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POINT SUPPORTED STRUCTURAL GLASS WALL SYSTEMS AND CANOPIES
Guide Specifications for USA and Canada

The specifications below are offered as desirable inclusions in glass and glazing specifications but are not intended to be complete. All specifications are subject to change without notice.  An appropriate and qualified design professional must verify suitability of a particular product for use in a particular application as well as review final specifications.  
SECTION 08 44 26.19
POINT SUPPORTED STRUCTURAL GLASS
PART 1 GENERAL

1.01 SUMMARY

A. Section includes glass, glazing and connections for the Structural Glazed Glass point supported system including all labor, materials, equipment and services necessary to complete the structural wall as shown on the architectural drawings, including, but not limited to, the following:
1. Engineering and design of structural glass wall.
2. Structural steel support system (if applicable)
3. Glass and metal fabrication, packaging and delivery.
4. Erection by an installer approved by the structural design engineer.
B. Related Sections

1. Drawings, General and Supplementary Conditions of the Contract, Division 1 and the following Specification Sections, apply to this Section.
2. Section 07 90 00 – Joint Protection
3. Section 08 41 00 – Entrances and Storefronts

4. Section 08 42 00 – Entrances

5. Section 08 43 00 – Storefronts

6. Section 08 44 00 – Curtain Wall and Glazed Assemblies

7. Section 08 50 00 – Windows

8. Section 08 60 00 – Roof Windows and Skylights
9. Section 08 81 00 – Glass Glazing
1.02 REFERENCES 

(Note:  Delete all reference standards that are not actually required and add any additional standards required by the municipality and/or state where the project is located.  The Contracting Requirements or Division 1, Section 01420 – References, may establish the edition date of standards not otherwise indicated.  Division 1 may include full names and addresses of the organizations whose standards are referenced.)

A. United States

1. ANSI Z97.1 - American National Standard for Glazing Materials Used in Buildings - Safety Performance Specifications and Methods of Test.

2. ASTM C162 - Standard Terminology of Glass and Glass Products.

3. ASTM C1036 - Standard Specification for Flat Glass.

4. ASTM C1048 - Standard Specification for Heat-Treated Flat Glass -- Kind HS, Kind FT Coated and Uncoated Glass.
5. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass.
6. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Glass.
7. CPSC 16 CFR 1201 - Safety Standard for Architectural Glazing Materials.

B. Canada

1. CAN/CGSB-12.1-M - Tempered or Laminated Safety Glass.

2. CAN/CGSB-12.2-M - Flat, Clear Sheet Glass.

3. CAN/CGSB-12.3-M - Flat, Clear Float Glass.

4. CAN/CGSB-12.4-M - Flat, Heat Absorbing Glass.

5. CAN/CGSB-12.10-M - Light and Heat Reflecting Glass.

1.03 DEFINITIONS

A. Fully Tempered Glass – Glass that has been heat-treated using the horizontal (roller hearth) method and complies with:

1. USA – ASTM C1048, Type I, Class 1 (clear), Class 2 (tinted), Quality Q3, Kind FT.

2. Canada – CAN/CGSB 12.1-M, Type 2, Tempered Glass, Class B-Float Glass.

B. Performance Characteristics

1. Center-of-Glass – Performance values that take only the center portion of a glass makeup into account and not the framing members.  Customarily found in Sweets catalogs and Oldcastle BuildingEnvelope® GlasSelect® and used in 08 81 00 architectural specifications. 

2. Glass thermal and optical performance properties shall be based on data and calculations from the current LBNL WINDOW 7.4 computer program. 
1.04 SYSTEM DESCRIPTION

A. The structural glass system, as erected, shall meet or exceed the following structural and weather resistance requirements as demonstrated by engineering calculations.
B. Provide evidence of structural performance testing that the structural glazing system proposed is comparable to the tested system.
C. Design Performance: Design glazing and supports to withstand all design live load. Wind Load _________ psf (lbs/square foot) , Uplift Wind Load_________psf, and Snow Drift Loads_________psf.  (To be provided by the Architect)
D. All dead loads and thermal expansion forces for the in-service conditions with the following maximum deflections - Maximum deflection of center of glass not to exceed 1 inch. Analysis: All requirements specified herein shall be analytically and mathematically proven, except for those requirements called for to be proven exclusively by physical testing methods.  Finite element analysis of the glass, calculations and related data and their application in engineering, fabrication, shall be the responsibility of Oldcastle BuildingEnvelope®.
1.05 SUBMITTALS

A. Shop Drawings: Shop drawings shall clearly indicate materials and methods, indicate coordinating with other trades and bear signed approval of the glazing system manufacturer and the glazing system installer.  Drawings should include details of all supports and data to show provisions for vertical and horizontal expansion and deflections.
B. Structural Calculations: Prior to fabrication, submit design calculations prepared by a Licensed Engineer who is acceptable to the architect and has at least five years experience in the design of custom glazing systems. The Engineer shall seal the calculations in the State of the Project location stating that the system components and glass conform to the structural performance requirements specified.
C. Samples
1. Glass:  Four (4) 12” x 12” samples of each glass type.
2. Spider fitting assembly with glass, bolt and accessories on request.
D. Test Data: Submit test reports from an independent laboratory certifying that the glass fittings proposed for use have been tested.  The fitting test reports are to be incorporated into the Engineers’ glass calculations as a complete submittal.  The fittings tested must be similar in type of materials and design shown on the Architect’s drawings; utilizing counter sunk or non-countersunk attachments through holes in the glass.
1.06 QUALITY ASSURANCE

A. Pre-installation Conference and Inspection: After approval of submittals, but prior to beginning installation of Work of this Section, Contractor shall hold a meeting at the site attended by representatives of Owner, Architect, Contractor, structural steel fabricator and erector, sealant manufacturer and installer, and glass system installer to describe in detail the glazed canopy system to be installed and to establish agreement, coordination and responsibilities among involved trades. Review the glazing procedure and schedule including the method of delivering and handling glass and installing glazing materials.  The chemical compatibility of all glazing materials and framing sealants with each other and with like materials used in glass fabrication shall be established.  The Contractor shall prepare a detailed memo of this meeting and furnish copies to the Owner’s Representative and all involved trades.  The installation Subcontractor shall inspect the substrates to receive Work of this Section and report defective conditions to the Owner’s Representative and Contractor for correction.  Starting installation of Work of this Section indicates canopy installation Subcontractor’s approval of substrates and waiver of claim that substrates are defective as pertains to required warranty.
B. Installer Qualifications: Provide installation by an installer acceptable to the glass design engineer.  Provide a letter signed by the glass design engineer’s representative as authorization stating that the installer is acceptable and qualified to install the system.  The installer shall be responsible for supplying and erecting the complete structural glazing system, coordinating and maintaining tolerances between structure and glazing system with individual component suppliers and manufacturers, and installation of the glazing system.
C. Quality Standards: In addition to Code, provide Work of this Section so designed that glass installation conforms with ANSI Z97.1 and Federal Safety Standard 16 CFR 1201 for Category II materials.
D. Tempered safety glass products in Canada are to comply with the testing requirements of CAN/CGSB-12.1-M, Type 2, Tempered Glass.

1. Provide safety glass permanently marked with the company name or logo and CAN/CGSB 12.1-M if the product meets categories I and II, or mark as CAN/CGSB 12.1-M-1 if the product meets the requirements of Category I only.
1.07 DELIVERY, STORAGE AND HANDLING

A. Comply with manufacturer’s instruction for receiving, handling, storing and protecting glass & glazing materials.

B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.

C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.

D. Exercise exceptional care to prevent edge damage to glass, and damage/deterioration to coating on glass.

1.08 PROJECT / SITE CONDITIONS

A. Environmental Requirements: Installation of glass products at ambient air temperature below 40 degrees F (4.4 degrees C) is prohibited.

B. Field Measurements: When construction schedule permits, verify field measurements with drawing dimensions prior to fabrication of glass products.

1.09 WARRANTY

A. Manufacturer Warranty
1. Provide a ten (10) year warranty for the design integrity, weather ability and durability of the Structural Glazing System components.
B. Installer Warranty
1. Warrant the installation for a period of five years for installation and repairs or failures.  Prove written requirements for notification of installer and terms for maintaining warranty provisions in accordance with owner’s rights in Division 1 of the specifications.
C. Provide manufacturers and installer’s certificates that all work is in accord with approved shop drawings and specifications and is free from defects in materials and workmanship.
PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Manufacturer is used in this section to refer to a firm that produces primary glass or fabricated glass as defined in the referenced standards.

1. Oldcastle BuildingEnvelope®
2.02 MATERIALS

A. All glass must be fully tempered (monolithic), (laminated) (insulating) glass. Overall thickness of the facade glass is to be determined by the structural glass wall system provider in accordance with specifications and drawings. Laminated glass is to be produced using laid-in place interlayer bonded via an autoclave heat and pressure process. Minimum interlayer thickness is to be 0.060". (Poured or cast resin laminates will not be permitted.)
B. All glass must be horizontally tempered, eliminating tong marks. All edges will be ground flat with a frosted appearance unless otherwise noted. All edgework, holes and notches in the tempered glass panels will be completed before tempering and will comply with the requirements stated below:
1. ASTM C1036 - Standard Specification for Flat Glass.
2. ASTM C1048 - Standard Specification for Heat-Treated Flat Glass.

a. Tempered float glass shall comply with ASTM C1048, Type I, Class 1 (clear), Class 2 (tinted), Quality Q3, Kind FT.
3. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass.

4. CPSC 16 CFR 1201 - Safety Standard for Architectural Glazing Materials.

5. Glass strength:

a. Wind Loading
1) Vertical–1/1,000
2) Sloped–1/1,000
b. Thermal stress
1) Design factor, 2.5 (8/1,000)
c. Deflection
1) Deflection must be limited to prevent disengagement from framing members and to ensure conditions well within the criteria defined above.
C. Finishes
1. All exposed surfaces will be free of scratches and other serious blemishes.
2. Rail, channel and pan cover finishes will be (Select one of the following):
a. For extruded aluminum, an Architectural Class II clear anodic coating conforming with Aluminum Association standards.
b. An Architectural Class I color anodic coating, conforming with Aluminum Association standards. Color: black.
c. An Architectural Class I color anodic coating, conforming with Aluminum Association standards. Color: dark bronze.
d. A fluoropolymer paint coating conforming with the requirements of AAMA605.2. Color will be (Specify):
e. Stainless Steel clad using an alloy 304 finished as follows (specify one): polish or satin.
f. Brass/Bronze clad finished (samples required) as follows (specify one): polish or satin.
D. Fittings
1. Conventional patch system assemblies are for walls only. (See finishes section from this guide specification.) “Spider” type attachment fittings are for walls and canopies and are predominately manufactured from Stainless Steel Grade 316. (Select type of fittings(s) from this section.)
2. The subcontractor will demonstrate to the architect’s satisfaction that the stresses induced in the glass by these fittings are compatible with the strength of the glass and the needs of the performance section of this specification.
3. The finish of all fittings will be as called for on the architect’s drawings.
4. Attachment plates shall be designed to the architect’s specification. The design shall be shown by the subcontractor to be compatible with the performance specification in all respects.
5. Attachment plates shall provide a tolerance capability which will cope with the full range of movements shown on top right:
a. Thermal movements occurring as a result of differential coefficients of thermal expansion within the range specified. The components used within the system will noiselessly withstand all thermal movements without any buckling, distortion, cracking, failure of joint seals or undue stress on the glass or fixing assemblies.
b. Deflection of edge beams due to loading applied after the erection of the cladding to the magnitude specified.
c. Maximum side sway of the structure due to wind load occurring to the magnitude specified or seismic movement to the degree specified.
d. Deflection due to self-weight of the structural glass system.
e. Inward and outward movements due to the design wind loads specified.
6. Exterior countersunk discs, flush countersunk bolts and articulated swivel bolts will be machine finished; socket head bolt will be with hexagonal shank, stainless steel grade 316, or conventional patch system assemblies (for walls).
7. Bushings will be UV-resistant nylon.
8. Gaskets will be fully vulcanized fiber, neoprene or pre-cured silicone.
PART 3 EXECUTION

3.01 EXAMINATION

A. Examine surfaces receiving the work. Verify dimensions of in-place and subsequent construction. Follow the recommendations of GANA (Glass Association of North America) as to inspection procedures. Do not begin work until unsatisfactory conditions have been corrected. Installation of work will constitute acceptance of the related construction.
3.02 PREPARATION

A. Pre-installation review: the representatives of the glass system provider, the architectural exposed structural-steel fabricator and erector, the sealant manufacturer, the glazing installer, the architect’s representative and the owner’s representative shall review the glazing procedure and schedule, including the method of delivering and handling glass, and installing glazing materials. The chemical compatibility of all glazing materials and framing sealants with each other and with like materials used in glass fabrication will be established.
3.03 INSTALLATION

A. Install in accordance with the glass system provider’s requirements and the shop drawings.
B. Employ only experienced glaziers who have had previous experience with the materials and systems being applied. Use tools and equipment recommended by the manufacturer.
C. Plate-to-plate joints of glass are to be sealed with silicone sealant. Joint dimensions will be designed to be compatible with sealant properties and live load movement of the structure.
D. Bolt torque: torque bolts to torques specified on shop drawings using a calibrated tool. Lock torque bolts into position to prevent back-off. Reset calibrations regularly to ensure an accurate torque.
E. Clean glazing connectors receiving glazing materials of deleterious substances that might impair the work. Remove protective coatings that might fail in adhesion or interfere with the bonding of materials of deleterious substances that might impair the work. Remove protective coatings that might fail in adhesion or interfere with bond of sealants. Comply with the manufacturer’s instructions for final wiping of surfaces immediately before the application of primer and glazing sealants. Wipe metal surfaces with an appropriate cleaning agent.
F. Inspect each unit of glass immediately before installation. Glass that has significant impact damage at edges, scratches, abrasion of faces or any other evidence of damage will not be installed.
G. Sealants: prime surfaces are to receive glazing sealants where required, in accordance with the manufacturer’s recommendations, using recommended primers.
H. Locate setting blocks, if required by the drawings, at the quarter points of the sill, but no closer than 6 inches to corners of the glass. Use blocks of proper sizes to support the glass in accordance with the manufacturer’s recommendations.
I. Provide spacers to separate the glass from attachment plates.
J. Set the glass in a manner that produces the greatest possible degree of uniformity in appearance. Face all glass which has a dissimilar face with matching faces in the same direction.
K. Use masking tape or other suitable protection to limit the coverage of glazing materials on the surfaces intended for sealants.
L. Tool the exposed surfaces of glazing materials.
M. Clean excess sealant from the glass and support members immediately after the application, using solvents or cleaners recommended by the manufacturers.
3.04 CLEANING

A. Cure sealants in accordance with the manufacturer’s instructions to attain maximum durability and adhesion to glass.
B. Clean excess sealant or compound from glass and framing members immediately after application, using solvents or cleaners recommended by manufacturers.

C. Glass to be cleaned according to:

1. GANA Glass Informational Bulletin GANA 01-0300 - Proper Procedures for Cleaning Architectural Glass Products.

2. GANA Glass Information Bulletin GANA TD-02-0402 – Heat-Treated Glass Surfaces Are Different.

D. Do not use scrapers or other metal tools to clean glass.

END OF SECTION
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