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SECTION 08110

STEEL DOORS AND FRAMES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993) Steady-State Thermal 
Performance of Building Assemblies by 
Means of a Guarded Hot Box

ASTM C 976 (1990) Thermal Performance of Building 
Assemblies by Means of a Calibrated Hot Box

ASTM D 2863 (1991) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

 
ASTM E 283 (1991) Determining the Rate of Air Leakage 

Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 80A (1993) Protection of Buildings from 
Exterior Fire Exposures

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-100 (1991) Standard Steel Doors and Frames

SDOI SDI-106 (1996) Standard Door Type Nomenclature
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SDOI SDI-107 (1984) Hardware on Steel Doors 
(Reinforcement - Application)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Steel Doors and Frames; FIO.

Drawings using standard door type nomenclature in accordance with SDOI 
SDI-106 indicating the location of each door and frame, elevation of each 
model of door and frame, details of construction, method of assembling 
sections, location and extent of hardware reinforcement, hardware 
locations, type and location of anchors for frames, and thicknesses of 
metal.  Drawings shall include catalog cuts or descriptive data for the 
doors, frames, and weatherstripping including air infiltration data and 
manufacturers printed instructions.

SD-09 Reports

Fire Rated Doors; FIO.

A letter by a nationally recognized testing laboratory which identifies the 
product manufacturer, type, and model; certifying that the laboratory has 
tested a sample assembly in accordance with NFPA 252 and issued a current 
listing for same.

SD-13 Certificates

Fire Rated Doors; FIO.  Thermal Insulated Doors; FIO.

b.  Certification of Thermal Insulating Rating:  Certification or test 
report for thermal insulated doors shall show compliance with the 
specified requirements.  The certification, or test report, shall 
list the parameters and the type of hardware and perimeter seals 
used to achieve the rating.

1.3   DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in 
pairs with heads at opposite ends or shall be provided with temporary steel 
spreaders at the bottom of each frame; and knockdown type frames shall be 
securely strapped in bundles.  Materials shall be delivered to the site in 
undamaged condition, and stored out of contact with the ground and under a 
weathertight covering permitting air circulation.  Doors and assembled 
frames shall be stored in an upright position in accordance with DHI A115.1G. 
 Abraded, scarred, or rusty areas shall be cleaned and touched up with 
matching finishes.

1.4   WARRANTY

Manufacturer’s standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.
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PART 2   PRODUCTS

2.1   DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with SDOI SDI-100
 and the additional requirements specified herein.  Door grade shall be 
heavy duty (Grade II) unless otherwise indicated on the door and door frame 
schedules.  Exterior doors and frames shall be designation G60 galvanized.  
Doors and frames shall be prepared to receive hardware conforming to the 
templates and information provided under Section 08700 BUILDERS’ HARDWARE.  
Doors and frames shall be reinforced, drilled, and tapped to receive 
mortised hinges, locks, latches, and flush bolts as required.  Doors and 
frames shall be reinforced for surface applied hardware.  Frames shall be 
welded type located as shown.  Door frames shall be furnished with a 
minimum of three jamb anchors and one floor anchor per jamb.  Anchors shall 
be not less than 1.2 mm steel or 4.5 mm diameter wire.  For wall conditions 
that do not allow the use of a floor anchor, an additional jamb anchor 
shall be provided. Rubber silencers shall be furnished for installation 
into factory predrilled holes in door frames; adhesively applied silencers 
are not acceptable.  Where frames are installed in plaster or masonry 
walls, plaster guards shall be provided on door frames at hinges and 
strikes.  Full glass doors shall conform to SDOI SDI-100, Model 3, and 
shall include provisions for glazing.  Reinforcing of door assemblies for 
closers and other required hardware shall be in accordance with SDOI SDI-100
and the conditions of the fire door assembly listing when applicable.  
Exterior doors shall have top edges closed flush and sealed against water 
penetration.

2.2   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The fire resistance rating shall be  as shown.  Doors 
exceeding the sizes for which listing label service is offered shall be in 
accordance with NFPA 252.  Listing identification labels shall be 
constructed and permanently applied by a method which results in their 
destruction should they be removed.

2.3   THERMAL INSULATED DOORS

The interior of thermal insulated doors shall be completely filled with 
rigid plastic foam permanently bonded to each face panel.  The thermal 
conductance (U-value) through the door shall not exceed 2.33 W/sq m times K 
when tested as an operational assembly in accordance with ASTM C 236 or 
ASTM C 976.  Doors with cellular plastic cores shall have a minimum oxygen 
index rating of 22 percent when tested in accordance with ASTM D 2863.

2.4   WEATHERSTRIPPING

Unless otherwise specified in Section 08700 BUILDERS’ HARDWARE, 
weatherstripping shall be as follows:  Weatherstripping for head and jamb 
shall be manufacturer’s standard elastomeric type of synthetic rubber, 
vinyl, or neoprene and shall be installed at the factory or on the jobsite 
in accordance with the door frame manufacturer’s recommendations.  
Weatherstripping for bottom of doors shall be as shown.  Air leakage rate 
of weatherstripping shall not exceed 0.31 l/s per linear meter of crack 
when tested in accordance with ASTM E 283 at standard test conditions.
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2.5   GLAZING

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  
Removable glazing beads shall be screw-on or snap-on type.

2.6   FACTORY FINISH

Doors and frames shall be phosphatized and primed with standard factory 
primer system.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with DHI A115.1G.  Preparation for 
surface applied hardware shall be in accordance with SDOI SDI-107.  Rubber 
silencers shall be installed in door frames after finish painting has been 
completed; adhesively applied silencers are not acceptable.  
Weatherstripping shall be installed at exterior door openings to provide a 
weathertight installation.  Installation and operational characteristics of 
fire doors shall be in accordance with NFPA 80, NFPA 80A and NFPA 101.  
Hollow metal door frames shall be solid grouted in precast concrete walls 
and steel stud walls.

3.1.1   Thermal Insulated Doors

Hardware and perimeter seals shall be adjusted for proper operation.  Doors 
shall be sealed weathertight after installation of hardware and shall be in 
accordance with Section 07900 JOINT SEALING.

3.2   FIELD PAINTED FINISH

Steel doors and frames shall be field painted in accordance with Section 
09900 PAINTING, GENERAL.  Weatherstrips shall be protected from paint.  
Finish shall be free of scratches or other blemishes.  Color shall be as 
specified on drawings.

    -- End of Section --
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SECTION 08120

ALUMINUM FRAMES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605 (1998) Voluntary Specification for High 
Performance Organic Coatings on 
Architectural Aluminum Extrusions and 
Panels

AAMA 1503.1 (1988) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM B 221M (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

1.2   SYSTEM DESCRIPTION

Frames of size and design shown on the drawings, shall be provided at the 
locations indicated.  Frames shall be furnished complete with trim, and 
other accessories indicated and specified.  Operable aluminum windows are 
specified in Section 08521 ALUMINUM ENVIRONMENTAL CONTROL WINDOWS

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Wind Load Performance

Frames shall be of sufficient strength to withstand a design wind load of 
7.5 kPa of supported area with a deflection of not more than 1/175 times 
the length of the member.
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1.3.2   Water Penetration Performance

Frames and fixed areas shall have no water penetration when tested in 
accordance with ASTM E 331 at a pressure of 383Pa.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Frames; FIO.

Manufacturer’s descriptive data and catalog cuts including air-infiltration 
data.

SD-04 Drawings

Aluminum Frames; FIO.

A schedule showing the location of each window system shall be included 
with the drawings.  Drawings showing elevations of each frame type, details 
and method of anchorage, details of construction, location and installation 
of hardware, shape and thickness of materials, and details of joints and 
connections.

SD-06 Instructions

Installation; FIO.  Cleaning; FIO.

Manufacturer’s installation instructions and cleaning instructions.

SD-14 Samples

Finishes; GA.

Samples of the each color anodized coating, showing the extreme color range.

1.5   DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for damage, and shall 
be unloaded with a minimum of handling.  Storage shall be in a dry location 
with adequate ventilation, free from dust, water, and other contaminants, 
and which permits easy access for inspecting and handling.  Materials shall 
be neatly stored on the floor, properly stacked on nonabsorptive strips or 
wood platforms.  Frames shall not be covered with tarps, polyethylene film, 
or similar coverings.

1.6   WARRANTY

Manufacturer’s standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

PART 2   PRODUCTS
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2.1   ALUMINUM FRAMES

Extrusions shall comply with ASTM B 221M , Alloy 6063-T5 or -T6, except 
alloy used for anodized color coatings shall be as required to produce the 
specified color.  Aluminum sheets and strips shall comply with ASTM B 209M , 
alloy and temper best suited for the purpose.  Fasteners shall be hard 
aluminum or stainless steel.

2.1.1   Finishes

Finish shall be color anodized unless otherwise indicated.  Color anodized 
finish shall be AA-M10C22A32 in accordance with the requirements of AA 
DAF-45. Flat metal accent panels shall have factory applied baked on 
painted finish.  Painted finish shall be manufacturers standard 
fluoropolymer in accordance with the requirements of AAMA 605.

2.1.2   Welding and Fastening

Where possible, welds shall be located on unexposed surfaces.  Welds 
required on exposed surfaces shall be smoothly dressed.  Welding shall 
produce a uniform texture and color in the finished work, free of flux and 
spatter.  Exposed screws or bolts will be permitted only at inconspicuous 
locations and shall have heads countersunk.

2.1.3   Anchors

Anchors shall be stainless steel or steel with a hot-dipped galvanized 
finish.  Anchors of the sizes and shapes required shall be provided for 
securing aluminum frames to adjacent construction.

2.1.4   Glazing

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  Metal 
glazing beads, vinyl inserts, and glazing gaskets shall be provided for 
securing glass.

2.2   ALUMINUM FRAMES

Frames shall be double-glazed window wall system and shall have a minimum 
condensation resistance factor of 57 in accordance with AAMA 1503.1.  
Frames shall be fabricated of extruded aluminum shapes to contours as shown 
on the drawings.  Shapes shown are representations of design, function, and 
required profile.  Dimensions shown are minimum.  Shapes of equivalent 
design may be submitted, subject to approval of samples.  Minimum metal 
wall thickness shall be 2.29 mm, except glazing beads, moldings, and trim 
shall be not less than 1.27 mm.  Frames that are to receive glass shall 
have removable snap-on glass stops and glazing beads.  Joints in frame 
members shall be milled to a hairline tight fit so that raw edges of the 
assembly are not visible, sealed internally to prevent water infiltration, 
reinforced, and secured mechanically by appropriate screws or by screw 
spline attachment.

2.3   PREFINISHED ALUMINUM METAL PANELS

Prefinished aluminum metal accent flat panels shall be 3 mm thick formed to 
profile as indicated on drawings. Formed panels shall be uniform, flat, 
free of oil-canning, waviness, dents, or other defects. 

2.4   COLOR
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Color shall be as specified on drawings. 

PART 3   EXECUTION

3.1   INSTALLATION OF FRAMES AND ACCESSORIES

3.1.1   Protection of Aluminum

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods.

3.1.1.1   Paint

Aluminum surfaces to be protected shall be solvent cleaned and given a coat 
of zinc-molybdate primer and one coat of aluminum paint.

3.1.1.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and shall be cemented to the aluminum surface using a cement compatible 
with aluminum.

3.1.2   Installation

Frames and framing members shall be accurately set in position to receive 
adjoining components.  Frames shall be plumb, square, level, and in 
alignment, and securely anchored to adjacent construction.  Metal-to-metal 
joints between framing members and joints between framing members and 
building surfaces shall be sealed as specified in Section 07900 JOINT 
SEALING.

         -- End of Section --
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SECTION 08521

ALUMINUM ENVIRONMENTAL CONTROL WINDOWS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980) Designation System for Aluminum 
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1993) Voluntary Specifications for 
Aluminum and Poly(Vinyl Chloride) (PVC) 
Prime Windows and Glass Doors

AAMA 1503.1 (1988) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 90 (1990) Laboratory Measurement of Airborne 
Sound Transmission Loss of Building 
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1990) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 413 (1987; R 1994) Rating Sound Insulation

ASTM E 547 (1993) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Cyclic Static Air Pressure Differential

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (1994) Safety to Life from Fire in 
Buildings and Structures 

1.2   WINDOW PERFORMANCE REQUIREMENTS
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Aluminum environmental control windows shall meet the following performance 
requirements.  Testing requirements shall be performed by an independent 
testing laboratory or agency.

1.2.1   Structural Performance

Structural test pressures on window units shall be for positive load 
(inward) and negative load (outward) in accordance with ASTM E 330.  After 
testing, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, support arms or actuating mechanisms or any other damage 
which could cause window to be inoperable.  There shall be no permanent 
deformation of any main frame, sash or ventilator member in excess of the 
requirements established by AAMA 101 for the window types and 
classification specified in this section.

1.2.2   Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101for 
each window type when tested in accordance with ASTM E 283.

1.2.3   Water Penetration

Water penetration shall not exceed the amount established by AAMA 101for 
each window type when tested in accordance with ASTM E 547.

1.2.4   Thermal Performance

Thermal transmittance (U-value) for thermally broken aluminum windows with 
insulating glass shall not exceed 1.7 W/m2 times K (0.30 btu/hr times sq f 
times f)  when tested in accordance with AAMA 1503.1.

1.2.5   Sound Attenuation

The window unit shall have a minimum STC of 39 with the window glazed with 
two pieces of 6 mm (1/4 inch) thick glass when tested in accordance with 
ASTM E 90 and ASTM E 413.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Windows; FIO.

Manufacturer’s descriptive data and catalog cut sheets.

SD-04 Drawings

Aluminum Windows; FIO.

Drawings indicating elevations of windows, rough-opening dimensions for 
each type and size of window, full-size sections, thicknesses of metal, 
fastenings, methods of installation and anchorage, connections with other 
work, type of wall construction, size and spacing of anchors, method of 
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glazing, types and locations of operating hardware, perimeter, sill, and
mullion details, weatherstripping details, and window schedules showing 
locations of each window type.

SD-06 Instructions

Aluminum Windows; FIO.

Manufacturer’s preprinted installation instructions and cleaning 
instructions.

SD-09 Reports

Aluminum Windows; FIO.

Reports for each type of aluminum window attesting that identical windows 
have been tested and meet all performance requirements established under 
paragraph WINDOW PERFORMANCE REQUIREMENTS.

SD-13 Certificates

Aluminum Windows; FIO.

Certificates stating that the aluminum windows are AAMA certified 
conforming to requirements of this section.  Labels or markings permanently 
affixed to the window will be accepted in lieu of certificates.

SD-14 Samples

Aluminum Windows; FIO.

Manufacturer’s standard color samples of the specified finishes.

1.4   QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the 
type of aluminum environmental control windows specified in this section, 
and shall have a minimum of ten years of documented successful experience.  
Manufacturer shall have the facilities capable of meeting contract 
requirements, single-source responsibility and warranty.

1.5   LIFE SAFETY CRITERIA

Windows shall conform to NFPA 101 Life Safety Code when rescue and/or 
second means of escape are indicated.

1.6   DELIVERY AND STORAGE

Aluminum windows shall be delivered to project site and stored in 
accordance with manufacturer’s recommendations.  Damaged windows shall be 
replaced with new windows.

1.7   WARRANTY

Manufacturer’s standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS
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2.1   ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass, 
frame, weatherstripping, and hardware.  Windows shall conform to AAMA 101.  
Windows shall be thermal break type double-glazed and shall have a minimum 
condensation resistance factor of 53 when tested in accordance with AAMA 
1503.1.  Windows shall have a slat type venetian blind located between the 
two panes of glass.  Thermal barrier shall be neoprene, rigid vinyl, or 
polyurethane and shall be resistant to weather.  Window members shall be 
heli-arc welded or angle-reinforced and mechanically joined and sealed.  
Exposed welded joints shall be dressed and finished.  Joints shall be 
permanent and weathertight.  Frames shall be constructed to provide a 
minimum 6 mm thermal break between the exterior and interior frame 
surfaces.  Sash corners shall be internally sealed to prevent air and water 
leaks.  Operable windows shall permit cleaning the outside glass from 
inside the building.

2.1.1   Vertically-Pivoted Windows

Aluminum vertically-pivoted windows shall conform to AAMA 101 VP-AW60 type 
consisting of a ventilator pivoted at head and sill at the center of main 
frame.  Vertically pivoted sash shall be key-controlled to rotate 360 
degrees in either direction, automatically locking at each 180 degree 
interval.  Pivot assemblies shall be designed to allow for removal of 
ventilator and provide for smooth operation of ventilator.  Pivot assembly 
and locks shall be stainless steel, manganese bronze, aluminum alloy or 
other material compatible with aluminum.  Pivot pins shall be stainless 
steel.  Locks shall be fixed key/handle-operated.

2.2   WEATHERSTRIPPING

Weatherstripping for ventilating sections shall be of type designed to meet 
water penetration and air infiltration requirements specified in this 
section in accordance with AAMA 101, and shall be manufactured of material 
compatible with aluminum and resistant to weather.  Weatherstrips shall be 
factory-applied and easily replaced in the field.  Neoprene or 
polyvinylchloride weatherstripping are not acceptable where exposed to 
direct sunlight.

2.3   ACCESSORIES

2.3.1   Fasteners

Fastening devices shall be window manufacturer’s standard design made from 
aluminum, non-magnetic stainless steel, cadmium-plated steel, 
nickel/chrome-plated steel or magnetic stainless steel in compliance with 
AAMA 101.  Self-tapping sheet metal screws will not be acceptable for 
material thicker than 2 mm (1/16 inch).

2.3.2   Hardware

Hardware shall be as specified for each window type and shall be fabricated 
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or 
nickel/chrome-plated steel of quality established by AAMA 101.

2.3.3   Window Anchors

Anchoring devices for installing windows shall be made of aluminum, 
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to 
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AAMA 101.

2.4   GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and 
for glass types scheduled on drawings and specified in Section 08810 GLASS 
AND GLAZING.  Units shall be complete with glass and glazing provisions to 
meet AAMA 101.  Glazing material shall be compatible with aluminum, and 
shall not require painting.

2.5   FINISH

2.5.1   Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating 
conforming to AA DAF-45:  Architectural Class I, color anodic coating,.  
Finish shall be free of scratches and other blemishes.

2.5.2   Color

Color shall be as specified on drawings.

PART 3   EXECUTION

3.1   INSTALLATION

Aluminum windows shall be installed in accordance with approved drawings 
and manufacturer’s published instructions.  Aluminum surfaces in contact 
with masonry, concrete, wood and dissimilar metals other than stainless 
steel, zinc, cadmium or small areas of white bronze, shall be protected 
from direct contact using protective materials recommended by AAMA 101.  
The completed window installation shall be watertight and shall be in 
accordance with Section 07900 JOINT SEALING.  Glass and glazing shall be 
installed in accordance with requirements of this section and Section 08810 
GLASS AND GLAZING.

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Hardware Adjustments

Final operating adjustments shall be made after glazing work is complete.  
Operating sash or ventilators shall operate smoothly and shall be 
weathertight when in locked position.

3.2.2   Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior 
sides in accordance with window manufacturer’s recommendations.  Alkaline 
or abrasive agents shall not be used.  Precautions shall be taken to avoid 
scratching or marring window finish and glass surfaces.

    -- End of Section --
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SECTION 08700

BUILDERS’ HARDWARE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM F 883 (1990) Padlocks

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA-01 (Effective thru Jun 1998) Directory of 
Certified Locks & Latches

BHMA-02 (Effective thru Jul 1997) Directory of 
Certified Door Closers

BHMA-03 (Effective thru Jul 1997) Directory of 
Certified Exit Devices

BHMA ANSI/BHMA A156.1 (1997) Butts and Hinges

BHMA ANSI/BHMA A156.2 (1996) Bored and Preassembled Locks and 
Latches

BHMA ANSI/BHMA A156.3 (1994) Exit Devices

BHMA ANSI/BHMA A156.4 (1992) Door Controls - Closers

BHMA ANSI/BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA ANSI/BHMA A156.6 (1994) Architectural Door Trim

BHMA ANSI/BHMA A156.7 (1988) Template Hinge Dimensions

BHMA ANSI/BHMA A156.8 (1994) Door Controls - Overhead Stops and 
Holders

BHMA ANSI/BHMA A156.13 (1994) Mortise Locks & Latches
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BHMA ANSI/BHMA A156.16 (1989) Auxiliary Hardware

BHMA ANSI/BHMA A156.17 (1993) Self Closing Hinges & Pivots

BHMA ANSI/BHMA A156.18 (1993) Materials and Finishes

BHMA ANSI/BHMA A156.20 (1996) Strap and Tee Hinges and Hasps

BHMA ANSI/BHMA A156.21 (1996) Thresholds

DOOR AND HARDWARE INSTITUTE (DHI)

DHI-03 (1989) Keying Systems and Nomenclature

DHI-04 (1976) Recommended Locations for Builders’ 
Hardware for Custom Steel Doors and Frames

DHI 05 (1990) Recommended Locations for 
Architectural Hardware for Standard Steel 
Doors and Frames

DHI-A115.1G (1994) Installation Guide for Doors and 
Hardware

DHI A115-W (Varies) Wood Door Hardware Standards 
(Incl All5-W1 thru A115-W9)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 101 (1997; Errata 97-1) Life Safety Code

NFPA 105 (1993) Installation of Smoke-Control Door 
Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Hardware and Accessories; GA.

Manufacturer’s descriptive data, technical literature, catalog cuts, and 
installation instructions.  Spare parts data for locksets, exit devices, 
closers, electric locks, electric strikes, electro-magnetic closer holder 
release devices, and electric exit devices, after approval of the detail 
drawings, and not later than 3 month(s) prior to the date of beneficial 
occupancy.  The data shall include a complete list of parts and supplies, 
with current unit prices and source of supply.

SD-04 Drawings

Hardware Devices; GA.
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Detail drawings for hardware devices for computerized keying systems, 
magnetic cards, keyless push button access control systems, and other 
electrical hardware devices showing complete wiring and schematic diagrams 
and other details required to demonstrate proper function of units.

SD-07 Schedules

Hardware Schedule; GA.

Hardware schedule listing all items to be furnished.  The schedule shall 
include for each item:  the quantities; manufacturer’s name and catalog 
numbers; the ANSI number specified, sizes; detail information or catalog 
cuts; finishes; door and frame size and materials; location and hardware 
set identification cross-references to drawings; corresponding reference 
standard type number or function number from manufacturer’s catalog if not 
covered by ANSI or BHMA; and list of abbreviations and template numbers.

Keying Schedule; GA.

Keying schedule developed in accordance with DHI-03, after the keying 
meeting with the user.

SD-13 Certificates

Hardware and Accessories; FIO.

The hardware manufacturer’s certificates of compliance stating that the 
supplied material or hardware item meets specified requirements.  Each 
certificate shall be signed by an official authorized to certify in behalf 
of the product manufacturer and shall identify quantity and date or dates 
of shipment or delivery to which the certificates apply.  A statement that 
the proposed hardware items appear in BHMA-01, BHMA-02 and BHMA-03 
directories of certified products may be submitted in lieu of certificates.

1.3   PREDELIVERY CONFERENCE

Upon approval of the Hardware Schedule, the construction Contractor shall 
arrange a conference with the hardware supplier, Contracting Officer and 
the using agency to determine keying system requirements.  Location of the 
key control storage system, set-up and key identification labeling will 
also be determined.

1.4   DELIVERY, STORAGE, AND HANDLING

Hardware shall be delivered to the project site in the manufacturer’s 
original packages.  Each article of hardware shall be individually packaged 
in the manufacturer’s standard commercial carton or container, and shall be 
properly marked or labeled to be readily identifiable with the approved 
hardware schedule.  Each change key shall be tagged or otherwise identified 
with the door for which its cylinder is intended.  Where double cylinder 
functions are used or where it is not obvious which is the key side of a 
door, appropriate instructions shall be included with the lock and on the 
hardware schedule.  Manufacturer’s printed installation instructions, 
fasteners, and special tools shall be included in each package.

1.5   SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique wrenches, 
and dogging keys, shall be provided as required to adjust hardware items.
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1.6   WARRANTY

Manufacturer’s standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.7   OPERATION AND MAINTENANCE MANUALS

Six complete copies of maintenance instructions listing routine maintenance 
procedures, possible breakdowns and repairs, and troubleshooting guides 
shall be provided.  The instructions for electric locks, electric strikes, 
electro-magnetic closer holder release devices, and electric exit devices 
shall include simplified diagrams as installed.

PART 2   PRODUCTS

2.1   GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the 
HARDWARE SETS listing at the end of this section.  Hardware set numbers 
correspond to the set numbers shown on the drawings.

2.2   TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames 
shall be coordinated between hardware manufacturer and door or frame 
manufacturer by use of templates and other information to establish 
location, reinforcement required, size of holes, and similar details. 
Templates of hinges shall conform to BHMA ANSI/BHMA A156.7.

2.3   HINGES

Hinges shall conform to BHMA ANSI/BHMA A156.1.  Hinges used on metal doors 
and frames shall also conform to BHMA ANSI/BHMA A156.7.  Except as 
otherwise specified, hinge sizes shall conform to the hinge manufacturer’s 
printed recommendations.

2.3.1   Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made 
nonremovable by means such as a set screw in the barrel, or safety stud, 
when the door is in the closed position.

2.3.2   Contractor’s Option

Hinges with antifriction bearings may be furnished in lieu of ball bearing 
hinges, except where prohibited for fire doors by the requirements of NFPA 
80.

2.3.3   Spring Hinges

Spring hinges shall conform to BHMA ANSI/BHMA A156.17.

2.4   LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks, and all 
components thereof, including cylinders and removable cores, shall be the 
products of a single manufacturer.  Strikes for wood frames and pairs of 
wood doors shall be furnished with wrought boxes.

SECTION 08700  Page 6



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

2.4.1   Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform 
to BHMA ANSI/BHMA A156.13, operational Grade 1.  Strikes for security doors 
shall be rectangular without curved lip.  Mortise type locks and latches 
for doors 44 mm  thick and over shall have adjustable bevel fronts or 
otherwise conform to the shape of the door.  Mortise locks shall have 
armored fronts.

2.4.2   Bored Lock and Latchsets

Bored lock, latchsets, and strikes shall be series 4000 and shall conform 
to BHMA ANSI/BHMA A156.2, Grade 1.  Bored type locks and latches for doors 
35 mm  thick and over shall have adjustable bevel fronts or otherwise 
conform to the shape of the door.

2.4.3   Lock Cylinders (Mortise, Rim and Bored)

Lock cylinders shall comply with BHMA ANSI/BHMA A156.5.  Lock cylinder 
shall have not less than seven pins.  Cylinders shall have key removable 
type cores.  An extension of the existing keying system shall be provided 
for.  The cylinders shall be compatible with existing locks that were 
manufactured by Best Access Systems  and have interchangeable cores. 
Construction interchangeable metal cores shall be provided. Disassembly of 
knob or lockset shall not be required to remove core from lockset. All 
locksets, lockable exit devices, and padlocks shall accept same 
interchangeable cores.

2.4.4   Padlocks

Padlocks shall conform to ASTM F 883.  Straps, tee hinges, and hasps shall 
conform to BHMA ANSI/BHMA A156.20.

2.4.5   Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of 
commercial plain design.  In addition to meeting the test requirement of 
BHMA ANSI/BHMA A156.2 or BHMA ANSI/BHMA A156.13, knobs, lever handles, 
roses, and escutcheons shall be 1.27 mm  thick, if unreinforced.  If 
reinforced, the outer shell shall be 0.89 mm thick and the combined 
thickness shall be 1.78 mm except that knob shanks shall be 1.52 mm thick.  
Knob diameter shall be 54 to 57 mm. Lever handles shall be of plain design 
with ends returned to no more than 10 mm  from the door face.

2.5   EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA ANSI/BHMA 
A156.3, Grade 1.

2.5.1   Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with 
straight, beveled, or smoothly rounded sides, corners, and edges. 
Adjustable strikes shall be provided for rim type and vertical rod devices. 
Open back strikes shall be provided for pairs of doors with mortise and 
vertical rod devices; except open back strikes shall be used on labeled 
doors only where specifically provided for in the published listings. Touch 
bars shall be provided in lieu of conventional crossbars and arms.  
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Escutcheons shall be provided not less than 175 by 55 mm.   Escutcheons 
shall be cut to suit cylinders and operating trim.

2.6   KEYING

Locks shall be keyed in sets or subsets as scheduled.  Locks shall be 
furnished with the manufacturer’s standard construction key system. Change 
keys for locks shall be stamped with change number and the inscription 
"U.S. Property - Do Not Duplicate."  Keys shall be supplied as follows:

Locks:                     3 change keys each lock.
Master keyed sets:         6 keys each set.
Grand master keys:         6 total.
Construction keys:        6 total.
Blank keys:               10 total.

The keys shall be furnished to the Contracting Officer arranged in a 
container for key control system storage in sets or subsets as scheduled.

2.7   DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA ANSI/BHMA A156.4, Grade 1.  
Closing devices shall be products of one manufacturer for each type 
specified.  The opening resistance of closing devices shall not exceed 67 N 
applied at the latch stile or exceed 22 N where low opening resistance is 
scheduled.

2.7.1   Surface Type Closers

Surface type closers shall be Grade 1, Series C02000 Standard Cover with 
options PT-4H, Size 1 or 2 through Size 6, and PT-4D with back check 
position valve.  Except as otherwise specified, sizes shall conform to the 
manufacturer’s published recommendations.  Closers for outswinging exterior 
doors shall have parallel arms or shall be top jamb mounted.  Closers for 
doors close to a wall shall be of narrow projection so as not to strike the 
wall at the 90-degree open position.

2.8   DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead holders shall conform to BHMA ANSI/BHMA A156.8.

2.9   ARCHITECTURAL DOOR TRIM

Architectural door trim shall conform to BHMA ANSI/BHMA A156.6.

2.9.1   Door Protection Plates

2.9.1.1   Kick Plates

Kick plates shall be Type J102 stainless steel.  Width of plates shall be 
50 mm less than door width for single doors and 25 mm less for pairs of 
doors.  Height shall be 400 mm,  except where the bottom rail is less than 
400 mm  the plate shall extend to within 13 mm  of the panel mold or glass 
bead.  Edges of metal plates shall be beveled.

2.9.2   Push Plates

2.9.2.1   Flat Plates
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Flat plates shall be Type J301 1.27 mm  thick stainless steel , size 102 by 
407 mm.  Edges of metal plates shall be beveled.

2.10   MISCELLANEOUS

2.10.1   Automatic Door Bottoms

Automatic door bottoms shall be surface type with aluminum housing cover, 
anodized clear finish.  Door bottom shall have a wool, felt, rubber, vinyl, 
or neoprene seal and shall be actuated by the opening and closing of the 
door.  The door bottom shall exclude light when the door is in the closed 
position and shall inhibit the flow of air through the unit.

2.10.2   Metal Thresholds

Thresholds shall conform to BHMA ANSI/BHMA A156.21.  Thresholds for 
exterior doors shall be extruded aluminum of the type indicated and shall 
provide proper clearance and an effective seal with specified weather 
stripping.  Where required, thresholds shall be modified to receive 
projecting bolts of flush bolts . Air leakage rate of weatherstripping 
shall not exceed 0.775 liters per second per lineal meter  of crack when 
tested in accordance with ASTM E 283 at standard test conditions.

2.10.3   Rain Drips

Extruded aluminum, not less than 1.78 mm  thick, bronze anodized .  
Overhead rain drips shall be approximately 38 mm  high by 63 mm projection 
and shall extend 50 mm  on either side of the door opening width.

2.10.4   Gasketing

Gasketing shall be a compression type seal, silicon based, self-adhesive 
product for use on steel door frames with wood and steel doors for 1-1/2 
hour B-label. Color shall be bronze.  Air leakage rate of weatherstripping 
shall not exceed 0.775 liters per second per lineal meter  of crack when 
tested in accordance with ASTM E 283 at standard test conditions.

2.10.5   Door Stops

Wall stops, floor stops and combination stop and holders shall conform to 
BHMA ANSI/BHMA A156.16.

2.11   FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied 
with each article of hardware.  Machine screws and expansion shields shall 
be used for attaching hardware to concrete or masonry.  Fastenings exposed 
to the weather in the finished work shall be of brass, bronze, or stainless 
steel.  Sex bolts, through bolts, or machine screws and grommet nuts, where 
used on reverse-bevel exterior doors equipped with half-surface or 
full-surface hinges, shall employ one-way screws or other approved 
tamperproof screws.  Screws for the jamb leaf of half-mortise and 
full-surface hinges attached to structural steel frames shall be one-way or 
other approved tamperproof type.

2.12   FINISHES

Unless otherwise specified, finishes shall conform to those identified in 
BHMA ANSI/BHMA A156.18.  Where painting of primed surfaces is required, 
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painting is specified in Section 09900 PAINTING, GENERAL.

Lock and door trim finishes will generally be the following types:

Main entrance doors - 612, 626, or 630.
Other doors - 612, 626, 630, 639, or 652.
Door closers - 600, 689, 690, 691, or 692.

2.13   HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80and 
NFPA 101.

PART 3   EXECUTION

3.1   APPLICATION

Hardware shall be located in accordance with DHI-04 and DHI 05, except that 
deadlocks shall be mounted 1220 mm  above finish floor.  When approved, 
slight variations in locations or dimensions will be permitted.  
Application shall be in accordance with DHI-A115.1G or DHI A115-W.  Door 
control devices for exterior doors such as closers and holders, shall be 
attached to doors with thru bolts and nuts or sex bolts.  Alternate 
fastening methods may be approved by the Contracting Officer when 
manufacturers’ documentation is submitted to verify that the fastening 
devices and door reinforcements are adequate to resist wind induced 
stresses.  Electric hardware items and access control devices shall be 
installed in accordance with manufacturer’s printed installation procedures.

3.1.1   Hardware for Fire Doors and Smoke-Control Door Assemblies

Hardware for fire doors shall be installed in accordance with the 
requirements of NFPA 80.  Exit devices installed on fire doors shall have a 
visible label bearing the marking "Fire Exit Hardware".  Other hardware 
installed on fire doors, such as locksets, closers, and hinges shall have a 
visible label or stamp indicating that the hardware items have been 
approved by an approved testing agency for installation on fire-rated 
doors.  Hardware for smoke-control door assemblies shall be installed in 
accordance with NFPA 105.

3.1.2   Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the 
templates and printed instructions supplied by the manufacturer of the 
devices.  Insofar as practicable, doors opening to or from halls and 
corridors shall have the closer mounted on the room side of the door.

3.1.3   Kick Plates

Kick plates shall be installed on the push side of single-acting doors.

3.1.4   Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the 
inactive leaf of pairs of doors.  The bottom bolt shall operate into a 
dust-proof floor strike or threshold.

3.1.5   Thresholds
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Thresholds shall be secured with a minimum of three fasteners per single 
door width and six fasteners per double door width with a maximum spacing 
of 300 mm.   Exterior thresholds shall be installed in a bed of sealant 
with expansion anchors and stainless steel screws, except that bronze or 
anodized bronze thresholds shall be installed with expansion anchors with 
brass screws.  Minimum screw size shall be No. 10 length, dependent on job 
conditions, with a minimum of 19 mm thread engagement into the floor or 
anchoring device used.

3.1.6   Rain Drips

Door sill rain drips shall align with the bottom edge of the door.  
Overhead rain drips shall align with bottom edge of door frame rabbet. 
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.7   Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened 
in place with color matched metal screws after door and frames have been 
finish painted.  Screw spacing shall be as recommended by manufacturer.

3.1.8   Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and 
latch sides of door frame.  Frames shall be toleranced for a 3 mm  
clearance between door and frame.  Frames shall be treated with tape primer 
prior to installation.

3.2   FIELD QUALITY CONTROL

Architectural Hardware Consultant employed by the Supplier shall inspect 
the completed installation and certify that the hardware has been furnished 
and installed in accordance with the manufacturers’ instructions and as 
specified.  The inspection report shall identify any malfunctioning items 
and recommend adjustment or replacement as appropriate.

3.3   HARDWARE SETS

HW-1

EACH TO HAVE:

    3    EA   BUTTS                    A2112 4-1/2 X 4-1/2 NRP
(S) 1    EA   LOCK                     F86
         EA   ELECTRIC STRIKE          E09321
    1    EA   VIEWER                   698
    1    EA   CLOSER                   C02021
    1    EA   KICK PLATE               J102
    1    EA   STOP                     L02121
(N) 1    EA   THRESHOLD                424
(N) 1    EA   DOOR BOTTOM              200N
(N) 1    ST   GASKETING                5050

HW-2

EACH TO HAVE:

    3    EA   BUTTS                    A2112 4-1/2 X 4-1/2 NRP
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    1    EA   PANIC DEVICE             TYPE 1 FUNCTION 01
    1    EA   CLOSER                   C02021
    1    EA   KICK PLATE               J102
    1    EA   STOP                     L02121
(N) 1    EA   THRESHOLD                424
(N) 1    EA   DOOR BOTTOM              200N
(N) 1    ST   GASKETING                5050

HW-3

EACH TO HAVE:

    3    EA   BUTTS                    A2112 4-1/2 X 4-1/2 NRP
    1    EA   LOCK                     F17
    2    EA   FLUSH BOLTS              L04081-12
    1    EA   O.H. STOP                C02511
(N) 1    EA   RAIN DRIP                16DKB
(N) 1    EA   THRESHOLD                424
(N) 1    EA   DOOR BOTTOM              200N
(N) 1    ST   GASKETING

HW-4

EACH TO HAVE:

    3    EA   BUTTS                    A2133 4-1/2 X 4-1/2 NRP
    1    EA   LOCK                     F17
    2    EA   O.H. STOPS               C02511
(N) 1    EA   THRESHOLD                424
(N) 1    EA   DOOR BOTTOM              200N
(N) 1    ST   GASKETING                5050
    1    EA   OVERHEAD RAIN DRIP

HW-5

GATE AT MECHANICAL YARD
TO HAVE:

(B) 1    EA   PADLOCK                  11B722LM3
- BALANCE OF HARDWARE BY GATE SUPPLIER -

HW-6

EACH TO HAVE:

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   LOCK                     F84
    1    EA   CLOSER                   C02011
    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101
(N) 1    EA   AUTO DOOR BOTTOM         220
(N) 1    ST   GASKETING                5050

HW-7

EACH TO HAVE:

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   LOCK                     F84; F17 AT DOORS 602, 802 & 1102 ONLY
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    1    EA   CLOSER                   C02011
    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101

HW-8

EACH TO HAVE:

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   LOCK                     F17
    1    EA   CLOSER                   C02011
    1    EA   STOP                     LO2101

HW-9

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   LOCK                     F82
    1    EA   CLOSER                   C02011
    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101

HW-10

    6    EA   BUTTS                    A2133 4-1/2 X 4-1/2 NRP
    1    EA   LOCK                     F84
    2    EA   O.H. STOPS               C02511
(N) 1    EA   THRESHOLD                424
    1    EA   DOOR BOTTOM              200N
    1    SET  GASKETING                5050
    2    EA   FLUSH BOLTS              L04081-12

HW-11    NOT USED

HW-12

EACH TO HAVE:

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   PRIVACY LOCK             F76
    1    EA   CLOSER                   C02011
    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101

HW-13

EACH TO HAVE:

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   PASSAGE SET              F75
    1    EA   CLOSER                   C02051
    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101

HW-14

    3    EA   BUTTS                    A8112 4-1/2 X 4-1/2
    1    EA   LOCK                     F86
    1    EA   ELECTRIC STRIKE          E09321
    1    EA   CLOSER                   C02011
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    1    EA   KICK PLATE               J102
    1    EA   STOP                     LO2101
(N) 1    EA   AUTO DOOR BOTTOM         220
(N) 1    ST   GASKETING                5050

HW-15

EACH TO HAVE:

2    EA   BUTTS                    A8112 4-1/2 X 4-1/2
1    EA   LOCK                     F86
1    EA   CLOSER                   C02011
1    EA   STOP                     L0251

    -- End of Section --
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SECTION 08810

GLASS AND GLAZING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Performance 
Specifications and Methods of Test for 
Safety Glazing Materials Used in Buildings 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 669 (1995) Glazing Compounds for Back Bedding 
and Face Glazing of Metal Sash 

ASTM C 864 (1993) Dense Elastomeric Compression Seal 
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1036 (1991) Flat Glass

ASTM C 1048 (1992) Heat-Treated Flat Glass - Kind HS, 
Kind FT Coated and Uncoated Glass

ASTM D 395 (1989; R 1994) Rubber Property - 
Compression Set

ASTM E 773 (1988) Seal Durability of Sealed 
Insulating Glass Units

ASTM E 774 (1992) Sealed Insulating Glass Units

ASTM E 1300 (1994) Determining the Minimum Thickness 
and Type of Glass Required to Resist a 
Specified Load 

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

COMMERCIAL ITEM DESCRIPTION (CID)

CID A-A-378 (Basic) Putty Linseed Oil Type, (for 
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Wood-Sash-Glazing)

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA-01 (1997) Glazing Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

NFPA 257 (1996) Fire Tests for Window and Glass 
Block Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Glass; GA.  Glazing Accessories; GA.

Manufacturer’s descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning instructions.

SD-04 Drawings

Glazing Materials and Accessories; GA.

Drawings showing complete details of the proposed setting methods, mullion 
details, edge blocking, size of openings, frame details, materials, and 
types and thickness of glass.

Control Tower Glazing Units; GA.

Drawing showing complete details of the proposed setting methods and 
materials.

SD-13 Certificates

Glass; GA.

Certificates stating that the glass meets the specified requirements.  
Labels or manufacturers marking affixed to the glass will be accepted in 
lieu of certificates.

SD-14 Samples

Glass; FIO.

Two 203 x 254 mm  samples of each of the following: and insulating glass 
units.

1.3   SYSTEM DESCRIPTION
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Glazing systems shall be fabricated and installed watertight and airtight 
to withstand thermal movement and wind loading without glass breakage, 
gasket failure, deterioration of glazing accessories, and defects in the 
work.  Glazed panels shall comply with the safety standards, as indicated 
in accordance with ANSI Z97.1.  Glazed panels shall comply with indicated 
wind/snow loading in accordance with ASTM E 1300. 

1.4   DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer’s 
unopened containers.  Glass shall be stored indoors in a safe, well 
ventilated dry location in accordance with manufacturer’s instructions, and 
shall not be unpacked until needed for installation.  Glass shall not be 
stored on site over 1 month.

1.5   PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above 5 
degrees C  and rising, unless procedures recommended by glass manufacturer 
and approved by Contracting Officer are made to warm the glass and rabbet 
surfaces.  Ventilation shall be provided to prevent condensation of 
moisture on glazing work during installation.  Glazing work shall not be 
performed during damp or raining weather.

1.6   WARRANTY

1.6.1   Insulating Glass

Manufacturer shall warrant the insulating glass to be free of fogging or 
film formation on the internal glass surfaces caused by failure of the 
hermetic seal for a period of 10 years from Date of Substantial Completion. 
 Warranty shall be signed by manufacturer.

1.6.2   Monolithic Opacified Spandrel

Manufacturer shall warrant the opacifier film on the spandrel to be free of 
peeling for a period of five years after Date of Substantial Completion. 
Warranty shall be signed by manufacturer.

1.6.3   Control Tower Insulating Glass

Manufacturer shall warrant the control tower insulating glass to be free of 
fogging or film formation on the internal glass surfaces for a period of 
ten years from Date of Substantial Completion.  Warranty shall be signed by 
manufacturer.

PART 2   PRODUCTS

2.1   FLOAT GLASS

2.1.1   Annealed Glass

Annealed glass shall be Type I transparent flat type, Class 1 - clear , 
Quality q3 - glazing select, conforming to ASTM C 1036.

2.2   ROLLED GLASS

2.2.1   Wired Glass

Wired glass shall be Type II flat type, Class 1 - translucent , Quality q8 
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- glazing, Form 1 - wired and polished both sides , conforming to ASTM C 
1036.  Wire mesh shall be polished stainless steel Mesh 1 - diamond .  
Wired glass for fire-rated windows shall bear an identifying UL label or 
the label of a nationally recognized testing agency, and shall be rated for 
20 or 90 minutes as required for door in which it is locatedwhen tested in 
accordance with NFPA 257.  Wired glass for fire-rated doors shall be tested 
as part of a door assembly in accordance with NFPA 252.

2.3   INSULATING GLASS

Insulating glass shall be Class A preassembled units of dual-seal 
construction consisting of lites of glass separated by an aluminum, steel, 
or stainless steel, spacer and dehydrated space conforming to ASTM E 773 
and ASTM E 774.  Spacer shall be roll-formed, with bent or tightly welded 
or keyed and sealed joints to completely seal the spacer periphery and 
eliminate moisture and hydrocarbon vapor transmission into airspace through 
the corners.  Primary seal shall be compressed polyisobutylene and the 
secondary seal shall be a specially formulated silicone.  Glass types shall 
be as follows:

2.3.1   Clear Insulating Glass

Glass for two-pane insulating units shall be Type I annealed glass, Class 1 
- clear, Quality q3 - glazing select, conforming to ASTM C 1036.  Glass 
performance shall be K-Value/Winter Nighttime 2.74.

2.4   SPANDREL GLASS

2.4.1   Ceramic-Opacified Spandrel Glass

Ceramic-opacified spandrel glass shall be kind HS heat-strengthened 
transparent flat type, Condition B, coated with a colored ceramic material 
on No. 2 surface, Quality q3 - glazing select, conforming to ASTM C 1048.  
Color shall be as specified on drawings.

2.5   CONTROL TOWER GLASS

Control tower glass units shall be of sizes required to properly fit 
aluminum frames.  Tolerances and clearances for units shall be designed to 
prevent the transfer of stress in aluminum frames to the glass.  Resilient 
setting blocks, spacer strips, clips, bolts, washers, angles, glazing 
sealants, and resilient channels or cemented-on-materials shall be of the 
type recommended in the glass manufacturer’s approved written instructions. 
Edges and corners of units shall not be ground, nipped, cut, or fitted 
after leaving the factory.

2.5.1   Control Tower Insulating Glass

Insulating glass units for air traffic control towers shall meet the wind 
load design requirement of 3 kPa,  as determined in accordance with ASCE 7. 
 Insulating glass shall be Class A preassembled units of dual-seal 
construction consisting of two lites of glass separated by a dark bronze 
aluminum, steel, or stainless steel, spacer with desiccant and dehydrated 
space conforming to ASTM E 773 and ASTM E 774.  Spacer shall be 
roll-formed, with bent or tightly welded or keyed and sealed joints, to 
completely seal the spacer periphery to eliminate moisture and hydrocarbon 
vapor transmission into airspace through corners.  Primary seal shall be 
compressed polyisobutylene.  Secondary seal shall be silicone.  Insulating 
glass units shall be fabricated for use at an elevation of 451 meters  

SECTION 08810  Page 5



CONTROL TOWER, LUKE AFB, AZ  
DACA09-99-B-0014  

above mean sea level and 34.3 meters above grade.  Within bottom 1/3 of one 
of the vertical edges of each unit, the manufacturer shall install an open 
305 mm  long capillary/breather tube for pressure equalization.  The 
insulating glass units shall be free of parallax or optical distortions.  
The manufacturer’s identifying label shall be permanently affixed to both 
exterior surfaces of the glass units.  The insulating glass units shall be 
a total thickness of 32 mm (1-1/4 inch)  consisting of two 10 mm  thick 
panels and air space, or a total thickness of 38 mm  consisting of two 13 mm
  thick panels and an air space, as required to meet the wind loads 
indicated.  Glass type shall be as follows.

2.5.1.1   Control Tower Clear Insulating Glass

Clear insulating glass shall consist of two float glass panels separated by 
an air space and shall conform to ASTM C 1036, Type I transparent flat 
glass, Quality q3-glazing select.  Interior glass and exterior glass shall 
be Class 1-clear.  Glass performance shall be minimum Visible Transmittance 
of 87.3 percent for each panel.

2.6   GLAZING ACCESSORIES

2.6.1   Preformed Tape

Preformed tape shall be elastomeric rubber extruded into a ribbon of a 
width and thickness suitable for specific application.  Tape shall be of 
type which will remain resilient, have excellent adhesion, and be 
chemically compatible to glass, metal, or wood.

2.6.2   Sealant

Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade 
NS, Class 12.5, Use G, of type chemically compatible with setting blocks, 
preformed sealing tape and sealants used in manufacturing insulating glass. 
 Color of sealant shall be as selected .

2.6.3   Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking 
projection designed to engage into metal glass holding members to provide a 
watertight seal during dynamic loading, building movements and thermal 
movements.  Glazing gaskets for a single glazed opening shall be continuous 
one-piece units with factory-fabricated injection-molded corners free of 
flashing and burrs.  Glazing gaskets shall be in lengths or units 
recommended by manufacturer to ensure against pull-back at corners.  
Glazing gasket profiles shall be as indicated on drawings.

2.6.3.1   Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C 509, Type 2, Option 1.

2.6.3.2   Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric 
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864, 
Option 1, Shore A durometer between 65 and 75.

2.6.3.3   Aluminum Framing Glazing Gaskets
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Glazing gaskets for aluminum framing shall be permanent, elastic, 
non-shrinking, non-migrating, watertight and weathertight.

2.6.4   Putty and Glazing Compound

Glazing compound shall conform to ASTM C 669 for face-glazing metal sash.  
Putty shall be linseed oil type conforming to CID A-A-378for face-glazing 
primed wood sash.  Putty and glazing compounds shall not be used with 
insulating glass or laminated glass.

2.6.5   Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D 
395, Method B, Shore A durometer between 70 and 90.  Edge blocking shall be 
Shore A durometer of 50 (+ or - 5).  Silicone setting blocks shall be 
required when blocks are in contact with silicone sealant.  Profiles, 
lengths and locations shall be as required and recommended in writing by 
glass manufacturer.

PART 3   EXECUTION

3.1   PREPARATION

Openings and framing systems scheduled to receive glass shall be examined 
for compliance with approved shop drawings, GANA-01 and glass 
manufacturer’s recommendations including size, squareness, offsets at 
corners, presence and function of weep system, face and edge clearance 
requirements and effective sealing between joints of glass-framing members. 
Detrimental materials shall be removed from glazing rabbet and glass 
surfaces and wiped dry with solvent.  Glazing surfaces shall be dry and 
free of frost.

3.2   INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop 
drawings, GANA-01, glass manufacturer’s instructions and warranty 
requirements.  Glass shall be installed with factory labels intact and 
removed only when instructed.  Wired glass and fire/safety rated glass 
shall be installed in accordance with NFPA 80.  Edges and corners shall not 
be ground, nipped or cut after leaving factory.  Springing, forcing or 
twisting of units during installation will not be permitted.

3.3   CLEANING

Upon completion of project, outside surfaces of glass shall be washed clean 
and the inside surfaces of glass shall be washed and polished in accordance 
with glass manufacturer’s recommendations.

3.4   PROTECTION

Glass work shall be protected immediately after installation.  Glazed 
openings shall be identified with suitable warning tapes, cloth or paper 
flags, attached with non-staining adhesives.  Reflective glass shall be 
protected with a protective material to eliminate any contamination of the 
reflective coating.  Protective material shall be placed far enough away 
from the coated glass to allow air to circulate to reduce heat buildup and 
moisture accumulation on the glass.  Glass units which are broken, chipped, 
cracked, abraded, or otherwise damaged during construction activities shall 
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be removed and replaced with new units.

        -- End of Section --
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