	3.2 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 o...
	A.
	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.



	083613_SECTIONAL DOORS
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes electrically operated sectional overhead doors.
	B. See Division 05 Section "Metal Fabrications" for miscellaneous steel supports.
	C. See Division 26 Sections for electrical service and connections for powered operators and accessories.

	1.2 PERFORMANCE REQUIREMENTS
	A.
	A. Structural Performance:  Provide sectional overhead doors capable of withstanding the effects of gravity loads and the following loads and stresses without evidencing permanent deformation of door components:
	1.
	1. Wind Loads:  Uniform pressure (velocity pressure) of 50 lbf/sq. ft., acting inward and outward.
	2. Air Infiltration:  Maximum Rate:  0.08 cfm at 15 mph.

	A.
	A.
	A.
	A.
	B. Operation-Cycle Requirements:  Provide sectional overhead door components and operators capable of operating for not less than 10,000 cycles.

	1.3 SUBMITTALS
	A. Product Data:  For each type and size of sectional overhead door and accessory.
	B. Shop Drawings:  For special components and installations not detailed in manufacturer's product data.
	C. Samples:  For each exposed finish.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for both installation and maintenance of units required for this Project.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A.
	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.
	1.
	1. Steel Doors with Insulated Steel Panels:
	a. Amarr Garage Doors.
	b. Arm-R-Lite.
	c. Clopay Building Products Company; a Griffon Company.
	d. Fimbel Door Corporation.
	e. General American Door Company.
	f. Haas Door; a Nofziger Company.
	g. Martin Door Manufacturing.
	h. Overhead Door Corp.
	i. Raynor.
	j. Wayne-Dalton Corp.
	k. Windsor Door; a MAGNATRAX Corporation.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2 STEEL DOOR SECTIONS
	A.
	A. Construct door sections including face sheets and frames from zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet, complying with ASTM A 653/A 653M, G60 coating designation.
	1. Exterior-Section Face:  Manufacturer's standard flat.

	A. Fabricate door panels from a single sheet to provide sections not more than 24 inches high and nominally 2 inches deep.
	B.
	1. For Insulated Doors:  Thermal-break construction.

	C. Enclose open sections with channel end stiles formed from not less than 0.064-inch thick galvanized steel sheet and weld end stiles to door section in place.
	A.
	D. Reinforce bottom section with a continuous channel or angle complying with bottom-section profile and allowing installation of astragal.
	E. Provide reinforcement for hardware attachment.
	A.
	F. Thermal Insulation:  Insulate inner core of steel sections with door manufacturer's standard polystyrene or polyurethane insulation.  Enclose insulation completely within steel sections that incorporate the following inside facing material, with no...
	1. Inside Facing Material:  Zinc-coated (galvanized) steel sheet.

	A.
	A.
	G. Fabricate sections so finished door assembly is rigid and aligned, with tight hairline joints and free of warp, twist, and deformation.
	H. Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation:  Clean galvanized surfaces so surfaces are free of oil and other contaminants.
	a. Pretreat zinc-coated steel, after cleaning, with a conversion coating.

	1.
	2. Apply manufacturer's standard primer to both door faces after forming.
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	2.3 TRACKS, SUPPORTS, AND ACCESSORIES
	A.
	A. Tracks:  Manufacturer's standard, galvanized steel track system, sized for door size and weight, designed for lift type indicated and clearances shown, including brackets, bracing, and reinforcement for rigid support of ball-bearing roller guides f...
	1. Provide tracks configured for the following lift types:
	a. Standard.

	1.
	1.
	1.
	1.
	1.
	2. Track Reinforcement and Supports:  Galvanized steel supporting members to provide strength and rigidity during opening and closing of doors.

	A.
	B. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible vinyl, rubber, or neoprene fitted to bottom and top of overhead door.
	1. Provide motor-operated doors with combination bottom weatherseal and sensor edge.
	1.
	2. Provide continuous flexible seals at door jambs for a weathertight installation.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 HARDWARE
	A. General:  Provide heavy-duty, corrosion-resistant hardware to suit door type.
	B. Hinges:  Heavy-duty galvanized steel hinges at each end stile and at each intermediate stile.  Attach hinges to door sections through stiles and rails.  Provide double-end hinges where required and for doors exceeding 16 feet in width.
	C. Rollers:  Heavy-duty rollers with steel ball bearings in case-hardened steel races.
	1.
	1. Tire Material:  Case-hardened steel.

	A.
	A.
	D. Slide Bolt:  Engage through slots in tracks for locking by padlock, operable from inside only.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Chain Lock Keeper:  Suitable for padlock.
	A.
	F. If door unit is power operated, provide safety interlock switch to disengage power supply when door is locked.

	2.5 COUNTERBALANCE MECHANISM
	A.
	A.
	A.
	A. Torsion Spring:  Fabricated from oil-tempered-steel wire, mounted on a cross-header tube or steel shaft.  Connect to door with galvanized aircraft-type lift cables with cable safety factor of at least 5 to 1.  Provide springs calibrated for a minim...
	B. Cable Drums:  Cast-aluminum or gray-iron casting cable drums grooved to receive cable.  Mount counterbalance mechanism with manufacturer's standard ball-bearing brackets at each end of shaft.
	C. Cable Safety Device:  Include a spring-loaded, steel or bronze cam mounted to bottom door roller assembly on each side and designed to automatically stop door if either cable breaks.
	D. Bracket:  Provide anchor support bracket as required to connect stationary end of spring to the wall and to level shaft and prevent sag.
	E. Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

	2.6 MANUAL DOOR OPERATORS
	A.
	A.
	A.
	A. Direct-Drive, Chain-Hoist Operation:  Side-mounted unit.

	2.7 ELECTRIC DOOR OPERATORS
	A.
	A.
	A. General:  Provide electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycle requirements specified, and accessories required for proper operation.
	B. Disconnect Device:  Hand-operated disconnect device for automatically engaging chain-and-sprocket operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit switch.  Mount disconnect devi...
	C. Provide control equipment, maximum 24-V, ac or dc.
	D. Door-Operator Type:  Unit consisting of electric motor, trolley or drawbar type, and floor-level quick release for manual operation.
	E. Electric Motors:  High-starting torque, reversible, continuous-duty, with overload protection, sized to start, accelerate, and operate door in either direction from any position.
	1. Coordinate wiring requirements and electrical characteristics of motors with building electrical system.

	F. Remote-Control Station:  Momentary-contact, three-button control station with push-button controls labeled "Open," "Close," and "Stop."
	1. East Door #3: 2 Remote Control Stations.
	2. West Door #3: 1 Remote Control Station.

	G. Controls: East and West doors #3 are to be interlocked.
	1. East Door #3: Include card reader access controls by others.
	2. West Door #3: Includes time delay (adjustable) closing.

	H. Obstruction Detection Device:  Automatic safety sensor capable of protecting full width of door opening.  Activation of sensor immediately stops and reverses downward door travel.
	I. Limit Switches:  Adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
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	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install door, track, and operating equipment complete with necessary hardware according to Shop Drawings, manufacturer's written instructions, and as specified.

	1.1
	1.1
	1.1
	3.2 ADJUSTING
	A.
	A. Lubricate bearings and sliding parts; adjust doors to operate easily, free of warp, twist, or distortion and with weathertight fit around entire perimeter.
	B. Touch-up Painting:  Immediately after welding galvanized track to track supports, clean field welds and abraded galvanized surfaces and repair galvanizing to comply with ASTM A 780.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1.
	1. Commercial door hardware.
	2. Cylinders for doors specified in other Sections.


	1.1
	1.1
	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Details of electrified door hardware.
	A.
	C. Samples:  For each exposed finish.
	D. Product certificates &  test reports.
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	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer.
	1. Installer's responsibilities include supplying and installing door hardware and providing a qualified Architectural Hardware Consultant available during the course of the Work to consult with Contractor, Architect, and Owner about door hardware and...

	A.
	A.
	A.
	A.
	A.
	A.
	B. Preinstallation Conference:  Conduct conference at Project site.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

	1.1
	1.1
	1.1
	1.5 COORDINATION
	A. Templates:  Distribute door hardware templates for doors, frames, and other work specified to be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and install...

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1.
	1. Warranty Period:  Three years from date of Substantial Completion, except as follows:
	a. Electromagnetic Locks:  Five years from date of Substantial Completion.
	b. Exit Devices:  Two years from date of Substantial Completion.
	c. Manual Closers:  10 years from date of Substantial Completion.
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	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A.
	A. General:  Provide door hardware for each door to comply with requirements in this Section.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products equivalent in function and comparable in quality to named products.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  Products are identified by using door hardware designations,...
	1.
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements.  Manufacturers' names are abbreviated in Part 3 "Door Hardware Sets" Article.
	1.
	2. References to BHMA Standards:  Provide products complying with these standards and requirements for description, quality, and function.
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	2.2 HINGES, GENERAL
	A. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and frames, provide only template-produced units.
	B. Hinge Base Metal:  Unless otherwise indicated, provide the following:
	1. Exterior Hinges:  Stainless steel, with stainless-steel pin.

	A.
	A.
	A.
	C. Fasteners:  Comply with the following:
	1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes.
	1.
	1.
	2. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors.  Finish screw heads to match surface of hinges.


	2.3 HINGES
	A. Butts and Hinges:  BHMA A156.1.
	A.
	B. Template Hinge Dimensions:  BHMA A156.7.
	C. Available Manufacturers:
	1. Baldwin Hardware Corporation (BH).
	2. Bommer Industries, Inc. (BI).
	3. Cal-Royal Products, Inc. (CRP).
	4. Hager Companies (HAG).
	5. Lawrence Brothers, Inc. (LB).
	6. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	7. PBB, Inc. (PBB).
	8. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
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	2.4 PIVOTS AND PIVOT HINGES
	A. Pivots:  BHMA A156.4.
	B. Self-Closing Pivot Hinges:  BHMA A156.17.
	C. Available Manufacturers:
	1. Bommer Industries, Inc. (BI).
	2. DORMA Architectural Hardware; Member of The DORMA Group North America (DAH).
	3. Glynn-Johnson; an Ingersoll-Rand Company (GJ).
	4. Hager Companies (HAG).
	5. IVES Hardware; an Ingersoll-Rand Company (IVS).
	6. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	7. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX).
	8. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
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	2.5 LOCKS AND LATCHES, GENERAL
	A. Accessibility Requirements:  Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf (22 N).
	B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not require more than 15 lbf (67 N) to release the latch.  Locks shall not require use of a key, tool, or special knowledge for operation.
	A.
	A.
	A.
	A.
	C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors.
	D. Backset:  2-3/4 inches (70 mm), unless otherwise indicated.
	E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with curved lip extended to protect frame, finished to match door hardware set.

	2.6 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply with the following:
	1. Bored Locks:  BHMA A156.2.
	2. Mortise Locks:  BHMA A156.13.
	3. Interconnected Locks:  BHMA A156.12.

	A.
	B. Bored Locks:  BHMA A156.2; Series 4000.
	1. Available Manufacturers:
	a. Arrow USA; an ASSA ABLOY Group company (ARW).
	b. Best Access Systems; Div. of The Stanley Works (BAS).
	c. Cal-Royal Products, Inc. (CRP).
	d. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
	e. Falcon Lock; an Ingersoll-Rand Company (FAL).
	f. Marks USA (MKS).
	g. Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED).
	h. PDQ Manufacturing (PDQ).
	i. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
	j. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
	k. Security Door Controls (SDC).
	l. Weiser Lock; a Masco Company (WEI).
	m. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).


	A.
	C. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13; Series 1000.
	1. Available Manufacturers:
	a. Accurate Lock & Hardware Co. (ALH).
	b. Adams Rite Manufacturing Co. (ARM).
	c. Arrow USA; an ASSA ABLOY Group company (ARW).
	d. Best Access Systems; Div. of The Stanley Works (BAS).
	e. Cal-Royal Products, Inc. (CRP).
	f. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
	g. Folger Adam Security Inc.; an ASSA ABLOY Group company (FAS).
	h. Falcon Lock; an Ingersoll-Rand Company (FAL).
	i. Marks USA (MKS).
	j. PDQ Manufacturing (PDQ).
	k. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
	l. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
	m. Security Door Controls (SDC).
	n. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).
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	A.
	A.
	A.
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	A.
	A.
	A.
	A.
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	A.
	D. Bolt Throw:  Comply with testing requirements for length of bolts required for labeled fire doors.
	A.
	E. Dustproof Strikes:  BHMA A156.16.
	F. Surface Bolts:  BHMA A156.16.
	1. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or stainless steel with minimum 12-inch- (305-mm-) long rod for doors up to 84 inches (2134 mm) in height.  Provide longer rods as necessary for doors exceeding 84 inc...
	2. Available Manufacturers:
	a. Burns Manufacturing Incorporated (BM).
	b. Don-Jo Mfg., Inc. (DJO).
	c. Door Controls International (DCI).
	d. Glynn-Johnson; an Ingersoll-Rand Company (GJ).
	a.
	e. IVES Hardware; an Ingersoll-Rand Company (IVS).
	f. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
	g. Trimco (TBM).
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	2.7 LOCK CYLINDERS
	A.
	A. Standard Lock Cylinders:  BHMA A156.5
	A.
	A.
	A.
	A.
	B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless steel, or nickel silver, and complying with the following:
	1.
	1. Number of Pins:  Five.

	A.
	A.
	A.
	C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with removable cores.
	D. Construction Keying:  Comply with the following:
	1.
	1. Construction Master Keys:  Provide cylinders with feature that permits voiding of construction keys without cylinder removal.  Provide 10 construction master keys.
	2. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  Provide 10 construction master keys.
	a. Furnish permanent cores to Owner for installation.


	E. Manufacturer:  Same manufacturer as for locks and latches.
	A.
	F. Available Manufacturers:
	1. ABLOY Security, Inc.; an ASSA ABLOY Group company (ABL).
	2. Arrow USA; an ASSA ABLOY Group company (ARW).
	3. ASSA, Inc.; an ASSA ABLOY Group company (ASA).
	4. Best Access Systems; Div. of The Stanley Works (BAS).
	5. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
	6. Falcon Lock; an Ingersoll-Rand Company (FAL).
	7. Medeco Security Locks, Inc.; an ASSA ABLOY Group company (MED).
	8. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
	9. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH).
	10. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL).


	1.1
	2.8 KEYING
	A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference into master key system.
	A.
	A.
	A.
	B. Keys:  Nickel silver.
	1. Quantity:  In addition to one extra key blank for each lock, provide three cylinder change keys and five master keys.
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	2.9 OPERATING TRIM
	A. Standard:  BHMA A156.6.
	B. Materials:  Fabricate from stainless steel, unless otherwise indicated.
	C. Available Manufacturers:
	1. Burns Manufacturing Incorporated (BM).
	2. Don-Jo Mfg., Inc. (DJO).
	3. Forms + Surfaces (FS).
	4. Hager Companies (HAG).
	5. Hiawatha, Inc. (HIA).
	6. IVES Hardware; an Ingersoll-Rand Company (IVS).
	7. Rockwood Manufacturing Company (RM).
	8. Trimco (TBM).
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	2.10 CLOSERS
	A. Accessibility Requirements:  Comply with the following maximum opening-force requirements:
	1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.
	2. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
	3. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

	B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf to open door to minimum required width.
	C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and closer device with fire alarm system.
	D. Flush Floor Plates:  Provide finish cover plates for floor closers unless thresholds are indicated.  Match door hardware finish, unless otherwise indicated.
	A.
	A.
	E. Size of Units:  Unless otherwise indicated, comply with manufacturer's written recommendations for size of door closers depending on size of door, exposure to weather, and anticipated frequency of use.  Provide factory-sized closers, adjustable to ...
	A.
	F. Surface Closers:  BHMA A156.4.  Provide type of arm required for closer to be located on non-public side of door, unless otherwise indicated.
	1. Available Manufacturers:
	a. Arrow USA; an ASSA ABLOY Group company (ARW).
	b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company (CR).
	c. DORMA Architectural Hardware; Member of The DORMA Group North America (DAH).
	d. Dor-O-Matic; an Ingersoll-Rand Company (DOR).
	e. LCN Closers; an Ingersoll-Rand Company (LCN).
	f. Norton Door Controls; an ASSA ABLOY Group company (NDC).
	g. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX).
	h. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT).
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	G. Coordinators:  BHMA A156.3.
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	2.11 DOOR GASKETING
	A. Standard:  BHMA A156.22.
	B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	1.
	2. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	A.
	A.
	A.
	C. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	D. Gasketing Materials:  ASTM D 2000 and AAMA 701/702.
	E. Available Manufacturers:
	1. Hager Companies (HAG).
	2. M-D Building Products, Inc. (MD).
	3. National Guard Products (NGP).
	4. Pemko Manufacturing Co. (PEM).
	5. Reese Enterprises (RE).
	6. Sealeze; a unit of Jason Incorporated (SEL).
	7. Zero International (ZRO).
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	2.12 THRESHOLDS
	A. Standard:  BHMA A156.21.
	B. Accessibility Requirements:  Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 inch.
	C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) high.
	D. Available Manufacturers:
	1. Hager Companies (HAG).
	2. M-D Building Products, Inc. (MD).
	3. National Guard Products (NGP).
	1.
	4. Reese Enterprises (RE).
	5. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX).
	6. Sealeze; a unit of Jason Incorporated (SEL).
	7. Zero International (ZRO).
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	2.13 MISCELLANEOUS DOOR HARDWARE
	A. Boxed Power Supplies:  Modular unit in NEMA ICS 6, Type 4 enclosure; filtered and regulated; voltage rating and type matching requirements of door hardware served; and listed and labeled for use with fire alarm systems.
	A.
	B. Auxiliary Hardware:  BHMA A156.16.
	1. Available Manufacturers:
	a. Baldwin Hardware Corporation (BH).
	b. Cal-Royal Products, Inc. (CRP).
	c. Don-Jo Mfg., Inc. (DJO).
	d. Hager Companies (HAG).
	e. Lawrence Brothers, Inc. (LB).
	f. Rockwood Manufacturing Company (RM).
	g. Stanley Commercial Hardware; Div. of The Stanley Works (STH).
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	2.14 FABRICATION
	A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of specified d...
	B. Fasteners:  Provide screws according to commercially recognized industry standards for application intended, except aluminum fasteners are not permitted.  Provide Phillips flat-head screws with finished heads to match surface of door hardware, unle...
	1. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications.

	C. Finishes:  BHMA A156.18, as indicated in door hardware sets.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A.
	A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for surface-applied door hardware according to ANSI A250.6.
	A.
	B. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' Hardware for Custom Steel Doors and Frames."
	3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	C. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	D. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	A.
	A.
	A.
	A.
	A.
	E. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	F. Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate for fin...
	1.
	1.
	1. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep period so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the...


	3.2 FIELD QUALITY CONTROL
	A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.

	3.3 HARDWARE SETS
	A. Refer to electrical security, access control and interlocking drawings and specifications for additional information and devices.
	B. Door Hardware Sets
	Door No. 1
	Exit lock
	Always locked from the outside.  Key usage allows entry and then relocks. Free egress from the interior at all times. Depressing exit hardware will retract bolt and allow egress.
	No. Item
	3  Hanging Devices
	1   Exit Device
	1  Lock set
	1  Exterior Lever
	1  Closing Device
	1  Weather Stripping
	1  3’-0” Threshold
	Door No. 2 and 2A
	Closet lock
	Always locked from the outside.  Key usage allows entry and then relocks. Free egress from the interior at all times. Lever operation from interior will retract bolt and allow egress.
	No. Item
	3  Hanging Devices
	1  Lock set
	2  Lever
	1  Closing Device
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	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1.
	1.
	1. Doors.
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	1.2 DEFINITIONS
	A.
	A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	B. 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 writte...
	C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufa...
	D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning laminated glass contrary to manufacturer's ...

	1.3 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...
	A.
	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...
	1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according to the following requirements:
	a.
	a.
	a. Specified Design Wind Loads:  50 PSF, but not less than wind loads applicable to Project as required by ASCE 7 "Minimum Design Loads for Buildings and Other Structures":  Section 6.0 "Wind Loads."
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	b. 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.

	a.
	a.
	a.
	a.
	c. Minimum Glass Thickness for Exterior Lites:  Not less than 6.0mm.
	a.
	d. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for each tint color indicated throughout Project.


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

	D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:
	1.
	1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.
	1.
	2. For laminated-glass lites, properties are based on products of construction indicated.
	1.
	3. For insulating-glass units, properties are based on units of thickness indicated for overall unit and for each lite 6.0 mm thick and a nominal 1/2-inch- wide interspace.
	4. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 5.0 computer program for the following methodologies:
	a.
	a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F (W/sq. m x K).
	b. Solar Heat Gain Coefficient:  NFRC 200.
	c. Solar Optical Properties:  NFRC 300.



	1.4 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Samples:  12-inch- (300-mm-) square, for each type of glass product indicated, other than monolithic clear float glass.
	C. Glazing Schedule:  Use same designations indicated on Drawings.
	D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer.

	1.5 QUALITY ASSURANCE
	A.
	A. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member...
	A.
	A.
	A.
	B. 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 Sect...
	1.
	1. GANA Publications:  GANA's "Glazing Manual."
	1.
	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."
	1.
	4. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for Sealed Insulating Glass Units."

	A.
	C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of the Insulating Glass Certification Council.
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	1.6 WARRANTY
	A.
	A.
	A.
	A.
	A.
	A.
	A. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units that deteriorate as defined in "Definitions" Article, f.o.b...
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A.
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Product:  Subject to compliance with requirements, provide product specified.
	4. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	5. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 GLASS PRODUCTS
	A. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class indicated.
	1. Ultra-Clear (Low-Iron) Float Glass:  Class I (clear); with a minimum 91 percent visible light transmission and a minimum solar heat gain coefficient of 0.87.
	a. Available Products:
	1) AFG Industries Inc.; Krystal Klear.
	2) Pilkington Building Products North America; Optiwhite.
	3) PPG Industries, Inc.; Starphire.
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	A.
	A.
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	A.
	A.
	A.
	A.
	A.
	B. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units and with requirements specified in this Article and in Part 2 "Ins...
	1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist thermal stresses induced by differential shading of individual glass lites and to comply with glass design requirements specified in Part 1 "Performan...
	1.
	2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-glass units are nominal and the overall thicknesses of units are measured perpendicularly from outer surfaces of glass lites at unit's edge.
	3. Sealing System:  Dual seal.
	4. Spacer Specifications:  Manufacturer's standard spacer material and construction.
	1.
	5. Spacer Specifications:  Manufacturer's standard spacer material and construction complying with the following requirements:
	a. Spacer Material:  Aluminum with mill or clear anodic finish.
	a.
	b. Corner Construction:  Manufacturer's standard corner construction.
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	2.3 GLAZING GASKETS
	A.
	A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indicated below, and of profile and hardness required to maintain watertight seal:
	1. Neoprene, ASTM C 864.
	2. EPDM, ASTM C 864.
	3. Silicone, ASTM C 1115.
	4. Thermoplastic polyolefin rubber, ASTM C 1115.
	5. Any material indicated above.

	A.
	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	1. Neoprene.
	2. EPDM.
	3. Silicone.
	4. Thermoplastic polyolefin rubber.
	5. Any material indicated above.


	2.4 GLAZING SEALANTS
	A. General:  Provide products of type indicated, complying with the following requirements:
	1. Compatibility:  Select glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and appl...
	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 indicated by manufacturer's designations

	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 e...
	1. Single-Component Neutral-Curing Silicone Glazing Sealants:
	a.
	a.
	a. Type and Grade:  S (single component) and NS (nonsag).
	b. Class:  50.
	c. Use Related to Exposure:  NT (nontraffic).
	d. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing substrates indicated, O.

	1.
	2. Neutral-Curing Silicone Glazing Sealants:
	a.
	a.
	a. Type and Grade:  S (single component) and NS (nonsag).
	b. Class:  25.
	c. Use Related to Exposure:  NT (nontraffic).
	d. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing substrates indicated, O.
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	2.5 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 glas...
	1.
	1. AAMA 804.3 tape, where indicated.
	2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.

	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.


	2.6 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 surface...
	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).
	A.
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to obtain fire-resistance rating.

	2.7 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,...

	1.1
	1.1
	1.1
	2.8 MONOLITHIC FLOAT-GLASS UNITS
	A.
	A. Uncoated Clear Float-Glass Units:  Class 1 (clear) ultra-clear (low-iron) float glass.
	1. Thickness:  6.0 mm.
	1.
	2. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface.
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	2.9 INSULATING-GLASS UNITS
	A.
	A. Clear Insulating-Glass Units:
	1.
	1.
	1. Overall Unit Thickness and Thickness of Each Lite:  .
	2. Interspace Content:  Argon.
	3. Outdoor Lite:  Class 1 (clear) float glass.
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	PART 3 -  EXECUTION
	3.1 GLAZING
	A. General:  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.
	1. 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.
	2. 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 gl...
	3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	4. 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.
	5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	6. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm).
	7. 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.

	B. Tape Glazing:  Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but not necessarily in one continuous length.  Do not str...
	1. 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.
	2. 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.
	1.
	3. Apply heel bead of elastomeric sealant.
	4. 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 cent...
	1.
	5. Apply cap bead of elastomeric sealant over exposed edge of tape.

	C. Gasket Glazing (Dry):  Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	2. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners a...
	3. Install gaskets so they protrude past face of glazing stops.

	D. Sealant Glazing (Wet):  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 ...
	1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	2. Tool exposed surfaces of sealants to provide a substantial wash away from glass.


	3.2 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.  Protect glass from contact w...
	B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.



	099600_HIGH PERFORMANCE COATINGS
	PART 1 -
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes surface preparation and application of high-performance coating systems.

	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of finish-coat product indicated.
	C. Product List:  For each product indicated.  Cross-reference products to coating system and locations of application areas.  Use same designations indicated on Drawings and in schedules.

	1.1
	1.1
	1.3 QUALITY ASSURANCE
	A. Master Painters Institute (MPI) Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."

	A.
	A.
	A.
	B. Mockups:  Apply benchmark samples of each coating system indicated to verify preliminary selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Architect will select one surface to represent surfaces and conditions for application of each type of coating and substrate.
	a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft..
	b. Other Items:  Architect will designate items or areas required.

	2. Apply benchmark samples after permanent lighting and other environmental services have been activated.
	3. Final approval of color selections will be based on benchmark samples.
	a. If preliminary color selections are not approved, apply additional benchmark samples of additional colors selected by Architect at no added cost to Owner.




	PART 2 -  PRODUCTS
	1.1
	2.1 HIGH-PERFORMANCE COATINGS, GENERAL
	A. Material Compatibility:
	1.
	1. Provide materials for use within each coating system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
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	B. Colors:  As selected by owner from manufacturer's full range.

	2.2 BLOCK FILLERS
	A.
	A.
	A.
	A.
	A. Epoxy Block Primer:  MPI #116.
	1.
	1. VOC Content:  Minimum E Range of E1.
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	2.3 METAL PRIMERS
	A.
	A.
	A.
	A.
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	A.
	A. Cold-Curing Epoxy Primer:  MPI #101.
	1.
	1. VOC Content:  Minimum E Range of E1.
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	2.4 EPOXY COATINGS
	A. Epoxy, Cold-Cured, Gloss:  MPI #77.
	1.
	1. VOC Content:  Minimum E Range of E1.
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	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of work.
	1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	a.
	a. Concrete:  12 percent.
	b. Masonry (Clay and CMU):  12 percent.

	1.
	1.
	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	4. Coating application indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove plates, machined surfaces, and similar items already in place that are not to be coated.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and coating.
	1. After completing coating operations, reinstall items that were removed; use workers skilled in the trades involved.

	C. Clean substrates of substances that could impair bond of coatings, including dirt, oil, grease, and incompatible paints and encapsulants.
	1.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce coating systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in manufacturer's written instructions.
	A.
	E. CMU Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in manufacturer's written instructions.
	A.
	A.
	A.
	F. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied coatings.
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	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions.
	1. Use applicators and techniques suited for coating and substrate indicated.
	2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, coat surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.

	A.
	A.
	B. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.
	C. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks.

	3.4 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from coating operation.  Correct damage by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.
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	3.5 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE
	A.
	A.
	A. Concrete Substrates, Vertical Surfaces:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Epoxy Coating System:
	a. Prime Coat:  Epoxy, cold-cured, gloss, MPI #77.
	a.
	b. Topcoat:  Epoxy, cold-cured, gloss, MPI #77.


	A.
	A.
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	A.
	B. Concrete Substrates, Horizontal Surfaces.
	1.
	1. Epoxy Coating System:
	a. Prime Coat:  Epoxy, cold-cured, gloss, MPI #77.
	a.
	b. Topcoat:  Epoxy, cold-cured, gloss, MPI #77.
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	C. CMU Substrates:
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	1.
	1. Epoxy Coating System:
	a. Prime Coat:  Epoxy block primer, MPI #116.
	a.
	b. Topcoat:  Epoxy, cold-cured, gloss, MPI #77.


	A.
	A.
	A.
	A.
	A.
	D. Steel Substrates:
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	1.
	1.
	1.
	1.
	1. Epoxy Coating System:
	a. Prime Coat:  Cold-curing epoxy primer, MPI #101.
	b. Intermediate Coat:  Epoxy, cold-cured, gloss.
	c. Topcoat:  Epoxy, cold-cured, gloss, MPI #77.
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	E. Galvanized-Metal Substrates:
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	1. Epoxy Coating System:
	a.
	a. Prime Coat:  Cold-curing epoxy primer, MPI #101.
	b. Intermediate Coat:  Epoxy, cold-cured, gloss.
	c. Topcoat:  Epoxy, cold-cured, gloss, MPI #77.
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