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Section 04 23 00

2019-06-05
Glass Unit Masonry

	Revise Green Building requirements if the Province has determined that the work of this Contract is not to attain a sustainable rating system certification.


Glass Unit Masonry is a product that has minor LEED implications other than in Section 01 74 19, Waste Management and Disposal. 

For LEED projects sealants specified should comply with South Coast Air Quality Management District (SCAQMD), California State  Rule 1168-05, Adhesives and Sealants Applications.
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Green Building Notes:
If the project is not designated to use a sustainable rating system it is still be prudent to leave in relevant green building requirements as part of an effort towards sustainability.

Review and incorporate requirements from the following documents into the project:

Section 1.0 “Sustainability” and “Appendix G – Green Building Standards” of the “Technical Design Requirements for Alberta Infrastructure Facilities”

http://www.infrastructure.alberta.ca/doctype486/TechDesignRequirements.pdf 
Installation of glass unit masonry is similar to that of other types of masonry.  Prevent structural deflections from transferring loads to glass unit masonry as it cannot support superimposed loads.  Allow sufficient clearance for thermal expansion of glass unit masonry and adjacent materials.

Sizes of structural members supporting glass unit panels should be determined by engineering analysis to avoid excessive or harmful deflection.  Pittsburgh Corning Corporation recommends maximum deflection of such members not exceed L/600.

In addition to area limitations imposed by code, Pittsburgh Corning Corporation limits areas for exterior panels to 13.38 m2 for their 98 mm thick units and to 7.9 m2 for their 79 mm thick units.  Height is limited to 6.10 m (3.05 m for 79 mm thick units secured with panel anchors) and width is limited to 7.26 m.  Areas may be increased under certain conditions.  Consult manufacturers' literature.

Manufacturers such as Pittsburgh Corning and Westerwald publish installation details and specifications.

Design glass unit masonry in conformance with CSA S304, Design of Masonry Structures, except use reinforcement specified in this Section.

Reflective coatings on glass may be stained or etched by substances released by mortar, concrete or masonry, or iron bearing materials.  In such cases, use a compatible sealant over mortar and keep glass units well back (at least 100 mm) of drip edges.

Alberta building regulations permit a limited quantity of glass unit masonry in fire separations having a fire resistance rating.  Such installations must conform to NFPA 80, Standard for Fire Doors and Windows.  This standard includes, but is not limited to, specific requirements for glass units, mortar ingredients, jambs, lintels, reinforcing, and the manner in which perimeter of glass unit masonry is restrained.  Verify labelled glass units of type selected are available from at least 2 manufacturers and that labelling is acceptable to authority having jurisdiction.  Sills are required to be of concrete construction.

Because glass unit masonry is a single wythe installation, where it is used in exterior walls, adherence to the specifications for mortar is critical for ensuring successful performance.  The mortar proportions are as recommended by Pittsburg Corning.

MANUFACTURERS

Glass unit masonry manufacturers whose products may be available in Alberta are:

.1
Nippon Electric Glass Co. Ltd., JAPAN

.2
Pittsburgh Corning Corporation, UNITED STATES

.3
Saint Gobain, FRANCE

.4
Westerwald AG, WEST GERMANY

.5
Weck AG, WEST GERMANY

.6
Iperfan, ITALY

UNIT TYPES

Some glass units may be classified into types manufactured by more than one manufacturer, as follows:

.1
Clear glass, smooth outer and inner surfaces.

.2
Clear glass, smooth outer surfaces, wavy inner surfaces.

.3
Clear glass, smooth outer surfaces, narrow vertical flutes or ribs on one inner surface, narrow horizontal flutes or ribs in perpendicular orientation on opposite inner surface.

.4
Clear glass, smooth outer surfaces, wide, rounded, vertical flutes on one inner surface, wide rounded horizontal flutes in perpendicular orientation on opposite inner surface.

.5
Clear glass, smooth outer surfaces, multiple pyramidal pattern on inner faces.

These classifications group apparent similarities of glass units which in reality may be somewhat different in appearance, light transmission and diffusion properties.

END OF DATA SHEETS

1.
General

1.1
RELATED SECTIONS

.1
[LEED Submittal Forms
Section 01 32 16].

.2
[LEED Requirements
Section 01 35 18].

.3
[Environmental Procedures
Section 01 35 20].

.4
Waste Management and Disposal

Section 01 74 19.

.5
Concrete Testing and Inspection
Section 03 05 05.

.6
Lintel Construction over Glass Unit Masonry
Section [             ].

.7
Sill Construction Under Glass Unit Masonry
Section [             ].

.8
Jamb Construction Adjacent to Glass Unit Masonry
Section [             ].

1.2
REFERENCE DOCUMENTS
SPEC NOTE: Latest versions of the following standards to be used
.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM A123/A123M-17
	Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.

	.2
	ASTM A153/A153M-16a
	Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

	.3
	ASTM A641/A641M-09a (2014)
	Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.

	.4
	ASTM C207-06 (2011)
	Standard Specification for Hydrated Lime for Masonry Purposes.


.2
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org


.3
Canadian General Standards Board (CGSB):

	.1
	CAN/CGSB-19.13-M87
	Sealing Compound, One Component, Elastomeric, Chemical Curing.


.4
Canadian Standards Association (CSA):

	.1
	CAN/CSA A179-14
	Mortar and Grout for Unit Masonry

	.2
	CAN/CSA A3000-13
	Cementitious Materials Compendium.


.5
National Fire Protection Associations (NFPA):

	.1
	NFPA 80-16
	Standard for Fire Doors and Other Opening Protectives.


.6
South Coast Air Quality Management District (SCAQMD), California State (SCAQMD):
	.1
	SCAQMD Rule 1168-17
	Adhesives and Sealants Applications.


1.3
SUBMITTALS

.1
Product Data:

.1
Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.

.2
Submit [two] [          ] copies of WHMIS MSDS   Material Safety Data Sheets in accordance with Section 01 33 00 - Submittal Procedures. Indicate VOC's:

.1
For sealants.

.2
Samples:

.1
Submit samples in accordance with Section 01 33 00 Submittal Procedures.

.2
Provide duplicate samples of each type of glass unit specified, and related accessories.  Obtain approval from the Province before ordering.

SPEC NOTE:  Delete the following if project is not attaining LEED certification.

.3
Sustainable Design Submittals:

.1
LEED Submittals:

.1
EQ Credit 4.1: Submit product data and MSDS for sealants, verifying VOC levels and compliance for SCAQMD Rule 1168.

1.4
Maintenance material submittals

.1
Extra Stock Materials:

.1
Supply [                    ] [one percent] of each type of glass unit.

.2
Supply in original cartons, using cushioning materials between units.  Attach label identifying:

.1
Project Name.

.2
Description of Contents:  name of manufacturer, tradename of product, generic description of contents.

1.5
quality assurance

.1
Mock-ups:

SPEC NOTE:  Specify mock‑up for important projects or where a substantial amount of glass unit masonry is required.
.1
Provide mock‑up of [interior][and][exterior] glass unit panel of [     x      ] m size, showing joint reinforcement, joints, panel anchors, expansion strips, [pointing] [sealant,] and jamb, sill and head conditions.

.2
Mock‑up approved by the Province shall establish minimum standard for work of this Section.

.2
Testing:

.1
Refer to Section 03 05 05 – Testing of Concrete and Reinforcement for testing procedures related to mortar.

1.6
DELIVERY, storage, AND handling

.1
Deliver and store glass units in unopened, original packaging with manufacturer's labelling intact.

.2
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 - Management and Disposal.

1.7
site conditions

.1
Maintain materials and ambient air temperatures to minimum 5° C prior to, during, and for 48 hours after installation of work.
2.
Products

2.1
HOLLOW GLASS UNITS

SPEC NOTE:  Obtain approval of Alberta Infrastructure, Procurement Section prior to specifying glass units having characteristics unique to one manufacturer.  Verify availability and descriptions.

SPEC NOTE:  If more than one type of glass unit specified, classify according to type and list general, appearance, and performance characteristics of each type under separate article headings.  Ensure schedules or drawings clearly indicate locations for each type.

.1
General Characteristics:

.1
Size: [   ]mm x [   ]mm x [   ]mm.

.2
Standard [and special corner] [and] [end] units.

.3
Unit halves heat‑fused.

.4
Partial vacuum unit cores.

.5
Keyed joint edges with factory‑applied edge coating.

.2
Appearance Characteristics:

.1
Colour:  [clear] [bronze] [grey] [tint].

.2
Outer surfaces:  smooth.

.3
Inner Surfaces:  [smooth] [multi‑directional wavy] [pyramid‑textured] [broad cross‑ribbed] [narrow cross‑ribbed] [                           ].

.4
Edge Coating Colour:  [standard white] [selected from manufacturer's standard range].

.5
[Reflective coating on surface No. [1] [and No. 4]].

Note:  Surface No. 1 is exterior for exterior panels, public side in corridors, general office side versus private office side [           ].

.3
Performance Characteristics:

.1
Visible light transmittance:  minimum [    ] percent.

.2
Shading Coefficient:  [        ].

.3
Compressive Strength:  2.8 to 4.1 MPa.

2.2
SOLID GLASS UNITS

.1
Nominal Size:  [194 mm x 194 mm x 76 mm thick][        ].

.2
Colour:  [clear][bronze tint][grey tint] glass.

.3
Surfaces:  [smooth] [       ].

.4
Compressive Strength:  2.8 to 4.1 MPa.

.5
Visible Light transmittance:  [        ] per cent.

.6
Shading Coefficient:  [         ].

2.3
PRODUCTS FOR RATED FIRE SEPARATIONS

.1
Products shall be in accordance with NFPA 80 and as specified.

.2
Glass Units:  [146] [197] mm square x 98 mm thick, packaging bearing label of testing authority acceptable to authority having jurisdiction.

.3
Mortar:  one part portland cement, one part hydrated lime and four parts sand by volume.

.4
Joint Reinforcement:  as specified.

.5
Expansion Strips:  glass fibre or mineral wool.

2.4
MORTAR

.1
Cement: Normal Portland cement to CAN/CSA A3000, [white][grey], fresh, dry, and lump free.

.2
Lime: Special hydrated, to ASTM C207, Type S..

.3
Aggregate:  fine granular material composed of hard strong, durable mineral particles which are free of injurious amounts of saline, alkaline, organic, or other deleterrous substances.  Damp, loose aggregate with not less than 95 percent passing a 1.25 mm ISO sieve.

SPEC NOTE:  Edit following two items as applicable.

.1
For coloured mortar, provide sand of colour required, in combination with other mortar materials, to produce mortar colour indicated.

.2
For glass units with solar reflective coatings on exterior of units, provide aggregate essentially free of iron compounds.

.4
Water:  Potable, free of substances that may adversely affect mortar and glass units.

.5
Do not use accelerators or antifreeze admixtures.

SPEC NOTE:  Specify pointing mortar if coloured mortar joints are required.

.6
Pointing Mortar:  premixed, to requirements of this Section, colour [         ], all aggregate passing 1.18 mm sieve.

SPEC NOTE:  Specify waterproofing admixture for exterior walls.

.7
Waterproofing Admixture:  integral, stearate type.

2.5
MORTAR MIXING AND PROPORTIONING

.1
Mechanically mix to CSA A179, except as otherwise specified.

.2
Shovel count not permitted.

.3
Mortar proportioning by volume, except for fire-rated walls:  1 part cement, 1/2 part lime, 3 3/4 to 4 1/2 parts sand.

.4
Add waterproofing admixture in strict conformance with manufacturer's recommendations.

.5
Mix mortar in mechanical batch mixer to produce stiff, workable consistency, drier than for ordinary masonry.

.6
Do not retemper mortar after initial set.

2.6
JOINT REINFORCEMENT

.1
Joint Reinforcement:  ladder type, steel wire to ASTM A641/A641M, galvanized to ASTM A153/A153M, Class B2 coating, and as follows:

SPEC NOTE:  Coordinate rod spacing with thickness of glass units and depth of pointing mortar and sealant, as applicable.

.1
Longitudinal rods:  3.76 mm diameter, spaced [50][41] mm apart.

.2
Cross rods: 1.8 mm diameter, spaced [200][   ] mm o.c.

2.7
ACCESSORIES

.1
Expansion Strips:  [100][   ] mm wide x 10 mm thick, continuous semi-rigid [glass fibre] [mineral wool] or [white][black] flexible plastic foam, in accordance with recommendations of glass unit manufacturer.

SPEC NOTE:  Coordinate width of expansion strips with construction details surrounding glass unit panels.

.2
Panel Anchors:  0.9 mm thick x 44 mm wide steel strips, punched with three rows of elongated holes, pattern staggered, hot‑dip galvanized after fabrication to ASTM A123/A123M.
.3
Asphalt Emulsion:  Water‑based asphalt emulsion.

.4
Sealant Backing:  Round closed cell foam, extruded [polyethylene][urethane][neoprene], Shore A hardness 20, tensile strength 140‑200 kPa, 130‑150% of joint width, compatible with sealant and primer, non‑adhering to sealant.

.5
Bond Breaker:  Pressure sensitive polyethylene tape, non‑adhering to sealant.

SPEC NOTE:  Specify sealant for interior joints of exterior walls subject to high interior humidity, eg. hospitals and swimming pools, and for joints separating glass unit masonry from dissimilar materials.  Coordinate with drawing details.  

SPEC NOTE:  Polyurethane sealants offer a greater colour selection than silicones.  Coordinate sealant type and colour with sealant specified elsewhere for this project, 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: Delete LEED requirement for compliance with SCAQMD Rule 1168 is project is not attaining LEED certification

.6
Sealant:  [VOC content to comply with SCAQMD Rule 1168,] silicone or polyurethane base, one component, to CAN/CGSB‑19.13, non‑sag, movement class [25][and][50], Class A, low temperature, suitable for use on substrate indicated, colour [                 ] [selected by the Province from manufacturer's standard range].

SPEC NOTE: Delete LEED requirement for compliance with SCAQMD Rule 1168 is project is not attaining LEED certification.

.7
Sealant Primer:  [VOC content to comply with SCAQMD Rule 1168,] Non-staining type recommended by sealant manufacturer.

.8
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.

.9
Spacers:  Plastic, concealed type, allowing pointing mortar 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.

SPEC NOTE:  Delete the following if the project is not attaining LEED certification or otherwise deemed unnecessary. It is prudent to use low VOC products in most circumstances.

2.8
CLEANING COMPOUNDS

.1
Use low VOC products [in compliance with SCAQMD Rule 1168] [___].

3.
Execution

3.1
EXAMINATION

.1 
Examine openings to receive glass unit masonry.  Verify correct size, location and readiness to receive work of this Section.

.2
Beginning of installation means acceptance of conditions.

3.2
PREPARATION

.1
Establish and protect lines, levels, and coursing.

.2
Protect elements surrounding work of this Section from damage and disfiguration.

3.3
INSTALLATION, GENERAL

.1
Apply minimum 3 mm thick coat of asphalt emulsion to sill [surface] under units, and allow to dry before placing mortar.

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 610 mm o.c. for 98 mm thick glass units and 406 mm o.c. for 79 mm thick glass units

.2
Secure panel anchors to jambs [mullions] and head, with two fasteners per anchor, at horizontal reinforced mortar joints, [and] at vertical steel reinforcing [and] [at locations indicated].  Bend across expansion joints and extend at least 300 mm over joint reinforcement.

.3
Isolate glass unit panels from adjacent construction at sides and top with continuous expansion strips.  Keep expansion joint voids free of mortar.

.4
Place units in [stack][running][    ] bond pattern.

SPEC NOTE:  Coordinate bond pattern with requirement for vertical reinforcement and with availability of unit sizes required at corners and panel perimeters.

.5
Install glass unit spacers to manufacturer's recommendations.

.6
Set glass units with full bed mortar joints.  Furrowing not permitted. Remove excess mortar.

.7
Place units to maintain uniform joint width of [6][  ] mm.

.8
Use rubber or wood mallets to tap glass units into position; do not allow units to contact metal accessories or frames.

.9
Shore assembly until mortar will maintain panel in position without movement.

3.4
INSTALLATION IN RATED FIRE SEPARATIONS

SPEC NOTE:  Alberta Building Code requires compliance with National Fire Protection Association NFPA 80.  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, and as specified.

.2
Install joint reinforcement [every horizontal row of glass units] [the first and each fourth horizontal row] [except between the top two rows].

.3
Fill cavity at sides of and above glass unit panels with fibrous glass or mineral wool.

3.5
JOINTS

SPEC NOTE:  Edit the following as applicable.

.1
Tool joints to concave profile, exposing shoulders of glass units.

OR
.1
Rake out mortar joints to depth equal to joint width and not less than 13 mm, to receive pointing mortar.

OR
.1
Rake out mortar joints to half of joint width but not less than 5 mm depth, to receive joint sealant.

3.6
INSTALLATION OF JOINT REINFORCEMENT

.1
Install horizontal reinforcement:

.1
Above first course.

.2
Below top course.

.3
[At spacing indicated.]

.4
[To glass unit manufacturer's recommendations but not less than 610 mm centres for 98 mm thick units and 406 mm centres for 79 mm thick units.]

.5
[As specified for glass units in rated fire separations.]

.2
Provide horizontal joint reinforcement at first course above and below openings within glass unit panel.

SPEC NOTE:  Verify that details show reinforcement securing freestanding ends and tops of panels.  Consult with glass unit manufacturers for reinforcing of freestanding panel ends or tops.

.3
Reinforce freestanding ends or freestanding top of glass unit panels [as detailed].

.4
Install reinforcement continuously from end to end of panels.  Do not bridge expansion joints.  Lap minimum 150 mm.

.5
Embed reinforcement between two layer application of mortar bed.

3.7
APPLICATION OF POINTING MORTAR

SPEC NOTE:  Delete if not applicable.

.1
Fill mortar joints and voids with pointing mortar. Apply in layers; fully compact each layer and allow to become thumbprint hard before applying next layer.

.2
Neatly tool surface to a concave profile.  Expose shoulders of glass units.

3.8
APPLICATION OF SEALANT

.1
Prepare surfaces as recommended by sealant manufacturer.

.2
Install sealant backing to achieve correct joint depth.

.3
Mask adjacent surfaces to avoid staining with primer.

.4
Prime sides of joints to manufacturer's directions immediately prior to caulking.

.5
Apply sealant full depth of joint at perimeter of glass unit panels [and at mortar joints] [as indicated].

.6
Form surface 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.

3.9
TOLERANCES

.1
Variation from specified joint width:  plus [2][  ] mm and minus 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.

3.10
CLEANING

.1
Remove surplus mortar from faces of glass units when joints are being struck or tooled.

.2
Remove mortar while still plastic, using clean, wet sponge or stiff bristled household scrub brush.

.3
Do not use harsh cleaners, acids, abrasives or alkaline materials.  Do not use steel wool or wire brush.

.4
Exercise special care to avoid marring oxide coating of reflective glass units.

.5
Immediately after sealant application, clean adjacent surfaces and leave work neat and clean.  Remove excess sealant and droppings, using recommended cleaners not harmful to glass coatings, as work progresses.  Remove masking tape after tooling joints.

END OF SECTION
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