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HEAVY TIMBER CONSTRUCTION

PART 1 -  GENERAL

1.1 SUMMARY

1.1.1 Section Includes:

1.1.1.1 Delegated design of heavy timber assemblies.

1.1.1.2 Structural Glued Laminated Timber.

1.1.1.3 Cross Laminated Timber.

1.1.1.4 Acoustical Laminated Timber.

1.1.1.5 Timber Connectors.

1.1.1.6 Site integrated components.
1.1.2 Related Requirements:

1.1.2.1 01 ## ## - [administrative requirements section]: for additional requirements of preinstallation meeting.

1.1.2.2 01 ## ## - [quality section]:  for additional requirements related to Quality Requirements and testing.

1.1.2.3 01 ## ## - [mockup section]:  for additional requirements related to the mockups in this section.

1.1.2.4 01 ## ## - [construction waste management section]:  Limitations on disposal of removed materials; requirements for recycling.

1.1.2.5 Division 21 Fire Suppression:  For site integrated components embedded within heavy timber.

1.1.2.6 Division 26 Electrical:  For site integrated luminaires embedded within heavy timber.
1.2 DEFINITIONS

1.2.1 Structural Glued Laminated Timber (Glulam):  An engineered, pre-fabricated, stress-rated timber product of 5 inches (127mm) nominal or greater in least dimension assembled from specially selected and prepared wood laminations bonded together with structural adhesives and with the grain of the laminations approximately parallel longitudinally to create a timber beam or column for structural applications.

1.2.2 Structural Cross Laminated Timber (CLT):  An engineered, pre-fabricated, stress-rated timber product consisting of not less than three layers of selected and prepared solid wood sawn lumber where the adjacent layers grain are cross oriented at approximately 90° angles and bonded with structural adhesives to create a laminated timber panel for structural applications.

1.2.3 Structural Acoustical Laminated Timber:  An engineered, pre-fabricated, load bearing stressed skin panel assembled from selected and prepared dimensional lumber bonded together with adhesives to form an insulated timber panel for floors and roof decking in structural applications.

1.2.4 Site Integrated Components:  Materials or components specified in other sections for site assembly within Heavy Timbers.
1.3 ADMINISTRATIVE REQUIREMENTS

1.3.1 Preinstallation Meeting:  Convene [insert number] weeks before starting installation work of this section in accordance with 01 ## ## - [administrative requirements section].

1.3.1.1 Attendees:  Owner’s representative, Architect, Contractor, and all Subcontractors interfacing with heavy timber.

1.3.1.2 Review preparation, sequencing and installation procedures of Heavy Timber Construction to coordinate the work of this section with other impacted sections.
1.4 SUBMITTALS

1.4.1 Submit the following in accordance with section 01 ## ## [submittal procedures section].

1.4.2 Submittals must be reviewed and approved by the Contractor before sending to the Architect for review.

1.4.3 Sample: Submit two samples of each type, color, and texture of exposed finish not less than 5 inches (127mm) wide by 9 inches (229mm) long, for approval by the Architect.  Note that natural variations will occur between the sample and the final installed product.   

1.4.4 Product Data:  Provide manufacturers standard tech sheets as applicable to the project including all accessories and finishes.

NOTE TO SPEC WRITER:  Confirm FSC certification and/or the European technical assessment is required.  If not required, delete sustainable design submittals article. (DELETE THIS TEXT). 
1.4.5 Sustainable Design Submittals:

1.4.5.1 Forest Stewardship Council (FSC) chain of custody

1.4.5.2 European Technical Assessment (ETA).

1.4.6 Pre-Manufacture Submittals: Provide the following information to the manufacturer prior to development of shop drawings.  

1.4.6.1 Field measurements of existing construction, future construction, and adjacent assemblies, as well as design team provided plans, elevations, sections and details.  
1.4.6.1.1 Where field measurements are not possible, hold-to and control dimensions must be coordinated and agreed upon by all parties who interface with the Heavy Timber Construction through the Shop Drawing process before manufacturing begins.
1.4.6.2 Heavy Timber:  Include types, finishes, dimensions and layouts.

1.4.6.3 Site Integrated Components:  Provide make, model, size, configuration and any additional pertinent product data for site installation. 
1.4.7 Shop Drawings:  Include manufacturer provided plans, elevations, sections, connection and attachment details.  
1.4.7.1 Include field measurements of existing construction, future construction and finished width and height of assemblies in contact with heavy timber construction.

1.4.7.2 Indicate lumber species, laminating combination, material descriptions, dimensions of each member and individual components, profiles, and finishes.

1.4.7.3 Indicate size and location of any cutting, coring or drilling required for site integrated components.

1.4.8 Delegated Design Submittals:  Provide structural analysis data and calculations for structural timber and timber connectors to demonstrate compliance with design loads, signed and sealed by licensed professional engineer registered in the jurisdiction of the project.

1.4.8.1 Include engineering calculations for connections under seismic conditions.

1.4.9 Engineered Judgement: Provide upon request signed and sealed statement issued by a qualified professional engineer registered in the jurisdiction of the project that indicates structural glued-laminated timber specified herein meets the performance standards of CSA 086 engineering design in wood as required by the National Building Code of Canada (NBC) or the functionally equivalent standard.
1.4.9.1 Functional Equivalent Standard:  Heavy timber manufactured in accordance with EN14080 (European equivalent to CSA 086). 

1.4.10 Manufacturer's Installation Instructions.

1.4.11 Qualification Statements.

1.4.12 Operation and Maintenance Data:  Provide maintenance data for incorporation into operation and maintenance manuals.

1.4.13 Warranty Documentation.
1.5 QUALITY ASSURANCE

1.5.1 Qualifications:

1.5.1.1 Manufacturer Qualifications:  Company specializing in the manufacture of work specified in this section, of the quality and complexity required for this project for a minimum 5 years.  
1.5.1.2 Designer Qualifications:  Professional structural engineer with 3 years of documented experience in design of this work and licensed in the location of the project.

1.5.1.3 Heavy Timber Installer Qualifications:  Company trained and certified by manufacturer and specializing in performing the work of this section.
1.5.2 Source Limitations: Obtain heavy timber specified herein from a single source.

1.6 DELIVERY, STORAGE, AND HANDLING

1.6.1 Schedule delivery of materials to avoid extended on-site storage and delay of work.

1.6.2 Do not allow packaging to get wet or develop condensation.

1.6.3 For exterior applications store materials under cover and protected from weather and contact with damp or wet surfaces. Provide adequate air circulation around materials under temporary coverings to prevent the accumulation of moisture.  

1.6.4 For interior applications do not deliver or install Heavy Timber until spaces are enclosed and weather-tight, wet work is complete and dry, work above ceilings is substantially complete, and HVAC system is operational and able to maintain ambient temperature and humidity conditions between 60 and 90 degrees Fahrenheit (15.5 and 32.2 Celsius) with Relative Humidity maintained between 25 and 60 percent.

1.6.5 Comply with the manufacturer’s requirements for a warrantable installation of the installed products to meet the Performance and Design Criteria.
1.7 WARRANTY

1.7.1 Manufacturer Warranty:  Provide 10 year warranty for failures in materials or workmanship as indicated by the manufacturer standard warranty.  
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

2.1.1 Specification is based on products listed below by DIRTT Environmental Solutions.

2.2 DESCRIPTION

2.2.1 Structural factory cut and finished heavy timber construction composed of Glulam, CLT and Acoustical Laminated Timber for site installation and incorporation of integrated components.
2.3 PERFORMANCE AND DESIGN CRITERIA

2.3.1 Provide heavy timber members made from single species.

2.3.2 Glulams and CLT’s shall be manufactured with homogenous combinations of lumber laminations that are of equal quality and can be used in any orientation.

2.3.3 Provide Glulam and CLT Heavy Timber with laminations that are composed only of architectural grade lumber.

2.3.4 Structural Performance: 

2.3.4.1 Structural glued-laminated timber and connectors shall withstand the effects of structural loads shown on drawings without exceeding allowable design working stresses or capacities listed determined according to EN1194 or CSA 086 and acceptable to authorities having jurisdiction.

2.3.5 Seismic Performance: 

2.3.5.1 Structural heavy timber and connectors shall withstand the effects of earthquake motions and designed according to the parameters of ASCE/SEI 7.

2.3.6 Provide Heavy Timber with factory cut members and factory applied finishes to reduce field cutting, as well as patch and repair on site of finishes.

2.3.7 Fire Resistance:

2.3.7.1 Surface-Burning Characteristics: 

2.3.7.1.1 Structural glued laminated timber finishes shall be tested in accordance with ASTM E84.
2.4 STRUCTURAL GLUED LAMINATED TIMBER (GLULAM)

2.4.1 General: Provide factory finished structural glued-laminated timber that comply with CSA 086 or European equivalents EN14080 and EN1194.

2.4.2 Timber Species:  European Spruce. 

2.4.3 Appearance Grade: Architectural, as approved by the Architect.

2.4.4 Strength Class:  GL24h manufactured in accordance with EN14080 and EN1194.

2.4.5 Moisture Content:  Heavy timber shall be kiln dried with a moisture content of 12 percent (+/-2 percent).

2.4.6 Finish:  Per Finish Schedule below.
2.5 STRUCTURAL CROSS LAMINATED TIMBER (CLT)
2.5.1 General: Provide factory finished structural cross-laminated timber that comply with Eurocode 5 and ETA-08/0238, EN1995 design of timber structures.

2.5.2 Timber Species:  European Spruce. 

2.5.3 Appearance Grade: Architectural, as approved by the Architect.

2.5.4 Panel Thickness:  

2.5.4.1 Minimum:  3/4 inch (19mm)

2.5.4.2 Maximum:  3-1/8 inches (80mm)

2.5.4.3 Panel thickness may exceed minimums and maximums indicated with manufacturer review and approval. 

2.5.5 Strength Class:  As required to meet structural performance requirements. 

2.5.6 Moisture Content:  Heavy timber shall be kiln dried with a moisture content of 10 percent (+/-2 percent).

2.5.7 Finish:  Per Finish Schedule below.
2.6 STRUCTURAL ACOUSTICAL LAMINATED TIMBER

2.6.1 General: 

2.6.1.1 Provide factory finished stressed skin panels that comply with Eurocode 5 and ETA-11/0137, EN1995 design of timber structures.

2.6.1.2 Acoustical laminated timber panels shall be composed of box like elements filled with sound dampening material that can be joined together to provide floor, ceiling or roof structure.

2.6.2 Timber Species:  European Spruce Pine.

2.6.3 Appearance Grade: Architectural, as approved by the Architect.

2.6.4 Panel Thickness:  

2.6.4.1 Minimum:  4-3/4 inches (120mm).

2.6.4.2 Maximum:  18-7/8 inches (480mm).

2.6.4.3 Panel thickness may exceed minimums and maximums indicated with manufacturer review and approval. 

2.6.5 Strength Class:  As required to meet structural performance requirements.

2.6.6 Acoustical Fill:

2.6.6.1 Type:  [wood fiber] [mineral wool]

2.6.6.2 Density:  [10.24 psf (50 kg/m²] [ 20.48 psf (1000 kg/m²]

2.6.7 Finish:  Per Finish Schedule below.
2.7 TIMBER JOINTS AND CONNECTORS

2.7.1 Dovetail Joints:  Unless otherwise noted, rounded dovetail connections shall have a depth of 1 inch (26mm) and shall extend for at least 2/3 the depth and 3/4 the width (at the top face) of the connecting (supported) member. The connections shall have a cone angle of at least 10 degrees and a wedge angle of 75 degrees.

2.7.2 Wood Mortise Joints:  Heavy timber manufacturer to provide factory cut mortise splices at beams that meet structural requirements in locations indicated on drawings.

2.7.3 Steel Connectors: Fabrication, design, and detailing of all steel connections shall be in accordance with the current edition of the AISC Manual or CSA-S16.

2.7.3.1 Welds shall be consistent with the material being connected, but shall in no instance be constructed with less than E60xx electrodes.  Steel shall be finished and welds ground according to architectural specifications.  

2.7.3.2 Unless otherwise indicated, steel shall be new material conforming to the following grades or designations:

2.7.3.2.1 Sheet steel and angle iron complying with ASTM A36 or CSA G40.21 260W.

2.7.3.2.2 IDE-Flange and I-Beams complying with ASTM A992 or CSA G40.21 350W.

2.7.3.2.3 Round sections (tube steel) complying with ASTM A500B or CSA G40.21 300W.

2.7.3.2.4 Rectangular sections (tube steel) complying with ASTM A500B or CSA G40.21 300W.

2.7.3.2.5 Mild steel rods complying with ASTM A307C.

2.7.3.2.6 High strength steel rods complying with ASTM A193-B7.

2.7.4 Timber Screws:  Unless Noted Otherwise, all screws shall be by GRK RSS, ASSY, SFS-INTEC, OR HECO, Rothoblaas with sizes specified by diameter and length (e.g. 8x200 = 8mm diameter, 200mm length). Partially threaded (PT) screws shall have a washer head, with the threaded portion fully inserted into the receiving member. Fully threaded (ft) screws shall have a small head and the entire shaft will have single or dual pitch threads, and equal thread in both connecting and receiving members. Equal substitutions may be made only with direct written permission from the engineer. Screws holes shall not be pre-drilled unless otherwise noted.

2.7.5 Anchor Bolts:  Unless Otherwise Noted, anchor bolts shall be 3/4" diameter all-thread rod, epoxied a minimum 2-1/2 inches (64mm) into the concrete, and at least 4 inches (102mm) into the end of the posts.

2.7.6 Exposed Connector Finish:  Per Finish Schedule below.

2.7.7 Wood doweled connections:  Concealed for alignment of members only. 
2.8 SITE INTEGRATED COMPONENTS

2.8.1 Fire Suppression:  Provided in accordance with Division 21 Fire Suppression.

2.8.2 LED Lighting:  Provided in accordance with Division 26 Electrical. 

2.9 FABRICATION

2.9.1 Shop fabricate members by cutting and restoring exposed surfaces to match specified surfacing. Finish exposed surfaces to remove machine surfacing marks and to provide the finish specified by the Architect.

2.9.2 Shop fabricate for connections and assembly of units to the greatest extent possible, including cutting to length, drilling bolt holes and cutting of mortise splices.

2.10 FACTORY FINISHING

2.10.1 Seal Coat: After fabricating and surfacing each unit, factory finish members by applying a saturation coat of penetrating sealer and end sealer on surfaces of each unit.

2.10.2 Stain Finish: Manufacturer’s standard, dry-appearance, stain and sealer.

2.10.3 Clear Finish: Manufacturer’s standard, one/two coat water-based finish.

2.10.4 Texture: Manufacturer’s standard light brushed texture. 

2.10.5 End Sealer: Manufacturer's standard, transparent, colorless wood sealer that is effective in retarding the transmission of moisture at cross-grain cuts and is compatible with indicated finish.

2.10.6 Penetrating Sealer: Manufacturer's standard, transparent, penetrating wood sealer that is compatible with indicated finish.

PART 3 -  EXECUTION

3.1 EXAMINATION

3.1.1 Verify existing conditions meet the manufacturer's requirements before starting work.

3.1.2 Proceed with installation only after unsatisfactory conditions have been corrected.

3.1.3 Verify existing conditions meet the needs of the structural specifications. 
3.2 PREPARATION

3.2.1 Prepare surfaces to receive work in accordance with manufacturer's instructions.

3.2.2 Locations to receive heavy timber construction shall be inspected for compliance with manufacturers requirements. 

3.2.3 Field conditions and pre-existing installations by others which may adversely affect installation or exceed the manufacturers limitations shall be corrected before installing heavy timber. 
3.3 INSTALLATION

3.3.1 Install all materials in accordance with manufacturer's instructions based on conditions present and pre-installation meeting.

3.3.2 Erect structural glued-laminated timber true and plumb with uniform, close-fitting joints in accordance with manufacturers shop drawings. Provide temporary bracing to maintain lines and levels until permanent supporting members are in place.

3.3.3 Handle and temporarily support heavy timber framing to prevent surface damage, compression, and other effects that might interfere with indicated finish.

3.3.4 Cutting: Avoid extra cutting after fabrication. Where field cutting is unavoidable, comply with requirements for shop fabrication.

3.3.5 Coring:  Coordinate any drilling or coring of Glulams, CLT or Acoustical Laminated Timber for integrated components with the Manufacturer, Architect and Engineer.

3.3.6 Install timber connectors as indicated.

3.3.6.1 Unless otherwise indicated, install bolts, screws and any other fasteners with same orientation within each connection and in similar connections.

3.3.6.2 Install bolts, screws and any other fasteners with orientation as indicated or, if not indicated, as directed by Architect.
3.4 ADJUSTING

3.4.1 Repair damaged surfaces and finishes after completing erection with manufacturer’s standard touch-up kit. Replace damaged heavy timber if repairs are not approved by Architect.  

3.4.1.1 Exception:  Some natural checking is expected to occur as wood members season on site after installation.  All checking shall be reviewed by the Architect for approval prior to erection of the timber frame structure. 
3.5 CLEANING

3.5.1 Dispose of all waste material in accordance with Section 01 ## ## - [construction waste management section] and project's Waste Management Plan.

3.6 PROTECTION

3.6.1 Protect installed work as required by the manufacturer to maintain product performance, design criteria and warranty.

3.6.2 Do not remove wrappings on individually wrapped members until they no longer serve a useful purpose, including protection from weather, sunlight, soiling, and damage from work of other trades.

3.6.2.1 Coordinate wrapping removal with finishing work. Retain wrapping where it can serve as a protective barrier.

3.6.2.2 Allow wrapping to breath to prevent accumulation of moisture inside the wrapping.
3.7 Finish Schedule
3.7.1 (STN-#) Stain:

3.7.1.1 Color:  [Manufacturers Standard <Insert color name>] [Clear]

3.7.1.2 Brush Texture:  [Light] [None]

3.7.2 (PWD-#): Powder Coat 

3.7.2.1 Type: [Manufacturer Standard] [Color Match].

3.7.2.2 Grade: [1] [2] [3].

3.7.2.3 Texture: [Smooth] [Metallic] [Textured]

3.7.2.4 Color Manufacturer: [DIRTT] [insert manufacturer].

3.7.2.5 Color Name: [insert color and/or number].

3.7.2.6 Notes: [insert items like, Steel Plates/ Timber Connector Bolts/ Exposed Finish Only].
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