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SPEC NOTE: This Section includes glass block unit masonry, plain and decorative designs and joints. Mortar and grout, reinforcing and accessories are specified in related sections. Exterior block panels may be a maximum of 6.1 m high or 7.6 m high, but must not exceed 13.4 m2of unsupported wall area. (This assumes 100 mm thick block and is based on a wind load resistance of 1 kPa with a minimum safety factor of 2.7). Interior glass block panels must not exceed 23.2 m2of unsupported wall area, nor be more than 6.1 m high or 7.6 m high in any dimension. Refer to Part 3 of the NBC for use of glass unit masonry in fire separations.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM A123/A123M-[2012], Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
.2 ASTM A153/A153M-[09], Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware.
.3 ASTM D1187/D1187M-[97(2011)e1], Standard Specification for Asphalt-Base Emulsions for Use as Protective Coatings for Metal.
.4 ASTM D1227-[13 ], Standard Specification for Emulsified Asphalt Used as a Protective Coating for Roofing.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 CSA Group
.1 CAN/CSA-A179-[04(R2009)], Mortar and Grout for Unit Masonry.
.2 CAN/CSA-A371-[04(R2009)], Masonry Construction for Buildings.
.3 CAN/CSA-A3000-[08], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.4 National Research Council Canada (NRC)
.1 National Building Code of Canada [2015](NBC).
.5 National Fire Protection Association (NFPA)
.1 NFPA 80-[13], Standard for Fire Doors and Other Opening Protectives.
.6 South Coast Air Quality Management District (SCAQMD)
.1 SCAQMD Rule 1168-[05], Adhesive and Sealant Applications.
.7 Underwriters Laboratories of Canada (ULC)
.1 CAN4-S106-[M80(R1985)], Standard Method For Fire Test of Window and Glass Block Assemblies.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [glass unit masonry]and include product characteristics, performance criteria, physical size, finish and limitations.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.3 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.4 QUALITY ASSURANCE
.1 Test Reports: submit certified test reports [including sand gradation tests in accordance with CAN/CSA-A179]showing compliance with specified performance characteristics and physical properties, and in accordance with [Section 04 05 00- Common Work Results for Masonry].
SPEC NOTE: Describe certificates intended to document affirmations by the Contractor or other entities that the work is in accordance with the Contract Documents.
.2 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
.3 Mock-ups:
.1 Construct mock-ups in accordance with Section [01 45 00- Quality Control]and requirements of Section [04 05 00- Common Work Results for Masonry].
.1 Construct mock-up panel of [interior] [exterior]glass wall construction [1200 x 1800]mm.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [in dry location] [indoors] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [glass unit masonry]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [crates,] [padding,] [packaging materials] [pallets,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
1.6 SITE CONDITIONS
SPEC NOTE: Specify the ambient conditions under which the work must be performed in order for the work results to provide the specified quality. Conditions can include factors such as temperature, humidity, lighting, or conditions of completion of related work or substrates.
.1 Ambient Conditions: assemble and erect components when temperature is above [4]degrees C.
.2 Field Measurements:
.1 Make field measurements necessary to ensure proper fit of all members.
1.7 REGULATORY REQUIREMENTS
.1 Conform to [applicable]code for fire rated installations.
Part 2 Products
2.1 SYSTEM DESCRIPTION
.1 Glass block panels not to be designed to support structural loads.
.2 Provide for expansion and movement at jambs and heads of panels. Do not bridge expansion spaces with mortar.
.3 Design and install glass block projects by whole units since cutting glass block is not recommended.
SPEC NOTE: If more than one type of glass unit is specified, classify according to type and list general appearance and performance characteristics of each type under separate paragraph headings. Ensure schedules or drawings clearly indicate locations for each type.
2.2 MANUFACTURED UNITS
SPEC NOTE: Thick-faced blocks are an extra-heavy hollow glass block in which the glass faces are thicker than normal. This provides some vandal and bullet resistance over normal hollow glass block.
.1 Hollow glass block: [thick-faced] [standard] [corner blocks] [end blocks], [with joint key for mortar bond].
.1 Pattern and design: [transparent] [transparent solar reflective] [thermally bonded metal oxide coating on  [both outer faces] [one outer face]].
.2 Outer surfaces: [smooth] [diamond shaped] [stippled] [fluted].
.3 Inner surfaces: [pyramid-textured] [broad cross-ribbed] [multi-directional wavy] [smooth] [narrow cross-ribbed].
.4 Colour: [clear] [tinted] [bronze] [grey]glass.
.5 Edge coating colour: manufacturer's standard [translucent polyvinyl-butyral based] [white-coloured, latex based] [coloured edge coating factory applied to match mortar colour]edge coating.
.6 Nominal sizes:
.1 Square units: [_____].[ [_____] mm thick]
.2 Rectangular units: [_____].[ [_____] mm x [_____] mm thick]
.3 Corner units: manufacturer's standard sizes designed to join straight units of same height.
.4 End units: manufacturer's standard sizes designed to join straight units of same height.
SPEC NOTE: Available from one manufacturer are glass blocks with a white fibrous glass sheet inserted between the two block halves during manufacture, effectively creating a double cavity block. These inserts are designed to temper glare, brightness, light transmission and solar heat gain.
.7 [Inserts: white fibrous glass].
.8 Unit halves heat-fused.
.9 Partial vacuum unit cores.
.10 Insulation value: Thermal Conductance value of [_____]
SPEC NOTE: Visible light transmittance on standard, clear hollow glass block ranges from 72% to 84%. Coloured blocks with thicker glass faces (i.e. thick-faced blocks and some fire rated blocks) and blocks with patterns especially designed for reduced light transmission, range from 45% to 63%. Solar reflective coatings further reduce light transmission to the 5% to 20% range.
.11 Visible light transmittance: minimum [_____]
SPEC NOTE: Shading coefficient varies substantially. Range for standard, clear hollow block is 0.41 to 0.65, but can be as low as 0.12 for some types of block.
.12 Shading coefficient: [_____]
SPEC NOTE: Compressive strength ranges, depending on the manufacturers and shape of the block.
.13 Compressive strength: [2.8] kPa to [7.4]kPa.
SPEC NOTE: Most standard 100 mm thick, hollow glass block will provide a sound transmission class (STC) of 37 or better.
.14 Sound Transmission Class: [37]STC.
.15 Impact Strength: [_____]
.2 Solid glass block: [end blocks] [standard] [corner blocks], [with joint key for mortar bond].
.1 Pattern and design:
.1 [Transparent] [Transparent solar reflective] [thermally bonded metal oxide coating on  [one outer face] [both outer faces]].
.2 Surfaces: [smooth].
.3 Colour: [textured] [clear] [grey tint] [bronze tint]glass.
.4 Edge coating colour: manufacturer's standard [translucent polyvinyl-butyral based] [white-coloured, latex based] [coloured edge coating, factory applied, to match mortar colour]edge coating.
.2 Nominal sizes:
.1 Square units: [194]mm square x [76]mm thick.
.2 Rectangular units: [_____][_____]
.3 Corner units: manufacturer's standard sizes designed to join straight units of same height.
.4 End units: manufacturer's standard sizes designed to join straight units of same height.
SPEC NOTE: Visible light transmittance on coloured and thicker glass blocks range from 45% to 75%. Solar reflective coatings further reduce light transmission to the 5% to 20% range.
.3 Visible light transmittance: minimum [_____]
SPEC NOTE: Solid block has a compression strength of approximately 550 kPa.
.4 Compressive strength: [550]kPa.
2.3 COMPONENTS
.1 Fire rated separations.
.1 Glass Units: in accordance with CAN4-S106, and as specified. [146] [197]mm square x [98]mm thick and rectangular [_____][_____]
.2 Mortar: one part Portland cement, ½ part hydrated lime and sand equal to [2 1/4-3]times the amount of cementitious material by volume.
.3 Joint Reinforcement: as specified.
.4 Expansion Strips: [mineral wool] [glass fibre] [polyethylene].
2.4 ACCESSORIES
.1 Mortar: as specified in Section [04 05 12-  Masonry Mortar and Grout].
SPEC NOTE: Co-ordinate width of expansion strips with construction details surrounding glass unit panels.
.2 Expansion strips: [100]mm wide x [10]mm thick, continuous semi-rigid [mineral wool] [white flexible polyethylene material] [glass fibre], in accordance with recommendations of glass unit manufacturer.
.3 Panel anchors: [10]mm thick x [44]mm wide x [610]mm long steel strips, punched with three rows of elongated holes, pattern staggered, hot-dip galvanized after fabrication to ASTM A123/A123M.
.4 Panel reinforcing: two parallel [3.8 mm thick] [9 gauge]wire [50] [40]mm on centre, with electrically butt welded cross-wired spaced at regular intervals, and hot-dip galvanized after fabrication to ASTM A123/A123M.
SPEC NOTE: Specify sealant for interior joints of exterior walls subject to high interior humidity, i.e. hospitals and swimming pools, and for joints separating glass unit masonry from dissimilar materials. Co-ordinate with drawing details.
SPEC NOTE: Polyurethane sealants offer a greater colour selection than silicones. Co-ordinate sealant type and colour with sealant specified elsewhere, as required.
SPEC NOTE: Specify movement class 25 for pointing sealant and movement class 50 for joints between glass units and dissimilar materials where joint movement up to 50% of joint width is anticipated. Consult with manufacturers for sealant properties where greater joint movement is expected and edit accordingly.
SPEC NOTE: Sealants may contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of sealants with reduced levels of VOCs will reduce these emissions thereby helping to improve the environment and reduce possible adverse health effects.
SPEC NOTE: Insert appropriate text from Section 07 92 00- Joint Sealants.
.5 Sealant: non-staining, waterproof mastic, [silicone], [urethane], apply sealant 24 hours after glass unit masonry installation.
.6 Sealant backing: [polyethylene foam] [neoprene] [fibrous class]or equal as approved by sealant manufacturer [_____]
.7 Bond breaker: [_____]
.8 Sealant primer: non-staining type recommended by sealant manufacturer.
.9 Fasteners: steel, 6 mm minimum diameter, galvanized to ASTM A153/A153M, and as follows:
.1 To metal: self-drilling, self-tapping screws.
.2 To concrete and masonry: self-drilling, compression type insert, or self-tapping type screws for pre-drilled holes.
.3 To wood: wood screws.
.10 Spacers: plastic, concealed type, allowing pointing mortar and placing reinforcing and panel anchors without obstruction, of size to provide horizontal and vertical joint width indicated, capable of supporting glass units until mortar set, incorporated into structural design of glass unit masonry.
2.5 SOURCE QUALITY CONTROL
.1 Ensure glass block, components and materials are from single manufacturer.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for glass unit masonry installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Examine openings to receive glass unit masonry. Verify correct size, location, squared and plumb and readiness to receive work of this Section.
.1 Inform [DCC Representative] [Departmental Representative] [Consultant]of unacceptable conditions immediately upon discovery.
.2 Proceed with installation only after [unacceptable conditions have been remedied] [and after receipt of written approval from  [DCC Representative] [Departmental Representative] [Consultant]].
.3 Beginning of installation means acceptance of conditions.
3.2 PREPARATION
.1 Ensure structure or substrate is adequate to support glass block.
SPEC NOTE: Specify preparatory work required prior to installation/application/erection of primary products.
.2 Surface Preparation: prepare surface in accordance with manufacturer's written recommendations and co-ordinate with Section [01 71 00- Examination and Preparation].
.3 Clean glass units of foreign substances.
.4 Establish and protect lines, levels, and coursing.
.5 Protect elements surrounding work of this Section from damage and disfiguration.
3.3 INSTALLATION
.1 Erect glass units and accessories in accordance with manufacturer's instructions.
.2 Install perimeter metal [channels] [anchors].
SPEC NOTE: Delete panel anchors if perimeter of glass unit panels recessed into structural channels or chases. Specify panel anchor spacing at jambs and head not greater than glass units. Minimum embedment of panel anchors is 300 mm.
.3 Secure panel anchors to jambs [mullions]and head, with two fasteners per anchor at horizontal reinforced mortar joints, [_____]at vertical steel reinforcing [at locations indicated]. Bend across expansion joints and extend at least 300 mm over joint reinforcement.
.4 Install glass unit spacers to manufacturer's recommendations.
.5 Set glass units with full bond mortar joints. Furrowing not permitted. Remove excess mortar.
.6 Do not install glass unit when ambient temperature is below [4]degrees C. Maintain ambient temperature above [4]degrees C for 48 hours after installation.
.7 Place units to maintain uniform joint width of [6]mm.
.8 Install unit masonry to avoid contact of glass units with metal accessories or frames.
SPEC NOTE: Glass unit masonry is non-load bearing with three sides of a panel unbonded to allow for isolation from adjacent construction. The following paragraph describes requirements for isolating the panel. Expansion strips and sealants must be installed at the head and jamb of panels exceeding 2.5 m2in area. Movement within panels is controlled with panel reinforcing.
.9 Isolate panel from adjacent construction on sides and top with expansion strips [concealed within perimeter trim]. Keep expansion joint voids clear of mortar.
.10 Shore assembly until mortar will maintain panel in position without movement.
.11 Joint reinforcement:
.1 Install reinforcement in accordance with National Building Code of Canada (NBC) and Section [04 05 19- Masonry Anchorage and Reinforcing], and as follows.
.2 Install horizontal reinforcement:
.1 Above first course.
.2 Below top course.
.3 [At spacing indicated.] [To glass unit manufacturer's recommendations but not less than 406 mm centres] [As specified for glass units in rated fire separations].
.4 Lap joints [150]mm.
.3 Provide horizontal joint reinforcement at first course above and below openings within glass unit panel.
SPEC NOTE: Verify that details show reinforcement securing free standing ends and tops of panels. Consult with glass unit manufacturers for reinforcement of free standing panel ends or tops.
.4 Reinforce free standing ends or free standing top of glass unit panels [as indicated].
.5 Install reinforcement continuously from end to end of panels without bridging expansion joints. Lap minimum [150]mm.
.6 Embed reinforcement between two layer application of mortar bed.
.12 Rated fire separations:
SPEC NOTE: Some provincial building codes require compliance with National Fire Protection Association NFPA 80. Check codes to determine if NFPA compliance required. NFPA 80 imposes varying requirements for different glass unit sizes and perimeter construction types. Edit the following, based on NFPA 80, and coordinate with drawing details.
.1 Install glass units and accessories to [NFPA 80] [ULC]requirements, and as specified.
.2 Install joint reinforcement as to [ULC] [NFPA 80]requirements.
.3 Fill cavity at sides of and above glass unit panels with [polyethylene material] [fibrous glass] [mineral wool].
3.4 CONSTRUCTION
.1 Mortar Placement:
.1 Place pointing mortar in accordance with Section [04 05 12- Masonry Mortar and Grout].
.2 Set glass with full bond mortar joints. Furrowing not permitted. Remove excess mortar.
.3 Place units to maintain uniform joint width of [6]mm.
.2 Jointing:
.1 Tool joints to concave profile, exposing shoulders of glass units.
.2 Rake out mortar joints to depth equal to joint width and not less than 13 mm, to receive pointing mortar.
.3 Rake out mortar joints to half of joint width but not less than 5 mm depth, to receive joint sealant.
.3 Application of pointing mortar.
SPEC NOTE: Install in accordance with Section 04 05 12- Masonry Mortar and Grout. Delete if not applicable.
.1 Neatly tool surface to a concave profile. Expose shoulders of glass units.
.2 Remove excess mortar while it is still plastic using a clean, wet sponge or a scrub brush with stiff bristles.
.3 Vacuum clean mortar joints.
.4 Application of Sealant:
.1 Install sealant in accordance with Section [07 92 00- Joint Sealants].
.2 Apply sealant 24 hours after glass unit masonry installation.
.3 Form surfaces of sealant smooth, free from ridges, wrinkles, sags, air pockets, embedded impurities. Tool surface to a slight concave profile. Edges of joints to expose shoulders of glass units.
.4 Remove excess sealant.
3.5 TOLERANCES
.1 Tolerance for glass block unit construction in accordance with Section [04 05 00- Common Work Results for Masonry], supplemented as follows.
SPEC NOTE: Use following paragraphs to describe erection tolerances.
.1 Variation from specified joint width: plus [2]mm and minimum 0 mm.
.2 Maximum variation from plane of unit to adjacent unit: 1 mm.
.3 Maximum variation from flat plane: 3 mm in 3 m, non-cumulative.
3.6 FIELD QUALITY CONTROL
.1 Site Tests, Inspection: in accordance with Section [04 05 00- Common Work Results for Masonry]supplemented as follows:
.1 Test in accordance with ASTM E336 for:
.1 Sound Transmission.
.2 Manufacturer's Field Services: in accordance with Section [04 05 00- Common Work Results for Masonry].
3.7 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
SPEC NOTE: Specify final actions required to prepare installed products to perform properly.
.2 Remove mortar particles using clean wet sponge or cloth. Rinse sponge or cloth frequently in clean water to remove abrasive particles that could scratch glass surfaces. Allow any remaining film on block to dry to a powder.
.3 Remove excess caulking materials with commercial solvents such as [naptha] [mineral spirits] [xylene]and follow with normal wash and rinse. Do not damage caulking by overgenerous application of strong solvents. Comply with solvent manufacturers' printed data for toxicity and flammability warnings.
.4 When glass block panels are completely installed and are not exposed to direct sunlight, final cleaning may be carried out. Start at top of panel and wash with generous amounts of clean water. Dry all water from glass block surface. Change cloth frequently to eliminate dried mortar particles that could scratch glass surface. Use clean, dry, soft cloth to remove the dry powder from glass surfaces.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.8 PROTECTION
.1 Brace and protect glass block unit construction in accordance with Section [04 05 00- Common Work Results for Masonry].
.2 Make good damage to adjacent materials caused by glass block installation.
3.9 SCHEDULES
.1 Hollow glass block [Type [_____] ]: [locate as indicated].
.2 Solid glass block [Type [_____] ]: [locate as indicated].
END OF SECTION

