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PROJECT

LAWRENCE BERKELEY NATIONAL LABORATORY


section 08800

GLAZING 

The General Conditions, any Supplementary Conditions and Division l General Requirements are hereby made a part of this Section as fully as if repeated herein.

PART 1. GENERAL

1.01 
section includes

Glass and glazing required throughout Project and not specified as a part of other Sections.

1.02 
Related Sections

Select among the following as appropriate.

A.
Section 01570 - Construction Waste Management.

B.
Section 01900 - Lateral Force Provisions.

C.
Section 08110 - Steel Doors and Frames.

D. 
Section 08210 - Wood Doors.

E. 
Glass and glazing is specified with the following components. Unless otherwise noted, glass and glazing specified elsewhere shall conform to materials and glazing requirements and procedures specified in this Section.

1.
Section 06410 - Custom Casework.

2.
Section 08410 -  Entrances and Storefront:  Glazing gaskets and seals for aluminum entrance and storefront framing.

3. 
Section 08450 - All-Glass Entrances.

4.
Section 08520 - Aluminum Windows.

5.
Section 10800 - Toilet and Bath Accessories:  Mirrors.

1.03
REFERENCES

The latest editions of the following references, codes and standards are hereby made a part of this Section and Glass and Glazing work shall conform to applicable requirements therein except as otherwise specified herein or shown on the Drawings. Nothing contained herein shall be construed as permitting work that is contrary to code requirements.  In case of conflicts among references, codes, standards and this Section, the most stringent shall apply.

A. 
"Glazing Manual" published by Flat Glass Marketing Assn..

B. 
"Safety Standard for Architectural Glazing Materials (16 CFR 1201) CI and CII issued by the Consumer Product Safety Commission.

C. 
California Building Code, Chapter 16 as modified by Section 01900 - Lateral Force Provisions, and Chapter 24.

D.
ANSI Z 97.1, "Safety Glass Test Requirements".

E.
ASTM C 1036, "Standard Specification for Flat Glass".

F.
ASTM C 1048, "Standard Specification for Heat-Treated Flat Glass - Kind HS, Kind FT, Coated and Uncoated Glass",.

G.
ASTM E 774, "Test for Thermal Stress and Wet Environment".

H.
ASTM E 1172, "Standard Specification for Laminated Architectural Flat Glass".

I.
DD-G-1403.

J.
Sealed Insulating Glass Manufacturers Association (SIGMA) Recommendations.

K.
BAAQMD Regulation 8-51 - Adhesive and Sealant Products.

1.04
System Description

A.
Installation of each piece of glass shall be watertight and airtight.  Each installation shall withstand local, normal temperature changes, wind loading, impact loading (for operating sash and doors) without failure of any kind, including loss or breakage of glass, failure of sealants or gaskets to remain watertight, deterioration of glazing materials, and other defects of work.

B.
Where no thickness of glass is given in the glass schedule, it shall be determined by glass manufacturer for the wind loads specified in the California Building Code Chapter 16 as modified by Section 01900 - Lateral Force Provisions.

1.05
SUBMITTALS

A.
PRODUCT DATA:     At least 30 days prior to commencing work, furnish to Project Manager seven (7) copies of manufacturer's product data, material safety data sheets, and specifications for installations indicated, listing specific materials proposed.  Specifications shall indicate completely, recommendations for use of primers, joint preparation and sealant dimensions and shall clearly state the shelf life (from date of shipment by manufacturer to expiration date for use on a project) for the material. Submittals shall give the necessary information required to translate the batch number code into the date of manufacture and to thereby determine the latest date of usage from manufacturer's shelf life requirements.

B. 
SAMPLES:     Submit five (5) samples of each of the following.

1. 
Each glass type required, minimum size 12" x 12".

2. 
Submit samples of each type of glazing material and available colors, and accessories.

C.
CERTIFICATIONS:     Submit seven (7) copies of the following.

1.
Certification that all insulating units furnished comply with Class CBA of ASTM E774 and the performance specified.

2.
Certification that all sealants are fully compatible with the surfaces and finishes with which they are in contact.

D.
CLOSEOUT SUBMITTALS:

1.
MATERIAL SAFETY DATA:     Submit seven (7) copies of sealant and adhesive quantity use for  in accordance with requirements of BAAQMD Regulation 8-51.

1.06
QUALITY ASSURANCE

A.
REGULATORY REQUIREMENTS:    Glazing materials and installation shall comply with the requirements of Bay Area Air Quality Management District Regulation 8-51, and all other applicable local, state and federal air quality rules and regulations.

1.07 
delivery, storage and HANDLING

A. 
Package and deliver glass in manufacturer's sealed unopened containers, fully identified, and each pane clearly labeled with manufacturer's name and product designation.  

B.
Protect glass from damage and store in accordance with manufacturer's recommendations.  Keep handling to a minimum.  Protect edges of laminated and insulated glass from damage.

C. 
GLAZING SEALANTS:

1. 
Deliver sealants and related accessories to the job site in factory sealed, unopened containers bearing manufacturer's name, product designation and batch number.

2. 
Store in unopened containers. Follow manufacturer's recommendations for storage temperatures and shelf life (see "Submittals" above).

3. 
Follow manufacturer's recommendations for handling products containing toxic materials. Keep flammable material away from heat, sparks and open flame.  Use recommended solvents and cleaning agents for cleaning tools, equipment and skin.

1.08 
ENVIRONMENTAL CONDITIONS 

Perform no glazing operations when ambient temperature is at or below 40 degrees Fahrenheit.

1.09
WARRANTIES

A. 
Insulating glass units shall be warranted for a period of ten (10) years from date of acceptance of Project to be free from delamination and failure of seals and not to develop material obstruction of vision as a result of dust, moisture or film formation on internal glass surfaces.

B. 
Low-E glass shall be warranted for a period of ten (10) years from date of acceptance of Project to be free of peeling or other deterioration of the Low-E coating.

C.
Laminated glass shall be warranted for a period of ten (10) years from date of acceptance of Project to be free from delamination and discoloration.

D. 
Glazing sealants shall be warranted for a period of ten (10) years per sealant manufacturer's standard warranty of merchantable quality. Warranty shall certify that cured sealants:

1. 
Will perform as a watertight weatherseal.

2. 
Will not become brittle or crack due to weathering or normal expansion and contraction of adjacent surfaces.

3. 
Will not harden beyond a Shore A durometer of 50, nor soften below a durometer of 10.

4. 
Will not change color when used with compatible back-up materials.

5. 
Will not bleed.

PART 2    PRODUCTS

2.01
manufacturers

Glass shall be manufactured by PPG, LOF, Guardian Industries, Ford Glass, Hordis Brothers Inc., or equal.  Provide all tinted and Low-E glass from the same manufacturer for the entire project.

2.02 
MATERIALS

Glass types, thicknesses and fabricated assemblies are scheduled in the Glass Schedule included in PART 3. EXECUTION of this Section. Where no thickness is given, it shall be determined by glass manufacturer as specified in Article 1.04 System Description of this Section. Adjacent tinted and Low-E glass shall have the same light transmittance.

A. 
CLEAR ANNEALED FLOAT GLASS:    Clear float glass conforming to ASTM C 1036, Type I, Class 1, quality q3.

B. 
HEAT STRENGTHENED CLEAR FLOAT GLASS:    As specified for clear annealed float glass except heat strengthened to conform to ASTM C 1048, Kind HS.

C. 
TEMPERED CLEAR FLOAT GLASS:    As specified for clear annealed float glass except fully tempered to conform to ASTM C 1048, Kind FT.

D. 
ANNEALED TINTED FLOAT GLASS:    Glare reducing float glass conforming to ASTM C 1036, Type I, Class 2, quality q3, 1/4" thick.


1.
PPG "Solex", green color, or equal.


2.
LOF "Blue-Green ", blue-green color, or equal.


3.
PPG "Azurelite", blue color, no substitutions.


4.
PPG "Solargray", gray color, or equal.


5.
PPG "Solarbronze", bronze color, or equal.

E. 
HEAT STRENGTHENED TINTED FLOAT GLASS:    As specified for annealed tinted float glass except heat strengthened to conform to ASTM C 1048, Kind HS.

F. 
TEMPERED TINTED FLOAT GLASS:    As specified for annealed tinted float glass except fully tempered to conform to ASTM C 1048, Kind FT.

G. 
CLEAR WIRE GLASS:    1/4" thick, clear rolled glass conforming to ASTM C-1036, Type II (flat), Class I, Form 1 (wired and polished both faces), wired with welded polished wires, 1/2" x 1/2" square pattern, smooth wires vertical, manufactured by Hordis Bros., Sierracin/Transtech, or equal.

H.
ANNEALED OBSCURE GLASS:     Conforming to ASTM C 1036, Type II, Class I, Form 3, Finish 1, pattern p3 "hammered" texture glass. 

I.
TEMPERED OBSCURE GLASS:     As specified for annealed obscure glass except conforming  to ASTM C 1048, kind FT. 

J. 
OBSCURE WIRE GLASS:    As specified for Clear Wire Glass, except Form 3, Finish 1, pattern p3 "hammered" texture glass.

K.
CLEAR FIRE RATED TEMPERED SAFETY GLASS, 20 MINUTE RATED:     "Pyroswiss", no known equal, with UL or Warnock-Hersey label, manufactured by Nippon Electric Glass Co., Ltd., and distributed by Technical Glass Products, 2425 Carillon Point, Kirkland, WA 98003, Tel. 1-800-426-0279.

L.
CLEAR FIRE RATED SAFETY GLASS CERAMIC, 20 - 90 MINUTE RATED:     "Firelite Plus", no known equal, with UL or Warnock-Hersey label, manufactured by Nippon Electric Glass Co., Ltd., and distributed by Technical Glass Products, 2425 Carillon Point, Kirkland, WA 98003, Tel. 1-800-426-0279.

M. 
ANNEALED LOW-E CLEAR FLOAT GLASS:    PPG "Sungate 500(2)",  or equal, clear float glass with transparent reflective coating on inboard (No. 2) surface, conforming to ASTM C 1036, Type I, Class 2, quality q3.

N. 
TEMPERED LOW-E CLEAR FLOAT GLASS:    PPG "Sungate 500(2)  ", or equal, [clear][tinted] float glass with transparent reflective coating on inboard (No. 2) surface, tempered to conform to ASTM C 1048, Kind FT.

O. 
ANNEALED LOW-E TINTED FLOAT GLASS:    PPG "Sungate 500(2)",  or equal, clear float glass with transparent reflective coating on inboard (No. 2) surface, conforming to ASTM C 1036, Type I, Class 2, quality q3.

P. 
HEAT STRENGTHENED LOW-E TINTED FLOAT GLASS:    PPG "Sungate 500(2)",   or equal, tinted float glass with transparent reflective coating on inboard (No. 2) surface, heat strengthened to conform to ASTM C 1048, Kind HS.

Q. 
TEMPERED LOW-E TINTED FLOAT GLASS:    PPG "Sungate 500(2)  ", or equal, [clear][tinted] float glass with transparent reflective coating on inboard (No. 2) surface, tempered to conform to ASTM C 1048, Kind FT.

R.
HEAT STRENGTHENED LOW-E TINTED FLOAT GLASS:    PPG "Sungate 1000(2)",   or equal, tinted float glass with transparent reflective coating on inboard (No. 2) surface, heat strengthened to conform to ASTM C 1048, Kind HS.

S. 
TEMPERED LOW-E TINTED FLOAT GLASS:    PPG "Sungate 1000(2)", or equal, tinted float glass with transparent reflective coating on inboard (No. 2) surface, tempered to conform to ASTM C 1048, Kind FT.

T.
SPANDREL GLASS:     Tempered spandrel glass conforming with DD-G-1403, Grade B, Style II, color as shown or selected by University.

U. 
INSULATING GLASS:

1. 
MANUFACTURER AND UNIT FABRICATION:    By a member of the Sealed Insulating Glass Manufacturers Assn. (SIGMA) and fabricated in accordance with SIGMA recommendations, except where more stringent requirements are indicated.

2. 
Class: "CBA" and certified as such by the Insulating Glass Certification Council (IGCC).

3. 
CONSTRUCTION:    ASTM E 774 organic elastomeric sealed edge (no metal edges permitted) consisting of a polyisobutylene primary seal and a silicone secondary seal, with the interior air space hermetically sealed and provided with a concealed desiccant agent. Secondary seals other than silicone shall not be used.

4.
Where visible through the glass, the exposed surface of the metal spacer tube shall be painted with thermosetting, siliconized acrylic paint, or equal, color to match the color of aluminum frame at the interior of the building.

 5. 
Configuration: As per Glass Schedule.

V. 
LAMINATED GLASS:    Fabricated using heat and pressure with Monsanto, or approved equal, clear polyvinyl butyral sheet interlayer, configuration of assembly as per Glass Schedule. Laminated glass shall conform to requirements of Reference Standard 1.02B.

W. 
GLAZING MATERIALS AND ACCESSORIES:    Glazing materials and accessories shall be fully compatible with the materials and finishes with which they are in contact. Neoprene and EPDM materials shall not come in contact with silicone sealant materials. Silicone rubber spacers, setting and edge blocks and gaskets shall be either Type I (designed to prevent adhesion) or Type II (designed for adhesion) as per glazing system manufacturer's recommendations for each condition of use. 

1. 
GLAZING TAPES:    Preformed, preshimmed polyisobutylene-butyl tape, 1/2" wide x thickness to suit proper face clearance of glass, black color; "Pecora BB-50 Extru-Seal", PTI "606", Tremco Preshimmed #440, or "Polyshim" ("Polyshim" only where glass lites exceed 150 united inches), or  equal.

2. 
GLAZING SEALANTS:    One component, silicone based sealant, black color; Dow-Corning "795" or General Electric "Silpruf 2000", or equal. Sealants shall be recommended by the manufacturer for the particular condition of use.

3. 
GLAZING SEALANTS (BUTT GLAZING AND STEEL WINDOWS):    One component, silicone based sealant, black color except clear color at butt glazing; Dow-Corning "795" or "999-A", or General Electric "Gesil N 2600", "SCS 100" or "SCS 1200", or equal, as per manufacturer's recommendations for the particular condition of use.

4. 
PRIMERS (IF REQUIRED FOR SEALANTS):    Non-staining and non-etching type as recommended by sealant manufacturer.

5. 
SETTING BLOCKS:   Neoprene, EPDM or silicone rubber conforming to ASTM C 864, 80-90 Shore A durometer hardness, and which will permit permanent mounting. Blocks shall be 0.1" long for each square foot of glass area (but no less than 4") x 1/16" less than full channel width and of thickness to provide proper bite and minimum edge clearance for glass. Where length of block may become excessive, lead blocks having a length of 0.05" for each square foot of glass (4" min.) may be used. Do not use lead blocks for insulating, laminated or wire glass.

6. 
EDGE BLOCKS:    Neoprene, EPDM or silicone rubber conforming to ASTM C 864, 60-70 Shore A durometer hardness, and which will permit permanent mounting. Blocks shall be 3" minimum length x full channel width and of thickness or configuration to provide 1/8" (nom.) clearance between block and glass edge.

7. 
GLAZING SPACERS:    Neoprene, EPDM or silicone rubber conforming to ASTM C 864, 60-70 Shore A durometer hardness, size as required by glazing conditions, continuous (do not use intermittent spacers).

8. 
INSULATION (GLASS SPANDRELS):    Owens-Corning Fiberglas "CW 225-FSK", or approved equal, fiberglass, semi-rigid, friction fit board with integral aluminum foil vapor barrier, "R" value as indicated on Drawings. Include galvanized steel mounting channels as required by job conditions.

2.03
 FABRICATION

A. 
Cut glass to full fit and play, consistent with glass and glazing material manufacturers' recommendations and the requirements of the Drawings and References, Codes and Standards Article.

B. 
Follow code requirements and glass manufacturer's recommendations for minimum bite and edge and face clearances.

C. 
Cut lights to smooth straight edges, clean, free of nicks and flares; nipping not permitted. Follow glass manufacturer's directions exactly for tinted and Low-E glass. 

D. 
Where glass edges (including cut openings) are required to be exposed, grind smooth and polish.

E. 
Tempered and heat strengthened glass shall be horizontally treated only. Fabrication and treatment shall, where at all possible, be such that roller distortion lines (where they may occur) will run horizontally (parallel to sill and head) after installation.

F. 
GLASS IDENTIFICATION: 

1.
Tempered and heat strengthened glass shall bear the manufacturer's identification as to type and thickness.

2.
Glazing in fire rated doors and fire rated windows shall bear UL classification marking in accordance with UL 9.

3.
Manufacturer's and UL identifications for glazing  shall be permanently etched so as to be visible after glass has been set in place and glazed. 

4.
Glass other than tempered, heat strengthened and UL-marked glass shall not have labels.

PART 3.  EXECUTION

 3.01 
examination

A. 
Inspect surfaces to receive glazing materials and report defects which might adversely affect the glazing work. Commencing work implies acceptance of surfaces as satisfactory.

B. 
Weep systems shall be open.

C. 
Surfaces shall be free of condensation and moisture.

D. 
Steel surfaces shall be primed and dry.

3.02 
PREPARATION

A. 
Clean rebates and glazing reveals free of foreign matter, special coatings, dust, grease, projections and irregularities prior to setting glass. Solvents used for cleaning shall not etch or damage glass or metal surfaces.

B. 
Wipe glass free of dust and oil.

3.03 
INSTALLATION

A. 
Conform to recommendations of glass manufacturer where such covers points not shown on Drawings or specified herein.

B. 
Remove "loose" stops furnished with the units and reinstall as a part of the glazing operation.

C. 
Handle lites so as to prevent nicks and flares on glass edges.

D. 
Install glass exceeding 1/8" thickness on identical setting blocks permanently mounted and centered at 1/4 points. If necessary to reduce deflection of horizontal supporting member, blocks may be placed at 1/8 points or with the nearest end 6" (whichever is greater) from edge of glass unit. Ensure that blocks are equidistant from centerline of glass. Do not obstruct weep holes.

E. 
Provide permanently mounted edge blocks at head and jambs of dry-glazed lights to prevent damage to glass edges during installation and lateral shifting of glass due to thermal and seismic loads and vibrations. Follow recommendations of Flat Glass Marketing Assn. Glazing Manual.

F. 
Set glass to maintain bite, edge and face clearance stipulated by code and the glass manufacturer.
G. 
Take special precautions to protect laminated glass edges from deterioration of vinyl interlayer by moisture.

H. 
Glaze dry-glazed aluminum doors and frames as per manufacturer's directions using glazing gaskets and seals furnished with the units.

I.
Miter gaskets at corners, and install so as to prevent pulling away at corners.  Gaskets with gaps or other visible irregularities on door and window units shall be corrected by manufacturer or fabricator at no additional cost to University.

J. 
Set interior non-wired glass in fixed stops with glazing tape one face.

K. 
Wire glass installed in metal frames and stops shall be embedded in metal sash putty, and all exposed joints between the metal and the glass struck and pointed.

Delete the following paragraph as appropriate.
L. 
STEEL WINDOWS:

1. 
Clean surfaces to receive glazing materials.

2. 
Apply glazing tape against fixed stops with corners butted tightly (do not overlap). Install head and sill tape first and extend full width of opening. Tape shall be straight without dips and so placed that it will finish flush with top of stop after glass is installed.

3. 
Set glass on glazing blocks at 1/4 points (if required by size) and properly position glass in opening. Remove paper backing from tape and press glass against tape to ensure full contact.

4. 
Snap stops in place making sure that exterior glazing sealant reveal is maintained all around.

5. 
Apply glazing sealant in exterior reveal all four sides. Tool to uniform, smooth bead with 1/16" watershed surface.

Delete the following 3 paragraphs if appropriate.
M. 
Where butted glass without mullions is required, seal with silicone sealant in strict accord with sealant and glass manufacturer's directions. Set glass so that joint is plumb and glass edges are aligned to provide for a uniform joint width of 3/8" (max.). Mask edges of glass to confine sealant to joints and to avoid contact with either face. Use primers where so required. Neatly tool joints to slightly concave surface using recommended tooling agent. Remove masking from glass and clean glass surfaces completely free of any sealant material.

N. 
Set pattern glass with smooth side to exterior, and to room side of corridors.

O. 
INSULATION (SPANDREL GLASS):    Attach mounting channels for insulation to aluminum framing members in accord with glass manufacturer's recommendations and so as to maintain a minimum distance of l" between glass surface and insulation face. Cut insulation to fit tightly. Orient foil vapor barrier to the interior. Seal edges, joints, penetrations, tears and holes with compatible adhesive foil tape.

P.
Close and tightly seal all partly used sealant containers, and store protected in well-ventilated area at temperature recommended by sealant manufacturer.

 3.04
field quality control

A.
Conduct field check (test) of glazing in exterior for water leakage in accordance with AAMA 501.2.

B.
After substantial cure of exterior glazing sealants which are exposed to the weather, test for water leaks.  Flood the joint exposure with water directed from a 3/4 inch garden hose held perpendicular to the wall face, 24 inches from the joint, connected to a water system with 43 psf minimum static water pressure.  Move stream of water along joint at an approximate rate of 20 feet per minute.

C.
Test approximately 5% of total glazing system in locations which are typical of every joint condition and which can be inspected easily for leakage on opposite face.  Conduct tests in presence of the Project Manager, who will determine actual percentage of joints to be tested and the actual period of exposure to water from hose, based upon extent of observed leakage or lack thereof.

D.
Repair glazing installation at leaks or, where leakage is excessive, replace glazing sealants.

E.
Where nature of observed leakage indicates possibility of inadequate glazing joint bond strength, the Project Manager may direct that additional testing be performed at a time when joints have been fully cured, followed by natural exposure through both extreme temperatures, and returned to range of temperature in which it is feasible to conduct testing.  Repair or replace work as required for permanent elimination of leakage.

Include the following paragraph as appropriate. 

3.05
WASTE MANAGEMENT

A.
Separate float glass and place in designated containers for recycling.

B.
Separate tempered glass and place in designated containers for recycling.

C.
Separate corrugated cardboard in accordance with the approved Waste Management Plan in Section 01570 - Construction Waste Management - and place in designated containers for recycling.

D.
Place used sealant containers in designated containers for legal disposal.

3.06
CLEANING 

Initial cleaning of glass surfaces is a part of this Section. Follow glass manufacturer's directions exactly for cleaning tinted and Low-E glass. Do not use abrasive cleaners or sharp instruments. Final cleaning and periodic cleaning of glass for protection from etching due to alkaline runoff from cementitious surfaces or due to construction soil is a part of the General Subcontract and is specified as a part of Division 1.

3.07 
PROTECTION

A. 
Protect installed glass from damage due to subsequent construction operations.

B. 
Identification or caution markers shall not be applied to glass surfaces nor shall they be applied to metal surfaces in any way which would damage or stain the metal.

C. 
Replace glass broken or damaged prior to acceptance of Project.  Costs occasioned by replacement shall be borne by those causing the damage.

3.08
glass schedule 


Glass types are indicated on Drawings.

Glass Type
          Material or Assembly
lA
Annealed clear float glass, 1/4" thick.

2A
Heat strengthened clear float glass, 1/4" thick.

3A
Tempered clear float glass, 1/4" thick.

3B
Tempered clear float glass, 3/8" thick.

3C
Tempered clear float glass, l/2" thick.

3D
Tempered clear float glass, 3/4" thick.

4A
Annealed tinted float glass, 1/4" thick.

4B
Heat strengthened tinted float glass, 1/4" thick.

4C
Tempered tinted float glass, 1/4" thick.

5A
Annealed Low-E clear float glass, 1/4" thick.

5B
Tempered Low-E clear float glass, 1/4" thick.

6A
Heat strengthened Low-E tinted float glass, 1/4" thick.

6B
Tempered Low-E tinted float glass, 1/4" thick.

7A
Spandrel glass, 1/4" thick.

7B
Spandrel glass, 1/4" thick, with insulation.

8A
Annealed obscure glass, 1/4" thick.

8B
Tempered obscure glass, 1/4" thick.

9A
Clear wire glass, 1/4" thick.

9B
Obscure wire glass, 1/4" thick.

10A
Insulating glass fabricated with 1/4" thick clear annealed float glass outboard light, 1/2" air space and 1/4" thick clear annealed float glass inboard light.

10B
Insulating glass fabricated with 1/4" thick tempered clear float glass outboard light, 1/2" air space and 1/4" thick clear tempered float glass inboard light.

11A
Insulating glass fabricated with 1/4" thick tinted annealed float glass outboard light, 1/2" air space and 1/4" thick clear annealed float glass inboard light.

11B
Insulating glass fabricated with 1/4" thick tinted heat strengthened float glass outboard light, 1/2" air space and 1/4" thick clear annealed float glass inboard light.

11C
Insulating glass fabricated with 1/4" thick tempered tinted float glass outboard light, 1/2" air space and 1/4" thick clear tempered float glass inboard light.

12A
Insulating glass fabricated with 1/4" thick tinted Low-E annealed float glass outboard light, 1/2" air space and 1/4" thick clear  annealed float glass inboard light.

12B
Insulating glass fabricated with 1/4" thick tinted Low-E heat strengthened float glass outboard light, 1/2" air space and 1/4" thick clear  annealed float glass inboard light.

12C
Insulating glass fabricated with 1/4" thick tempered tinted Low-E float glass outboard light, 1/2" air space and 1/4" thick clear tempered float glass inboard light.

l3A
Laminated glass fabricated with one layer [inner][outer] of 1/4" thick heat strengthened clear float glass and one layer [inner][outer] of 1/4" thick, tempered clear float glass with 0.060" interlayer.
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