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Glued Laminated Structural Units

	Refer to “Green Building Notes” page for additional guidance for projects following a sustainable rating system.

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

LEED Specific Documents (if required):

LEED Project Delivery Process Manual 

http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Manual.pdf 

LEED Project Delivery Process Manual – Appendices

http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Appendices.pdf 

All documents can be found on Infrastructure’s Technical Resource Centre, Guidelines and Standards page:   http://www.infrastructure.alberta.ca/992.htm   
1.
General

1.1
Summary


.1
Framing system using structural glued laminated timber includes the following:



.1
Beams



.2
Headers



.3
Joists



.4
Rimboards



.5
Studs



.6 
Roof decking

1.2
RELATED Work Specified in Other SECTIONS

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

.2
Submittal Procedures
Section 01 33 00.

.3
[LEED Requirements
Section 01 35 18.]

.4
[Environmental Procedures
Section 01 35 20.]

.5
[Waste Management and Disposal
Section 01 74 19.]

.6
Custom Steel Fabrications:
Section 05 50 00.

.7
Rough Carpentry:
Section 06 10 00.

.8
Interior Painting and Finishing Schedule:
Section [09 91 --.]
.9
Exterior Painting and Finishing Schedule:
Section [09 91 --.]
1.3
REFERENCE DOCUMENTS

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.

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

	.1
	ASTM A36/A36M-14
	Standard Specification for Carbon Structural Steel

	.2
	ASTM A47/A47M-99
(2014)
	Standard Specification for Ferritic Malleable Iron Castings

	.3
	ASTM A307-14e1
	Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60,000 PSI Tensile Strength

	.4
	ASTM A653/A653M-15e1
	Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process


.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‑1.40‑97
	Anticorrosive Structural Steel Alkyd Primer


.4
Canadian Standards Association (CSA):

	.1
	CSA B111‑1974
(R2003)
	Wire Nails, Spikes and Staples

	.2
	CSA G40.20-13 /G40.21-13
	General Requirements for Rolled or Welded Structural Quality Steel / Structural Quality Steel

	.3
	CAN/CSA‑G164‑M92
(R2003)
	Hot Dip Galvanizing of Irregularly Shaped Articles

	.4
	CAN/CSA‑O80 Series‑15
	Wood Preservation

	.5
	CSA O86-14
	Engineering Design in Wood

	.6
	CSA O112 Series‑M1977(R2006)
	CSA Standards for Wood Adhesives

	.7
	CSA O141-05 (R2014)
	Softwood Lumber

	.8
	CAN/CSA O122‑16
	Structural Glued‑Laminated Timber

	.9
	CSA O177‑06 (R2015)
	Qualification Code for Manufacturers of Structural Glued‑Laminated Timber

	.10
	CSA S16‑14
	Design of Steel Structures

	.11
	CSA W47.1‑09 (R2014)
	Certification of Companies for Fusion Welding of Steel

	.12
	CAN/CSA‑Z809-16
	Sustainable Forest Management


.5
FSC Forest Stewardship Council:

	.1
	FSC-STD-01-001 V5-2 (2015)
	FSC Principle and Criteria for Forest Stewardship

	.2
	FSC-STD-60-002 V1-0 (2009)
	Structure and Content of National Forest Stewardship Standards 

	.3
	FSC Certified Bodies


.6
National Lumber Grading Authority (NLGA):

	.1
	NLGA‑14
	Standard Grading Rules for Canadian Lumber


.7
SCAQMD South Coast Air Quality Management District, California State (SCAQMD:

	.1
	SCAQMD Rule 1113-16
	Architectural Coatings

	.2
	SCAQMD Rule 1168-05
	Adhesives and Sealants Applications


.8
Truss Plate Institute of Canada (TPIC):

	.1
	TPIC-14
	Truss Design Procedures and Specifications for Light Metal Plate Connected Wood Trusses (Limit States Design)


1.4
DESIGN CRITERIA

.1
Contractor shall be responsible for design of connections not indicated on drawings but necessary for completion of the Work.  Design connections in accordance with:

.1
CSA O86 - Engineering Design in Wood
.2
CSA S16 - Design of Steel Structures

.2
All exposed connections to be with concealed knife plates and bolts and/or timber rivets unless otherwise pre-approved by Engineer.

1.5
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] [XX] copies of WHMIS MSDS Material Safety Data Sheets in accordance with Section 01 33 00  Submittal Procedures. Indicate VOC's for:

.1
Finishes

.2
Adhesives

.2
Shop Drawings:  

.1
Submit erection drawings in accordance with CSA S16.

.2
Indicate stress grade, service grade, appearance grades, connection details, shop applied finishes, shop and erection details, including cuts, holes, fastenings, camber and connection hardware.
.3
Each erection and shop drawing shall bear the stamp and signature of a qualified Professional Engineer registered in the Province of Alberta.

.3
Certificates:

.1
Submit manufacturer’s certification by CSA in accordance with CSA O177.

.2
Submit manufacturer’s material certificates for preservative-treated wood products indicating type of preservative used and net amount of preservative retained.
.4
Moisture and Humidity Control Plan: Plan to identify methods of control of moisture within the wood during construction. Plan is to be developed to follow the supplier’s recommendations for mitigation of cracks, checks and defects in the finished project. Provide relative humidity gauges and portable humidifiers or other equipment necessary as required to adhere to the Plan.

SPEC NOTE:  For LEED projects include LEED Submittals.

.5
Sustainable Design Submittals:

.1
LEED Submittals: Co-ordinate submittals requirements in accordance with Section01 35 18 - LEED Requirements.

.2
Submit MSDS sheets or official manufacturer literature stating adhesives contain no urea-formaldehyde.
SPEC NOTE: Include below sentence for LEED projects seeking credit MRc7.

.3
Submit certificates by Forestry Stewardship Council Chain of Custody for wood materials in compliance with LEED Credit MR 7.

1.6
quality assurance

.1
Regulatory Agency Approvals:

.1
Material shall comply with applicable requirements of the Alberta Building Code.

.2
Lumber shall be graded and stamped by an agency certified by Canadian Lumber Standards Administrative Board.

.3
Plywood shall be graded and stamped in accordance with applicable CSA standards.

.4
Panel products shall be marked with a recognized, visible grade stamp.

.2
Qualifications:

.1
Manufacturer:

.1
Manufacturer shall be certified by CSA in accordance with CSA O177, Qualification Code for Manufacturers of Structural Glued-Laminated Timber.

.2
Fabricator:

.1
Steel fabricator performing welding of steel connections shall be certified in accordance with CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures.

1.7
DELIVERY, STORAGE, AND HANDLING

.1
Delivery and Acceptance Requirements:

.1
Wrap [quality] [and] [commercial] appearance grade members with an opaque, moisture resistant wrapping prior to leaving plant. 

.2
Use padded, non-marring slings for handling members.

.3
Protect corners with wood blocking.

.2
Storage and Handling Requirements:

.1
Store members supported off the ground and [separated with strapping, to allow air to circulate around all faces of members] [in accordance with manufacturer’s recommendations in clean, dry, well-ventilated area].  

.2
Maintain protection of members until permanent weather protection is installed, then completely remove protective wrappings.

.3
Waste Management and Disposal:

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

2.
Products

2.1
Description

Consider including a list of manufacturers that are within the required distances of the project site and obtain materials and products which are extracted, harvested, recovered and processed within 800 km or 2400 km of final manufacturing site, depending on the method of transportation.  Refer to Materials and Resources Credit 5 Regional Materials.

.1
Sustainability Characteristics:

.1
Provide materials that have been extracted, harvested, recovered and processed within minimum distances required to the final point of manufacture.  Provide materials from a manufacturing facility within minimum distance required from Project site and delivered to Project site by acceptable transportation method.  

.2
Refer to Section 01 35 18 LEED Requirements, Materials and Resources Credits: 

.1
Credit 5 - Regional Materials


2.2
MATERIALS

SPEC NOTE:  Douglas Fir is typically from B.C..  Spruce and lodgepole pine are from Alberta , typically.

SPEC NOTE:  For LEED projects seeking MR credit 7 use wood materials that are certified by the Forestry Stewardship Council (FSC).

Consider including a list of manufacturers that are within the required distances of the project site and obtain materials and products which are extracted, harvested, recovered and processed within 800 km or 2400 km of final manufacturing site, depending on the method of transportation.  Refer to Materials and Resources Credit 5 Regional materials. 20% or 30% extracted and manufactured regionally.

.1
Laminating Stock:  Lumber: unless specified otherwise, [Spruce Lodgepole Pine-Jack Pine] [Douglas Fir-Larch],  S4S, moisture content 19% (S‑dry) or less in accordance with following standards:

.1
CAN/CSA‑O141.

.2
NLGA Standard Grading Rules for Canadian Lumber.

Consider including a list of manufacturers that are within the required distances of the project site and obtain materials and products which are extracted, harvested, recovered and processed within 800 km or 2400 km of final manufacturing site, depending on the method of transportation.  Refer to Materials and Resources Credit 5 Regional materials. 20% or 30% extracted and manufactured regionally.

.3
Materials and Resources Credit 5 - Regional Materials: [20% & 30%]  Extracted, harvested, recovered and processed regionally.

SPEC NOTE:  For LEED projects pursuing MR credit 7, only wood materials that are certified by the Forestry Stewardship Council (FSC) will be recognized in the calculations.

.3
Material and Resources Credit MR - 7 Certified Wood, co-ordinate with Section 01 35 18 - LEED Requirements. Forestry Stewardship Council (FSC) certified.

.2
Laminating Glue:

SPEC NOTE:  Adhesives may contain volatile organic compounds (VOCs). Refer to the Environmental Choice guideline ECP‑44 or acceptable standards for products that provide reduced environmental impacts.

.1
To CSA O112.7.
.2
Grade of service required in accordance with CAN/CSA O122.

SPEC NOTE:  Use the paragraph below for LEED projects pursuing EQ credit 4.4, engineered or composite wood materials for interior building spaces containing no urea-formaldehyde in resins.

.3
Indoor Environmental Quality Credit EQ - 4.4 Low - Emitting Materials: Composite Wood and Agrifibre Products.

.3
Sealer for glued‑laminated members: penetrating type, clear, non‑yellowing liquid.

SPEC NOTE:  Use the paragraphs below for LEED projects. Surface coatings used in interior spaces of the building must have a VOC limit in compliance with the State of California South Coast Air Management Rule 1168.

SPEC NOTE:  For LEED projects paints and surface coatings used within the interior envelope of the building must be in compliance with LEED EQ Credit 4.2.

.1
Comply with LEED Indoor Environment Quality credit EQ c4.2 Paints and Coatings.  Refer to Section 01 35 18 – LEED Requirements.

.2
Comply with SCAQMD Rule 1113- Architectural Coatings.

.3
Maximum allowable VOC limit [350] [XXX] g/L.

.4
Steel for Connections:  to CSA-G40.20/G40.21, Grade [300W] [350G].

SPEC NOTE:  Grade designation includes yield strength expressed in MPa and steel type. Types commonly used are type W-Weldable Steel and type G-General Construction Steel.  Refer to CAN/CSA-G40.20/G40.21 for other yield strengths and types.

.5
Fastenings:

.1
Split Ring Connections: hot rolled carbon steel, SAE 1010
.2
Shear Plate Connectors: pressed steel, hot-rolled carbon steel, SAE 1010 or malleable iron to ASTM A47M, grade 350.

.3
Bolts: to ASTM A307.

.4
Glue-laminated Rivets: [hot dip galvanized] to CSA G40.21.

.5
Lag Screws:

.6
Drift pins:

.7
Nails and spikes:

.8
Wood screws:

SPEC NOTE:  For LEED projects comply with VOC’s for surface coatings used in interior spaces of the building to State of California South Coast Air Management Rule 1168 and LEED EQ Credit 4.2.

.6
Shop Primer for Steel Connections:  to CAN/CGSB‑1.40.

.1
Comply with LEED Indoor Environment Quality credit EQ c4.2 Paints and Coatings.  Refer to Section 01 35 18 – LEED Requirements.

.2
Comply with SCAQMD Rule 1113- Architectural Coatings.

.3
Maximum allowable VOC limit [350] [XXX] g/L.

SPEC NOTE:  For LEED projects comply with VOC’s for surface coatings used in interior spaces of the building to State of California South Coast Air Management Rule 1168 and LEED EQ Credit 4.2

.7
Galvanizing for Steel Connections:  hot dip galvanizing to CAN/CSA G164.

.1
Comply with LEED Indoor Environment Quality credit EQ c4.2 Paints and Coatings.  Refer to Section 01 35 18 – LEED Requirements.

.2
Comply with SCAQMD Rule 1113- Architectural Coatings.

.3
Maximum allowable VOC limit [350] [XXX] g/L.

SPEC NOTE:  Specify shop primer or galvanizing for steel connections.  Specify galvanizing for exterior, humid or corrosive interior environments, and where extended period of exposure after erection is anticipated.  If both types of finish are required, ensure drawings or schedules indicate locations.

SPEC NOTE:  For LEED projects comply with VOC’s for surface coatings used in interior spaces of the building to State of California South Coast Air Management Rule 1168 and LEED EQ Credit 4.2

.8
Wood Sealer:  manufacturer's standard clear sealer.

.1
Comply with LEED Indoor Environment Quality credit EQ c4.2 Paints and Coatings.  Refer to Section 01 35 18 – LEED Requirements.

.2
Comply with SCAQMD Rule 1113- Architectural Coatings.

.3
Maximum allowable VOC limit [350] [XXX] g/L.

2.3
FABRICATION

SPEC NOTE:  Coordinate grades with structural designer.  Verify availability and relative cost prior to specifying 24f‑E and 24f‑EX stress grades.  "X" grade basically requires same visual grade stock and modulus of elasticity in compression zones as for tension zones in bending members.

.1
Fabricate to stress grade as follows:

.1
Bending Members:  [20f‑E[X]] [24f‑E[X]].

.2
Compression Members:  [12c‑E] [16c‑E].

SPEC NOTE:   Stress grade 12c‑E is only available in Lodgepole pine/Jack pine and/or Spruce; 16c‑E is only available in Douglas Fir.  Coordinate with laminating stock specified.

.2
Service Grade: [Interior] [Exterior].

SPEC NOTE:   For interior areas with high humidity and equilibrium moisture content in excess of 15%, including swimming pools and arenas, specify exterior service grade.

.3
Camber for Beams Spanning Over 5 metres:  1.5 to 2 times dead load deflection.

.4
Fabricate connection hardware to applicable requirements of Section 05 50 00.

.5
Tag and mark members and connections as identified on shop drawings.  Affix grade labels.  Locate marks and labels at locations concealed after installation.

2.4
APPEARANCE GRADE

.1
Structural glued-laminated timber shall be [quality] [commercial] [industrial] grade.

OR
SPEC NOTE:  Delete schedule if only one appearance grade is required.  Edit schedule to suit project requirements.

.1
Provide appearance grades as follows:

	Location
	Member
	Appearance Grade



	[XXX]
	[All]
	[Quality] [Commercial]

[Industrial]



	[XXX]
	[XXX]
	[XXX]




2.5
FACTORY FINISHING

.1
Apply two coats of sealer to end grain and one coat to remainder of members.

SPEC  NOTE:  If members are to be stained, consult with manufacturer and edit above paragraph as required.

.2
Prepare steel connection surfaces to applicable requirements of Section 05 50 00.

.3
[Prime paint] [Galvanize] connection steel after fabrication.

2.6
Preservative Treatment

.1
After fabrication, pressure treat [all] [indicated] members with preservative [and fire retardant] in accordance with CAN/CSA O80 Series.
2.7
dimensional tolerances

.1
Width:

.2
Depth:

.3
Length: Up to 6000 mm:

.4
Length: Over 6000 mm:

.5
Camber or Straightness:

.6
Squareness:

2.8
schedules

.1
Beams
.2
Headers


.3
Joists

.4
Rimboards


.5
Studs


.6 
Roof decking

3.
Execution

3.1
INSTALLATION

.1
Erect members in accordance with reviewed erection drawings.

.2
Brace and anchor members until permanently secured by structure.

.3
Fit members closely and accurately to other members and other assemblies.

.4
Obtain the Province’s approval prior to field cutting or altering of members.  If approved, apply factory sealer to cut surfaces.

END OF SECTION
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