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CLT 40’ x 10’  (12 x 2.4) 
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CLT: Engineering Concepts 



Cross-laminated Timber (CLT) 

Introductory Article (pdf) at: 

 
www.mosesstructures.com 

 

Source: FPInnovations 



www.FPInnovations.ca 

CLT Handbook 

http://www.fpinnovations.ca/


APA Standard PRG-320 

• Standard for Performance-rated Cross-laminated timber 
 

• Released in 2011 
 

• Deals with tolerance, wood and adhesives, layups, manufacturing, 
quality assurance 



Canadian Codes and Standards 

Not yet 



Things to consider when designing 

• Available panel sizes, layups, thicknesses 
 

• Looks for opportunities to maximize panel size (2-span, 3-span) 
 

Moses Structural Engineers, R&D 



Things to consider when designing 

• Available panel sizes, layups, thicknesses 
 

• Looks for opportunities to maximize panel size (2-span, 3-span) 
 

• Mix systems: concrete, steel, masonry, wood, glulam 
 



Design 

• Roofs: Deflections tend to control design 
 

• Floors: Vibration and deflections tend to control 
 

• Walls: full CLT, glulam posts, CLT infill 
 



Connections 

• Beam pockets on CLT walls 
 

• Screws: different manufacturers (see trade show) 
 

• Configurations: CLT Handbook examples 
 



Rules of Thumb 

• CLT design has the ‘feel’ of concrete 

• Floor span-to-depth ratios 20-30 

• Roof span-to-depth ratios 30-40 

• Deflection and vibration control design(not strength) 

• Engineers must consider creep and rolling shear 

• Effective stiffness increases for longer spans 

Courtesy: Equilibrium Consulting Inc., Vancouver 
CLT Symposium 2011 
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A Brief Summary of the CLT Installation Process 

  

From Paper to Panel 

• Introduction 

• The Shop Drawing process 

• The Site Survey process 

• Notes on Logistics 



Shop Drawing Process 
 
• Receipt of IFCs 
• Decision: preliminary layout submittal vs. submittal of full, 

sealed shop drawings 
• Factors: complexity of project and detail of IFC set 
• Pros & Cons: preliminary layout submittal reduces re-

engineering time, covers off issues of liability/responsibility, but 
consumes time and resources 

• Shop drawings vs. individual panel drawings—the 
manufacturing difference 

 

 



The Shop Drawing Process 

 
• The proliferation of BIM/3 dimensional modeling software—and 

its effect on pre-fabrication 
• Revit, AutoCAD, Solidworks, CADworks 
• Interchange of models via FTPs, dropboxes etc 
• A “Brave New World” in every sense of the phrase 

 

 



The Site Survey Process 
 
• The reality interface—wood meets world 
• Survey as state-of-the-art and seat of the pants 
• State-of-the art: robotic Total Station c/w Bluetooth technology 
• Next: 3 dimensional scanning systems (Faro etc)? 
• Seat of the pants—get up there and measure . . . 
• Last but not least, the survey as survey 
• Putting the survey to paper—incorporating results, soliciting 

approvals 

 

 



Notes on Logistics 
 
• Typical sizes—and weights 
• Measure twice cut once 
• Movement is money 
• Movement means damage 
• Integration of Logistics Chain from glue up, to fabrication, to 

delivery, to installation 
• Implementation of tools, tricks, and strategies to make it look 

easy 
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        Guggenheim Abu Dhabi 

UBC Earth Science Building 



UBC Earth Science Building Canopy 



UBC Earth Science Building 



        Guggenheim Abu Dhabi 

Elkford Community Centre 



        Guggenheim Abu Dhabi 

Elkford Community Centre 



        Guggenheim Abu Dhabi 

UBC Bioenergy Research & Demonstration Facility 



        Guggenheim Abu Dhabi 

UBC Bioenergy Research & Demonstration Facility 



        Guggenheim Abu Dhabi 

Wayne Gretzky Sports Centre 



        Guggenheim Abu Dhabi 

Wayne Gretzky Sports Centre 

http://www.youtube.com/watch?v=4x-k9B7_2uI&feature=plcp


• 2 x 6 SPF (Standard)  
• Two types: Visual and Non-Visual 
• Max sizes: 8’ x 40’ (V) 10’ x 40’ (NV)  
• Available in 3,5,7,9 laminate layers 
• Thicknesses from 99 – 309 mm (3.9” 

– 12.17”) 
• CLT ANSI/APA PRG 320 Compliant 
• Optional D. Fir Visual layer 

 
 
 
 
 
 
 
 
 
 

 
 

CrossLam (CLT) Basics 



        Guggenheim Abu Dhabi 

Douglas Fir Visual Layer 
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The process for acquiring CrossLam 



        Guggenheim Abu Dhabi 

Panel and Billet Drawings - Courtesy of Timmerman Timberworks 
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The process for acquiring CrossLam 



Cross Laminated Timber Design Guide 

http://issuu.com/structurlam/docs/crosslamdesignguide?mode=window&viewMode=doublePage




 
 
 



13,000 sq. ft. South Plant CLT Extension 
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Full-scale Fire Test Results 

 Walls 
• 3-plys (114 mm) protected + 2 x ½"  Drywall : 106 min 
• 5-plys (105 mm) unprotected : 57 min 
• 5-plys (175 mm) unprotected : 113 min 

 
 

 Floors 
• 3-plys (114 mm) protected + 2 x ½" Drywall : >77 min* 
• 3-plys (105 mm) + ⅝" Drywall : 86 min 
• 5-plys (175 mm) unprotected : 96 min 
• 5-plys (175 mm) + ⅝" Drywall : 124 min (≈ 2 hrs !!!) 
• 7-plys (245 mm) unprotected : 178 min (≈ 3 hrs !!!) 

 
* Test has been stopped due to safety concerns. Failure has not been reached. 
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