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GENERAL
SUMMARY
SPEC NOTE: THIS SPECIFICATION HAS BEEN PREPARED TO ASSIST THE SPECIFIER IN PREPARING A PROJECT OR MASTER SPECIFICATION. IT FOLLOWS GUIDELINES ESTABLISHED BY CONSTRUCTION SPECIFICATIONS INSTITUTE (CSI) AND THEREFORE MAY BE USED WITH MOST MASTER SPECIFICATION SYSTEMS WITH MINOR EDITING.
SPEC NOTE: FOLLOWING IS WRITTEN AS A COMPLETE STAND-ALONE MASTER SPECIFICATION SECTION FOR PROVISION OF FIBERGLASS WINDOW WALL ON A PROJECT. IT CAN ALSO BE USED AS SUPPLEMENTARY INFORMATION FOR INCORPORATION INTO ANOTHER SPECIFICATION SECTION. SPEC NOTES WILL IDENTIFY WHICH ARTICLES OR PARAGRAPHS SHOULD BE COPIED INTO ANOTHER SPECIFICATION SECTION AS APPLICABLE.
SPEC NOTE: REFER TO CASCADIA’S WEBSITE (https://www.cascadiawindows.com/products/window-wall) FOR WINDOW WALL DETAILS AND CONTACT CASCADIA WINDOWS FOR FURTHER INFORMATION, IF REQUIRED.
SPEC NOTE: CONTACT CASCADIA TO LEARN MORE ABOUT HOW TO INTEGRATE CASCADIA’S FIBERGLASS DOORS INTO THE UNIVERSAL SERIES WINDOW WALL SYSTEM.
Section Includes: Provide fiberglass window wall including but not limited to following:
High-quality, commercial grade, thermally efficient, 4-1/2” (114 mm) fiberglass window wall, with a 2” (51 mm) aluminum exo-skelton, with an integral slab bypass, full opaque areas, and a deflection header. Overall frame depth: 6-1/2” (162 mm).
Related Sections: Following description of work is included for reference only and shall not be presumed complete:
Preparing concrete openings, building in treated wood blocking inserts and cooperating in installation of work of this Section: [Section 03 30 00, Cast-In-Place Concrete.] [Structural.] and Section 06 10 00, Rough Carpentry.
Preparing masonry openings, building in treated wood blocking inserts and cooperating in installation of work of this Section: Section 04 20 00, Masonry Units and Section 06 10 00, Rough Carpentry.
Preparing steel framed openings, building in treated wood blocking inserts and cooperating in installation of work of this Section: Section 05 41 00, Structural Metal Stud Framing System and Section 06 10 00, Rough Carpentry.
Provision of air barriers: Section 07 27 00, Air Barriers.
Provision of flashing and metal trim: Section 07 62 00, Sheet Metal Flashing and Trim.
Sealant between fiberglass framing and adjacent construction: Section 07 92 00, Joint Sealants.
Provision of fiberglass swing doors: Section 08 16 13, Fiberglass Swing Doors.
Provision of fiberglass sliding doors: Section 06 32 00, Fiberglass Glass Sliding Doors.
Provision of fiberglass sliding doors: Section 08 32 00, Sliding Glass Doors.
Provision of fiberglass windows: Section 08 54 13, Fiberglass Windows.
Provision of glazing: Section 08 80 00, Glazing.
REFERENCES
Abbreviations and Acronyms:
[bookmark: _Hlk103150818]AAMA: American Architectural Manufacturers Association; www.fgiaonline.org.
EPD: Environmental Product Declaration.
[bookmark: _Hlk89330010][bookmark: _Hlk103150834]FGIA: Fenestration & Glazing Industry Alliance; www.fgiaonline.org.
NFRC: National Fenestration Rating Council; www.nfrc.org.
Reference Standards:
AAMA 625-25	- Voluntary Specification, Performance Requirements
 	and Test Procedures for Superior Performance
 	Organic Coatings on Fiber Reinforced Thermoset
 	Profiles
AAMA 2605-22	- Voluntary Specification, Performance Requirements
 	and Test Procedures for Superior Performance
 	Organic Coatings on Aluminum Extrusions and Panels
AAMA/WDMA/CSA 101/	- North American Fenestration Standard/Specification
I.S.2/A440-17	for windows, doors, and skylights
ASTM A653-20	- Standard Specification for Steel Sheet, Zinc-	Coated	(Galvanized) or Zinc-Iron Alloy-Coated (Gavannealed) 	by the Hot-Dip Process
ASTM C920-18(24)	- Standard Specification for Elastomeric Joint Sealants
ASTM E283/E283M-19	- Standard Test Method for Determining Rate of Air
 	Leakage Through Exterior Windows, Curtain Walls,
 	and Doors Under Specified Pressure Differences
 	Across the Specimen
ASTM B117-19	- Standard Practice for Operating Salt Spray (Fog)
 	Apparatus
ASTM E283/E283M-19	- Standard Test Method for Determining Rate of Air 	Leakage Through Exterior Windows, Curtain Walls, 	and Doors Under Specified Pressure Differences 	Across the Specimen
ASTM E331-00(23)	- Standard Test Method for Water Penetration of
 	Exterior Windows, Skylights, Doors, and Curtain Walls
 	by Uniform Static Air Pressure Difference
ASTM E1105-15(23)	- Standard Test Method for Field Determination of
 	Water Penetration of Installed Exterior Windows,
 	Skylights, Doors, and Curtain Walls, by Uniform or
 	Cyclic Static Air Pressure Difference
[bookmark: _Hlk103150949]ISO 14025:2016	- Environmental labels and declarations - Type III
 	environmental declarations - Principles and procedures
ISO 14044:2006	- Environmental management - Life cycle assessment
 	- Requirements and guidelines
ISO 21930:2017	- Sustainable in buildings and civil engineering works -
 	Core rules for environmental product declarations of
 	construction products and services
SFM 12-7A-2	California Referenced Standards Code – Exterior
 	 Windows State Fire Marshall Standard
ADMINISTRATIVE REQUIREMENTS
Preinstallation Meetings: Arrange preinstallation meeting 1 week before commencing work with all parties associated with trade as designated in Contract Documents or as requested by Architect. Presided over by Contractor [Construction Manager], include Architect who may attend, Subcontractor performing work of this trade, Owner’s representative, testing company's representative and consultants of applicable discipline. Review Contract Documents for work included under this trade and determine complete understanding of requirements and responsibilities relative to work included, storage and handling of materials, materials to be used, installation of materials, sequence and quality control, Project staffing, restrictions on areas of work and other matters affecting construction, to permit compliance with intent of work of this Section.
SUBMITTALS
Product Data:
[bookmark: _Hlk103150977]EPDs: 
Type III EPD utilizing the 2023 Product Category Rules.
Meet the ISO 14044, ISO 2930 and ISO 14025 standards.
Third-party reviewed and verified.
Shop Drawings:
Submit Shop Drawings of fiberglass window wall, components and accessories in accordance with Division 01.
Indicate window wall locations, frame types and sizes. Include details showing window wall profiles (head, jamb, sill, coupler and mullions), interface with adjacent wall assemblies, including air/vapor barrier continuity. Indicate frame finish color, glazing types and any accessories. Clearly indicate materials used for every component on Shop Drawings.
Submit Shop Drawings showing where anchors and shims are placed, type of anchors, shim thicknesses, widths, number of fasteners and edge clearances for fasteners.
Coordinate with Structural Drawings for deflection criteria.
SPEC NOTE: Paragraphs C.1.a - C.1.c are based on specific AAMA/WDMA/CSA 101 test sizes. In addition to tests referenced herein, Cascadia Windows has numerous AAMA/WDMA/CSA 101 laboratory test results based on various test sizes for their various product types. Contact Cascadia Windows for further information, if required.
Test and Evaluation Reports:
Air Tightness (Laboratory Testing):
Air infiltration and exfiltration rates at a static air pressure differential of 1.6 psf (75 Pa) when tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440 and ASTM E283/E283M not more than: 
Fixed Window wall (interior or exterior glazed): 0.00 cfm/sq ft (0.00 L/s•m2).
Outward opening awning-type windows: 0.00 cfm/sq ft (0.01 L/s•m2).
Outward opening casement-type windows: 0.01 cfm/sq ft (0.06 L/s•m2).
Water Penetration Resistance (Laboratory Testing):
There is no water infiltration at a static air pressure differential as follows when tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440 and ASTM E331.
Water penetration resistance test pressure: 15 psf (720 Pa).
Structural Requirements:
Performance Grade (PG) and Class of windows are tested to AAMA/WDMA/CSA 101/I.S.2/A440:
For fixed windows, CW-95, or higher.
For operable window (awning or casement), CW-45 or higher.
SPEC NOTE: U-Values below are based on NFRC certified values using following insulated glazed unit make-ups, with warm edge spacer(s) and 1/2” (13 mm) airspace(s) with argon fill: Double Glazed: 1/4” (6 mm) with Cardinal’s “LoĒ 3-366®” on surface #2 - 1/4’ (6 mm) clear. Triple Glazed: 1/4” (6 mm) clear with Cardinal’s “LoĒ 3-366®” on surface #2 - 1/4’ (6 mm) clear - 1/4” (6 mm) with Cardinal’s “LoĒ -180™” on surface #5. Contact Cascadia Windows & Doors for data on additional glass options.
Thermal Requirements – Vision Areas:
Ensure Thermal Transmittance U-Value is certified in accordance with NFRC.
Overall U-values, utilizing a 1” (25 mm) nominal double glazed insulated glass unit, incorporating 1 soft coat metallic Low ‘E’ coating:
Fixed window wall: 0.24 (BTU/ hr*ft2*°F)/1.36 (W/m2*k).
Awning: 0.24 (BTU/ hr*ft2*°F)/1.36 (W/m2*k).
Casement: 0.24 (BTU/ hr*ft2*°F)/1.36 (W/m2*k).
Overall U-values, utilizing a 1-3/4” (44 mm) nominal triple glazed insulated glass unit, incorporating 2 soft coat metallic Low ‘E’ coatings:
Fixed window wall: 0.14 (BTU/hr*ft2*°F)/0.79(W/m2*k).
Awning: 0.17 (BTU/hr*ft2*°F)/0.97(W/m2*k).
Casement: 0.17 (BTU/hr*ft2*°F)/0.97(W/m2*k).
Ensure Solar Heat Gain Co-efficient (SHGC) certified in accordance with NFRC.
Overall SHGC, utilizing a 25 mm (1”) nominal double glazed insulated glass unit, incorporating 1 soft coat metallic Low ‘E’ coating:
Fixed windows (interior or exterior glazed): 0.23
Awning: 0.16
Casement: 0.16
Overall SHGC, utilizing a 44 mm (1-3/4”) nominal triple glazed insulated glass unit, incorporating 2 soft coat metallic Low ‘E’ coatings
Fixed window wall: 0.20
Awning: 0.14
Casement: 0.14
Ensure Visible Transmittance (VT) is certified in accordance with NFRC.
Overall VT, utilizing a 25 mm (1”) nominal double glazed insulated glass unit, incorporating 1 soft coat metallic Low ‘E’ coating:
Fixed window wall: 0.52
Awning: 0.35
Casement: 0.35
Overall VT, utilizing a 44 mm (1-3/4”) nominal triple glazed insulated glass unit, incorporating 2 soft coat metallic Low ‘E’ coatings
Fixed window wall: 0.45
Awning: 0.30
Casement: 0.30
Ensure Condensation Resistance (CR) is certified in accordance with NFRC.
Overall CR, utilizing a 25 mm (1”) nominal double glazed insulated glass unit, incorporating 1 soft coat metallic Low ‘E’ coating:
Fixed window wall: 63
Awning: 62
Casement: 63
Overall CR, utilizing a 44 mm (1-3/4”) nominal triple glazed insulated glass unit, incorporating 2 soft coat metallic Low ‘E’ coatings
Fixed window wall: 77
Awning: 77
Casement: 77
Thermal Requirements – Opaque Areas:
Ensure opaque area energy modelling are determined in general conformance with the BC Reference Procedure for Simulating Spandrel U-Factors (published by The Fenestration Association of BC).  
Bypass U-Value: 0.12 (R-Value: 8.1)
Full Opaque Area: U-Value: 0.06 (R-Value: R16.2).
Wildfire Resistance:
Provide successful indicative test report for window product line, when tested in general conformance with SFM 12-7A-2.
Provide window wall frame types and components that conform to the recommended types within the FireSmart Canada Builder’s Checklist, which includes fiberglass and metal.  Vinyl/PVC materials are not acceptable.
CLOSEOUT SUBMITTALS
Operational and Maintenance Data: Provide data for maintenance and cleaning in accordance with instructions under General Conditions.
QUALITY ASSURANCE
[bookmark: _Hlk99455622]Insulating Glass Unit Fabricators: Ensure insulating glass unit fabricators have membership and certification in the FGIA. Ensure FGIA members participate in the certification program and successfully pass a Compliance Audit within the last 6 months.
Installers: Provide work of this Section executed by competent installers with minimum 5 years’ experience in the application of Products, systems and assemblies specified and with approval and training of the Product manufacturers.
DELIVERY, STORAGE AND HANDLING
Delivery and Acceptance Requirements: Transport materials to site storage in a manner to prevent in-transit damage. These measures include, but are not limited to, crating, polyethylene wrapping system, etc.
Storage and Handling Requirements:
Store in a dry, protected area on site, in original undamaged containers with manufacturer's labels and seals intact.
Handle Products with care in accordance with manufacturer’s published recommendations.
Remove damaged or unsatisfactory materials from site and replace with new materials to satisfaction of Architect at no cost to Owner.
Comply with unpacking procedures as recommended by window wall manufacturer.
WARRANTY
Manufacturer Warranty:
Provide manufacturer’s standard express limited warranty on windnow wall frame components for a period of 20 years for workmanship and materials.
Provide manufacturer’s standard express limited warranty on integral hardware for a period of 10 years for workmanship and materials.
Provide manufacturer’s standard express warranty for insulated glass units to cover premature hermetic seal failure (condensation between lites at normal service temperatures) appearing within a period of 10 years from Date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Manufacturer List for Window Wall: Products of following manufacturers are permitted subject to conformance to requirements of Drawings, Schedules and Specifications:
Cascadia Windows Ltd.; www.cascadiawindows.com 
Substitution Limitations: This Specification is based on “Universal Series® Window Wall”.
Manufacturer List for Glass: Products of following manufacturers are permitted subject to conformance to requirements of Drawings, Schedules and Specifications:
Cardinal Glass Industries; www.cardinalcorp.com 
Guardian Industries; www.guardian.com 
Approved alternative.
MATERIALS
Wildfire Resistant Window Wall:
SPEC NOTE: Select one of the two wildfire resistant (WFR) product levels below (WFR–Standard or WFR–Plus) and delete the other section.  These two product variants differ only by the fiberglass resin used – the standard resin for the standard offering, and a fire-retardant resin for the “Plus” offering.  Both product variants possess successful indicative testing to SFM 12-7A-2.
Provide “Wildfire Resistant – Standard” variant of fiberglass window wall product line, which is to include standard polyester fiberglass resin.  Fabricate all window types to include all components and accessories as tested in successful indicative test to SFM 12-7A-2. Glazing shall include a minimum of two 6mm thick panes, with the interior pane to be tempered.  Exterior pane tempered where required to meet other performance or safety criteria.  This minimum glazing criteria shall take precedence to other glazing specifications if this criterion is more stringent. Insect screen mesh shall be aluminum.
Provide “Wildfire Resistant – Plus” variant of fiberglass window wall product line, which is to include fire-retardant fiberglass resin.  Fabricate all window types to include all components and accessories as tested in successful indicative test to SFM 12-7A-2.  Glazing shall include a minimum of two 6mm thick panes, with the interior pane to be tempered.  Exterior pane tempered where required to meet other performance or safety criteria.  This minimum glazing criteria shall take precedence to other glazing specifications if this criterion is more stringent. Insect screen mesh shall be aluminum
Performance/Design Criteria:
Components and cladding design wind pressure (DP) for the Project of: use ASD (Allowable Strength Design) calculation method for design of mullions, reinforcing and other spanning members.
Design fiberglass according to AAMA/WDMA/CSA 101/I.S.2/A440.
Design aluminum according to AAMA/WDMA/CSA 101/I.S.2/A440.
Design glass according to AAMA/WDMA/CSA 101/I.S.2/A440.
Design glazing and spanning window wall frame members, including any required reinforcing, in accordance with AAMA/WDMA/CSA 101/I.S.2/A440. Ensure there is no deflection in excess of L/175 of the span of any framing member.
Allow for deflection of building structure. Ensure no structural loads are imposed on window assemblies. In lieu of other specific requirements, minimum requirements are as specified by structural engineer.
Frame and Sash Profiles: Manufactured from Pultruded Fiberglass. 
Fiberglass pultrusions are manufactured using clamp-action equipment. No surface texture from rollers is permitted.
Glass content average for pultruded profiles: 55% or more.
Exo-skeleton: Manufactured from Extruded Aluminum.
Aluminum exo-skeleton extruded from 6063 alloy, T6 tempered with aluminum thickness of 0.063”.
Backpan (for full opaque areas only): Manufactured from Galvanize Steel & Mineral Wool
Galvanized steel: 20-gauge, Grade 33, hot-dip zinc coated sheet metal back pan, tested in accordance with ASTM A653.
4” (102 mm) of Rxul Rockboard 40 mineral wool.
Bypass:
Aluminum bypass components extruded from 6063, T6 temper with a minimum thickness of 0.063”.
2-1/2” (64mm) of Roxul Rockboard 40 Reinforced Foil Facing mineral wool at the slab edge.
Fasteners:
300 series stainless steel, 400 series stainless steel, or Leland Industries DT2000 coated of sufficient size and quantity to perform their intended function.
Fastener Corrosion Resistance: 2000 hours minimum, when tested in accordance with ASTM B117.
Glazing Tape: Black, closed cell copolymer, polyethylene foam coated with an acrylic adhesive.
Internal Frame Sealant: Non-sag type, 1 component, pre-pigmented, neutral cure elastomeric silicone sealant conforming to ASTM C920, Type S, Grade NS, Class 25, Use NT, G and A. Supply “DOWSIL™ 1199 Silicone Glazing Sealant” by The Dow Chemical Company.
Exterior Sealant: Non-sag type, 1 component medium-modulus, pre-pigmented, elastomeric silicone sealant conforming to ASTM C920, Type S, Grade NS, Class 50, Use NT, G, M, A and O. Supply “DOWSIL™ 795 Silicone Building Sealant” by The Dow Chemical Company.
Insulated Glazing Units: Insulated glazing unit certified by FGIA. Ensure glass thickness is not less than 4 mm. Ensure insulated glass units are 90% argon filled or air filled if capillary tubes are required and utilize soft coat metallic Low ‘E’ coating(s). Edge construction consists of a primary seal of polyisobutylene; a tubular low conductivity warm edge spacer-bar, filled with desiccant; and a secondary seal of neutral cure silicone.
Available glazing option
Double glazing with an overall thickness of 1” (25 mm).
Double glazing with an overall thickness of 1-1/4” (32 mm).
Double glazing with an overall thickness of 1-3/4” (44 mm).
Glazing Stops:
Provide manufacturer pultruded fiberglass glazing stops for 1” (25 mm) and 1-3/4” (44 mm) nominal insulated glass units, and aluminum glazing stops for 1-1/4” (32 mm) nominal insulated glass units, louvres, spandrel glass, and aluminum composite metal panels.  
Lock-in, screw-less type.
No polyvinyl chloride materials are permitted for glazing stop or related accessories.	
Fabrication:
Fabricate framing from fiberglass pultrusions and aluminum extrusions of size and shape shown on Shop Drawings.  
Ensure framing joints are accurately machined, assembled and sealed to provide neat weather-tight connections.
Provide interior heel bead at interior glazed units as required for rain screen system.
Ensure glazing pockets are vented, pressure equalized and drained to exterior. 
Ensure manufactured factory sealed insulating glass units are in accordance with FGIA’s “IGMAC Certification Program Manual”.
Finishes:
Fiberglass:
2-component waterborne polyurethane, meeting requirements of AAMA 625 (for fiber reinforced thermoset profiles), permitted Product: “Hydro Tuff Urethane” by BlueRiver Coatings; www.bluerivercoatings.com.
Interior Frame Finish: To be selected by Architect from manufacturer’s standard color range.
Exterior Frame Finish: To be selected by Architect from manufacturer’s standard color range.
Aluminum:
2-component waterborne polyurethane, meeting requirements of AAMA 2605 (for aluminum extrusions and panels), permitted Product: “Hydro Tuff Urethane” by BlueRiver Coatings; www.bluerivercoatings.com.
Exterior Frame Finish: To be selected by Consultant from manufacturer’s standard colour range.
ACCESSORIES
Hardware: Hardware supplied by a single manufacturer:
Permitted Manufacturer: Roto Fasco Canada, Inc.; www.rotonorthamerica.com.
Casement and Awning Windows: “Roto Sil Level 6” corrosion resistant finish on hinge components and stainless steel multi-point lock bar, stainless steel locking keepers and stainless steel rotary crack operator with folding handle.
Hardware Finish: Color to be selected from supplier’s standard range.
SPEC NOTE: Select any of following optional items that may be applicable to your Project and delete remaining. Please contact Cascadia for further information with respect to any available options noted below.
Optional Items:
Bypass:
Spandrel glass on the exterior / 2-1/2” (64 mm) of mineral wool on the slab edge
Aluminum composite metal panel on the exterior / 2-1/2” (64 mm) of mineral wool on the slab edge
In-slab ducts:
Spandrel glass on the exterior / 2-1/2” (64 mm) of mineral wool on the slab edge (less at duct opening).
Aluminum composite metal panel on the exterior / 2-1/2” (64 mm) of mineral wool on the slab edge (less at duct opening).
Custom (I.e. Raised Metal Panel) – Please contact Cascadia for further information about a custom opaque option.
Full opaque areas:
Spandrel glass on the exterior / galvanized panel on the interior.
Aluminum composite metal panel on the exterior / galvanized panel on the interior.
Mineral wool
Standard:4” (102 mm) thick. U-Value: 0.06 (R-Value: R16.2).
Premium: 5” (127mm) thick. U-Value: 0.05 (R-Value: R19.1).
Aluminum skin over galvanized panel on the interior.
Custom (I.e. Raised Metal Panel) – Please contact Cascadia for further information about a custom opaque option.
Juliet Guardrail; https://www.cascadiawindows.com/files/file/64b2c244100e5/2307-v3-juliet-balcony-data-sheet.pdf 
Custom Color Frame Finish. Virtually any color can be matched or very closely matched.
Grilles (also known as architectural louvres).
Climb deterrent.
Sill angle beauty cap.
Esthetic insulated glazing unit options. Muntin bars, Simulated Divided Lites, bird friendly glass options, various Low ‘E’ coatings, etc.
EXECUTION
EXAMINATION
Verification of Conditions: Verify actual site dimensions and location of adjacent materials prior to commencing work. Notify Architect in writing of any conditions which would be detrimental to the installation.
Evaluation and Assessment: Commencement of work implies acceptance of previously completed work.
INSTALLATION
Assemble and install window units according to manufacturer’s instructions and approved Shop Drawings.
Set window wall framing in its correct location, level, square and plumb and at proper elevations and alignment with other work.
Erection Tolerances: Maintain required clearance to allow for movement and thermal expansion and contraction.
Sealant: Seal joints at interior and exterior joints between fiberglass window wall framing and adjacent work of others in accordance with window manufacturer’s recommendations. 
SITE QUALITY CONTROL
Site Tests and Inspections:
No water infiltration at a cyclic static air pressure difference at 15 psf (720 Pa) when tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440 and ASTM E1105.
Air tightness field test to Fixed for fixed window and A3 for operable windows when tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440.
Non-Conforming Work: Replace damaged work which cannot be satisfactorily repaired, restored or cleaned, to satisfaction of Architect at no cost to Owner.
ADJUSTING
Adjust operable windows to operate smoothly and fit tightly when closed and locked.
Adjust hardware to operate smoothly with proper tension and gasket engagement. Lubricate as required and per window manufacturer’s recommendations.
CLEANING
It is responsibility of Contractor to provide final cleaning.
PROTECTION
Isolate and protect window wall surfaces from contact with contaminating substances (concrete, mortar, plaster and other building materials) resulting from construction operations until acceptance by Contractor.
END OF SECTION

Cascadia Windows & Doors
