SECTION 085113
BLAST MITIGATION OPERABLE ALUMINUM WINDOWS

GRAHAM ARCHITECTURAL PRODUCTS

BLAST RESISTANT SIDE LOAD DH WINDOW

SERIES B2200H
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3.3 PART 1 – GENERAL
1.1 SUMMARY
1.1.1 Provide and install Blast Mitigation window units in accordance with Bill of Quantities, of size and design as delineated in drawings.  This shall include glazing, closure trim, hardware, anchors, and fasteners.  All products shall be furnished preglazed at the factory except for storefront and curtainwalls.

1.1.2 The Conditions of the Contract, and all Sections of Division 1, are hereby made a part of this Section.

1.1.3 Section Includes:  Factory glazed windows complete with insect screens, reinforcing, shims, anchors, and attachment devices.

1.1.4 Related Sections:
1.1.4.1 Division 7 Section “Joint Sealants.”

1.1.4.2 Division 8 Section “Glass and Glazing.”

1.1.4.3 Division 13 Section “Blast & Ballistics.”

1.1.5 Coordinate work with that of all construction contractors affecting or affected by work of this Contract.  Cooperate with such contractors to assure the steady progress of the Work.
1.1.6 Conduct field testing of windows when specified in Division 1 by an independent lab using AAMA field test procedures.
1.2 REFERENCES
The Publications listed below form part of this specification to the extent referenced.  These publications are referenced to in the text by basic designation only.
A.
US Government 
UFC 4-010-01……………………United Facilities Criteria (UFC) DoD Minimum Antiterrorism Standards for Buildings

GSA-TS01-2003………………... US General Services Administration (GSA) Test Protocol for Glazing and Window Systems Subject to Dynamic Overpressure Loadings

B. 
American Architectural Manufacturers Association (AAMA):

101/I.S.2-97
Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors
910-93
Life cycle Testing for Architectural Grade Windows
907-96
Corrosion Resistant Coatings on Carbon Steel Components
1503-98 
Thermal Transmittance and Condensation resistance of Windows, Doors and Glazed Wall Sections

1504-97
Thermal Performance of Windows, Doors and Glazed Wall Sections

505-98
Dry Shrinkage and Composite Performance Thermal Cycling Test Procedures
2603-98
Pigmented Organic Coatings on Architectural Aluminum Extrusions and Panels
2604-98
High Performance Organic Coatings on Architectural Aluminum Extrusions and Panels

2605-98
Superior Performing Organic Coatings on Architectural Aluminum Extrusions and Panels
611-98…………………………….Anodized Architectural Aluminum

C. American Society for Testing and Materials (ASTM):
F1642-04 …………………………Glazing and Glazing Systems Subject to Airblast Loadings
E 283-91
Determining Air Leakage through Exterior Windows, Curtain Walls, and Doors under Specified Pressure Differences across the Specimen

E 331-00
Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air Pressure Difference

E 330-97
Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference
E547-00
 Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Cyclic Static Air Pressure Difference
E 90-02
Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions
C 1036-01
Standard Specification for Flat Glass
E 1300-00
Determining Load Resistance of Glass in Buildings
E 773-01
Accelerated Weathering of Sealed Insulating Glass Units
E 774-97
Classification of the Durability of Sealed Insulating Glass Units
F2248……………………………..Specifying an Equivalent 3-Second Duration Design Loading for Blast Resistant Glazing Fabricated with Laminated Glass.

D. Other
ANSI Z97.1-1984
American National Standards Institute “Glazing Material Used in Buildings, Safety Performance Specifications and Methods of Test”
GANA
Glass Association of North America “Glazing Manual” 2004 edition.
1.3 QUALIFICATIONS
1.3.1 The Contractor shall select a manufacturer, capable of providing required quality and quantities in accordance with the approved contract schedule.  All windows in this project shall be designed and manufactured by a firm conforming to the requirements listed in paragraph 1.6 of this specification.
1.4 SUBMITTALS
1.4.1 Government approval is required for submittals with a “G” designation; submittals not having a “G” designation are for information only.  When used, a designation following the “G’ designation identifies the office that will review the submittal for the Government.  The following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES.

1.4.2 SD-1 Product Data:  



Windows; G




Glass; G




Setting Materials; G




Fasteners; G




Accessories; G




Subframe; G




Hardware; G




Stamped Blast Calculations; G




Product Data; G




Test Reports; G

Data on windows consisting of catalog cuts, brochures, circulars, specifications and product data that show complete dimensions and completely describe overpressure ratings, rebound ratings, windows, frames, anchors, hardware, and accessories.  Submit installation details and instructions for each type of window proposed.




1.4.3 SD-04 Shop Drawings


Windows; G
Submit shop drawings, including location floor plans or exterior wall elevations showing all window openings, typical unit elevations at 1/4 inch scale, and half size detail sections of every typical composite member.  Show anchors, hardware, operators and other components as appropriate if not included in manufacturer's standard data.  Include glazing details and standards for factory glazed units.

1.4.4 SD-07 Schedules



Windows; G

Submit delivery schedule with drawings indicating location of each unit of each type, by floor, correlated to submittal elevations.

1.4.5 SD-09 Certifications



Windows; G 

1.4.5.1 Submit shock tube or arena blast resistance certification test reports from an independent laboratory substantiating performance of system as listed in section 1.6.1.  Provide pre and post blast loading photographs and video of the tested units and include analysis and interpretation of test results.

1.4.5.2 Submit certified test laboratory reports by independent laboratory substantiating performance of system as listed in paragraph 1.6 of this specification.  Include other supportive data as required or as necessary including AAMA certification.
1.4.6 SD-14 Samples


Windows; G
1.4.6.1 Submit one sample of each required aluminum finish, on 3 x 3 inch long sections of extrusion shapes or aluminum sheets as required for window units.
1.4.6.2 Submit additional samples, if and as directed by Architect, to show fabrication techniques, workmanship of component parts, and design of hardware and other exposed auxiliary items.
1.4.7 SD-19 Operation and Maintenance Manuals 
Windows; G
1.5 DELIVERY, STORAGE AND PROTECTION
1.5.1 The Contractor shall deliver all components, and assemblies to a government provided storage site near the project site in accordance with the approved project schedule.  Contractor shall protect windows and associated materials in accordance with the manufacturer’s recommendations and shall replace with new any windows damaged during contractor delivery, contractor storage, or contractor installation.
1.5.2 Protect units adequately against damage from the elements, construction activities and other hazards before, during and after installation.

1.6 SYSTEM PERFORMANCE REQUIREMENTS
1.6.1 Blast Mitigation:
Provide window units capable to provide “Medium level of protection” or better as defined in the DoD Anti Terrorism Construction Standard UFC 4-010-01 latest draft or at the design blast load of 6.2 PSI peak reflected pressure and 42 PSI-msec peak reflected impulse.

1.6.1.1 Department of Defense (DoD) Antiterrorism / Force Protection Construction Standards UFC 4-010-01 “United Facilities Criteria (UFC) DoD Minimum Antiterrorism Standards for Buildings”. Compliance must be shown by submitting calculations as follows:
1.6.1.1.1 Calculations must be signed and stamped by a licensed Professional Engineer.

1.6.1.1.2    The calculations must comply with all of the requirements per ASTM 

E1300 and ASTM F2248 and other minimum requirements of the UFC                                standards latest issue.                             

1.6.1.1.3 Aluminum framing members shall restrict deflections of edges of glazing they support to L/160 under an equivalent 3 second duration loading of  {------} [Choose One] (50 PSf) (165 PSF) (? PSF) per ASTM F 2248 and ASTM E 1300. “L” denotes the length of the glazing supported edge.                         
1.6.1.1.4 Window frames shall be anchored to the supporting structure with anchors designed to resist forces generated by 2 times the 3-second duration load equal to {-----}[Choose One] (2x1.6.1.1.3’s glass loading value). The frame loading would also be included under this load.

***** OR *****

1.6.1.2 Blast test report conduct to US General Services Administration (GSA) Test Protocol GSA-TS01-2003 “Standard Test Method for Glazing and Window Systems Subject to Dynamic Overpressure Loadings”, level 3b performance condition or ASTM F1642-04 “Standard Test Method for Glazing and Glazing Systems Subject to Airblast Loadings”, minimal hazard response @ a 7.0 psi pressure, 47 psi-msec impulse blast load performed by a blast engineering firm.  This test report will be accepted in lieu of calculations if window tested  is within 25 % smaller or 10% larger in area than project specific sizes required for this project. The windows must be the same type as required for the project. Any variation outside these ranges of sizes and/or type will require another blast test by a blast engineering firm or dynamic blast calculations analysis for glass loading, frame deflection, anchor loading performed by a Professional Engineer. All reports to be signed and stamped by a licensed Professional Engineer.
1.6.2 Air Infiltration Test: Not exceed 0.25 cubic feet per minute per foot of crack length when tested at a pressure of 6.24 psf.  Perform tests in accordance with ASTM E 283 with the sash in a closed and locked position.
1.6.3 Water Resistance Test:  Subject window unit to a water resistance test in accordance with ASTM E 331 and E547 with no water passing the interior face of the window frame and no leakage as defined in the test method.  Mount the glazed unit in its vertical position continuously supported around the perimeter and the sash placed in the fully closed and locked position. When a static pressure of 9.82 pounds per square foot has been stabilized, apply five gallons of water per square foot of window area to the exterior face of the unit for a period of 15 minutes.
1.6.4 Structural: Requirements for aluminum windows, terminology and standards of performance, and fabrication and workmanship are those specified and recommended in AAMA/WDMA/CSA/101/I.S.2/A440-05 and applicable general recommendations published by AAMA.  Conform to more stringent of specified standards and following:
1.6.4.1 Uniform Load Deflection Test:  ASTM E 330 at 45 pounds per square foot: No member deflection more than 1/175 of its span.  Maintain test load for a period of 10 seconds resulting in no glass breakage, permanent damage of fasteners, hardware parts, support arms, actuating mechanisms or any other damage causing the window to be inoperable.
1.6.4.2 Uniform Load Structural Test: Apply a minimum exterior and interior uniform load of 75.0 pounds per square foot to the entire outside surface of the test unit.  Maintain this test load for a period of 10 seconds. Results: No glass breakage, permanent damage of fasteners, hardware parts, support arms, actuating mechanisms, or any other damage causing the window to be inoperable. And no permanent deformation of any frame or vent member in excess of 0.2 percent of its span.
1.6.4.3 Life Cycle Test: Per AAMA/WDMA/CSA/101/I.S.2/A440-05 and AAMA 910, provide proof that the product meets the criteria including passing air and water tests at the conclusion of the cycle tests.
1.6.5 Energy / Thermal
1.6.5.1 Condensation Resistance Factor:  Test in accordance with AAMA 1503 standards and tests of thermal performance resulting in a CRF of no less than 36 using Clear-Clear insulating glass. If CR rating is per NFRC 500, it must be between 10 – 20
1.6.5.2 "U" Value Tests: (Co-efficient of Heat Transfer): Test in accordance with AAMA 1503 Thermal Transmittance of Conduction with a 15 mph perpendicular dynamic wind: Maximum 0.68 BTU/hr/ft2/F using Clear-Clear insulating glass or 0.49 BTU/hr/ft2/F using one sheet low-E glass 
1.6.6 Acoustic / Sound Transmission
1.6.6.1 Sound Transmission Coefficient (STC): Test in accordance with ASTM E90-02 with a minimum STC value of 34.
1.7 WARRANTY:
Insulating glass units shall be guaranteed not to develop material obstruction to vision as a result of dust or film formation on the inner glass surface caused by failure of the hermetic seal or loss of dehydration, other than through glass breakage, within a 5-year period following installation.  Window units shall be provided with manufacturer’s standard 5-year warranty from time of installation.  Installation shall be performed by a certified installer and in conformance with manufacturer’s warranty conditions.
1.8 QUALITY ASSURANCE
1.8.1 Standards

Comply with applicable recommended specification(s) of recognized national or international industry standards for window materials.  The window manufacturer will be participating members of the American Architectural Manufacturers Association (AAMA) and have certified products in their window certification program.
1.8.2 Prior Production History

Provide a description of the products produced by the manufacturer which shows prior design, engineering, testing and production of glazed operable units, in similar or exceeding quality, quantity and schedule requirements for the period of at least the last three years prior to the Notice to Proceed.
1.9
FIELD MEASUREMENTS

The Contractor shall field verify applicable existing conditions and dimensions as required for correct installation, and shall record field dimensions and quantities on the submitted shop drawings.

PART 2 – PRODUCTS

2.1 WINDOWS
2.1.1     Windows shall be factory assembled and glazed.  Windows shall be thermally-broken aluminum and shall conform to the appropriate referenced standards or comparable approved standards.  Windows and trim shall be of the type and size indicated and shall fully comply with the architectural drawings.  Windows shall be cleaned, properly prepared, pretreated, and coated with the specified finish.
2.1.2     Thermal Barrier: Provides a continuous uninterrupted thermal barrier around the entire perimeter of the frame and all sash and not be bridged by any metal conductors at any point. Provide manufacturer's standard construction which has been tested to demonstrate resistance to thermal conductance and condensation and has been tested to show adequate strength per AAMA 505
2.1.3     Windows shall be constructed per national or international industry standards.  Frame members shall be accurately formed and coped to their respective intersecting parts.  All surfaces shall be smooth.  The glazing bite shall conform to GANA guide lines unless otherwise demonstrated through testing.
2.2 FASTENERS
Fasteners shall be provided of a material in accordance with AAMA/WDMA/CSA/101/I.S.2/A440-05, warranted by the manufacturer to be non-corrosive and compatible with the window members, trim, hardware, anchors and other components.
2.3 ANCHORS, CLIPS AND WINDOW ACCESSORIES
2.3.1     Anchors, clips, stops and other accessories shall be provided to comply with AAMA/WDMA/CSA/101/I.S.2/A440-05.  Provide units and anchorage mechanism with sufficient strength to withstand required blast design pressure and strength for specified load conditions as per UFC criteria.  Fasteners, clips and other accessories shall be capable of delivering blast and rebound reactions to the adjacent structure.
2.3.2     Blast resistant anchors shall be continuous clip angle, full perimeter, and minimum of ¼” thick aluminum.  Clips shall be of adequate size to support the specified blast load.  Interior trim shall be applied to the clip angle in full length without splices and be designed of size and strength such that it will not detach under imposed blast load.  No exposed screws will be allowed on interior trim.  Clip angle fasteners shall be of sufficient size and spacing to withstand specified blast load.
2.4 HARDWARE
    All exterior hardware shall be constructed of corrosion-resistant materials.  Provide manufacturer’s standard hardware utilizing the same functional operation as indicated in the hardware schedule.  Hardware finish shall be selected from manufacturer’s standard finish.
2.5 FINISH
Window finishes shall be shop-applied and will conform to all requirements of the selected standard below.  Window finishes or finish systems shall have a minimum 5-year warranty.  The finishes and associated warranty shall be standard from the manufacturer and the same as available to all buyers.  The color and gloss of finishes shall be as specified by the project architect.  (Choose one of the following:  2.5.1, 2.5.2, 2.5.3, or 2.5.4.)
2.5.1      Finish shall meet or exceed AAMA 2603 (formerly AAMA 603). (Custom colors available when specified.)   Finish shall have a 5-year warranty.
*****OR*****

2.5.2      Provide manufacturer’s standard 2 coat 50% Fluoropolymer or Silicone Polyester, baked on, electrostatically applied enamel coating.  Color to be selected from manufacturer’s standard colors [custom non-exotic color] [custom exotic color] as selected by the Architect, applied over manufacturer’s standard substrate preparation including cleaning, degreasing, and chromate conversion coating.  Finish shall meet or exceed AAMA 2604 (formerly AAMA 605).  Finish shall have a 10-year warranty.
***** OR *****

2.5.3      Provide manufacturer’s standard 2 coat Fluoropolymer 70% Kynar baked on, electrostatically applied enamel coating.  Color to be selected from manufacturer’s standard colors [custom non-exotic color] [custom exotic color] as selected by the Architect, applied over manufacturer’s standard substrate preparation including cleaning, degreasing, and chromate conversion coating.  Finish shall meet or exceed AAMA 2605.  Finish shall have a 15-year warranty.
***** OR *****

2.5.4      Provide Anodized finish to all exposed areas of aluminum windows.  Color to be selected from manufacturer’s standard colors.  Finish shall meet AAMA 611.  Finish shall have a 1-year warranty.  Anodized finish shall be one of the following:
Clear-Class I

Clear-Class II

Black-Class I

Dark Bronze-Class I

Medium/Lite Bronze-Class I

2.6 GLASS:
2.6.1     General

The glass shall be pre-glazed by the window manufacturer.  The glass shall conform to all requirements of ASM C 1036.  Glass thickness shall meet of exceed the values given in ASTM E 1300 for the design pressure rating of the project.
2.6.2     Insulating Glass Units
Insulating glass units shall have polyisobutylene primary seal with  two-part silicone secondary seals.  Insulating glass units shall conform to ASTM E 773 and ASTM E 774 Class CBA and the specified energy and structural performance requirements. 

2.6.3     Laminated Glass
The internal pane of the IG unit shall be laminated glass with a PVB interlayer of not less than 0.030” thick or as required to meet the blast pressure.  The laminated glass will conform to all requirements of ANSI Z 97.1.
2.7 SETTING MATERIALS

2.7.1 Sealants

Provide suitable type in accordance with applicable portions of GANA-GM.  Setting materials shall match the window finish, be non-staining, and not require painting.  Other materials that will be exposed to view and unpainted shall be black, white or neutral color as specified by the architect. Provide structural silicone glazing compound with a low modulus and blast tested.
2.7.2 Glazing gaskets

Provide glazing gaskets made of EPDM. Gaskets shall be inserted into ready-made grooves in the aluminum sections.
2.7.3 Glazing Accessories

Provide glazing accessories as required to supplement the accessories provided with the items to be glazed and to provide a complete installation, including glazing points, clips, shims, angles, beads, setting blocks, and spacer strips.  No ferrous metal accessories, except for stainless steel, will be exposed in the finished work.

PART 3 - EXECUTION

3.1 PREPARATION
3.1.1 All rough opening dimensions shall be field verified prior to fabrication.
3.1.2 Perform operations as necessary to prepare openings for proper installation and operation of new retrofit units or new construction units.
3.1.3 Verify openings are in accordance with shop drawings and Architects Drawings.
3.2 INSTALLATION
3.2.1 Comply with manufacturer's specifications and recommendations for installation of window units, hardware, operators and other components of work.  In no case shall attachment to structure or to components of the window system be through or affect the thermal barriers of the window units.  All anchor installations shall be in compliance with manufacturer's instructions for method, size and spacing of fasteners. Set sill members and other members in bed of compound as shown, or with joint fillers or gaskets as shown, to provide watertight construction.  Seal units following installation and as required to provide watertight system.
3.2.2 Set units plumb, level and true to line, without warp or rack of frames or sash.  Anchor securely in place.  Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action.
3.2.3 Wedge fiberglass insulation between frames of new windows and construction to remain, or between frames and new receptor as applicable.  Compress fiberglass to no less than 50 percent of original thickness.
3.2.4 Seal window frames in accordance with the architect’s drawings; manufacturer’s approved installation drawings and instructions.
3.3 ADJUST AND CLEAN
3.3.1 Adjust operating vent and hardware to provide tight fit at contact points and at weatherstripping, for smooth operation and weather-tight closure.

3.3.2 Clean aluminum surfaces promptly after installation of windows, exercising care to avoid damage to protective coatings and finishes.  Remove excess glazing and sealant compounds, dirt, and other substances.  Lubricate hardware and moving parts.

3.3.3 Clean glass promptly after installation of windows.  Remove glazing and sealant compound, dirt and other substances.

3.3.4 Existing windows and other materials removed from site become property of the Contractor who shall promptly remove same and legally dispose of at no additional cost to the Owner.
END OF SECTION
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