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What is Cross Laminated Timber (CLT)? 

  

  

  

• Layers of dimension lumber stacked crosswise and glued on their 
wide faces. Adhesives follow requirements of Glulam beams. 

• Width/thickness of laminations vary (2 1/2-9 1/2” wide, 5/8 -2” thick). 
• Lumber is ~12% MC prior to manufacture . 
 
 
 
 
 

• Two way slab with odd number of layers identifying 
primary strength direction.  

• Manufactured panels are typically 8-10’ wide and 
up to 20” thick  and up to 64’ long. 

 
 
 
 
 

• Finished panels are planed, sanded, 
cut to size. Then openings are cut 
with precise CNC routers. 

• Third party inspection at factory. 
 
 
 
 
 

• Custom engineered for 
material efficiency. 

• Custom designed for 
project. 

 
 
 
 
 

Presenter
Presentation Notes
Cross lamination further enhances stability restricting the expansion and contraction due to thermal and moisture
Sizes and thicknesses of laminations may vary by manufacturer
Product standard gives standard design values encompass all variations so you can specify a specific grade of CLT
Quality control is regulated by third party inspection and product standard
Even though there is a standard…it’s NOT a commodity product
Still requires custom design and fabrication



 Large Timber Structures 

• Incorporating timber plate elements 

• Including large timber elements such as solid sawn, LVL, LSL, glulam, 
and CLT 

• A structural system resisting both vertical and lateral loads 

 

The new mass timber movement is motivated by…. 
• Demand for lower impact structures 

• Manufacturing Technology 

• Material Technology  

• Advances in Pre-fabrication 

• Sophisticated Suppliers 

Presenter
Presentation Notes
offers a new type of timber solution that competes with steel and concrete from a structural and cost perspective
Shouldn’t be compared with light frame construction 
Light frame will be less expensive
Light frame is more material efficient
However, when you’ve ruled out light frame, mass timber should be considered



How to use CLT - Assembly 

Presenter
Presentation Notes
CLT is just the structure which is part of an assembly
Left – wall assembly still requires insulation, moisture barrier, rain screen etc. to complete the building envelope system
Right - a mock up of an entire floor assembly to address acoustics and aesthetics
one of the advantages of CLT is it will be included in the 2015 IBC approved for use in Type IV, heavy timber construction. IBC 602.4, Type IV construction
 does not allow concealed spaces. Care will need to be used to make sure that sound insulated assemblies and PME chase details comply with this requirement.  Type V or Type III construction may also be utilized.




Stadhaus, London, UK 
Architect: Waugh Thistleton Architects 
Photo credit: Waugh Thistleton Architects 
 

Volume of wood used 950 m3 
Carbon sequestered and 
stored (CO2e) 

                                        
760 metric tons 

Avoided greenhouse 
gases (CO2e) 

                                               
320 metric tons 

Total potential carbon 
benefit (CO2e) 

                                              
1,080 metric tons 

Carbon savings from the choice of wood in 
this one building are equivalent to: 

                       1,615 passenger vehicles off the 
                       road for a year 

                       Enough energy to operate a 
                       home for 803 years                                               

Reduced Embodied Carbon 

Presenter
Presentation Notes
Under the Kyoto Protocol, a united nations initiative to address climate change, Annex 1 countries (Europe, Canada and US) have agreed to reduce their greenhouse gas emissions by 5.2%.  The US has not ratified the treaty, however the rest of these countries have enforced policies to reduce CO2e emissions.

In the UK there is a requirement to show carbon offsets for all construction projects.  That is usually done in the form of on site renewable energy.  However, that can be quite costly for a building owner so the thought of not requiring carbon offsets at all was a big selling point.  The amount of carbon stored in the structure was equal to reducing the energy consumption of the building by 10% for 210 years or 21 years of 100% savings.




Minimal Waste 

Presenter
Presentation Notes
Manufacturers will fabricate to minimize waste strictly from a cost perspective
factory scrap that is generated can be cut and used for other purposes or fuel a cogeneration plant providing energy to the mfg. facility
Bottom right photo is the onsite waste from one floor of the Stadhaus project



Fire Test Results 

4.5 in 

6.9 in 

6.9 in 

9.6 in 

Presenter
Presentation Notes
Excerpt from full scale fire testing report summary
Walls
3 ply CLT protected – over 1.5 hrs.
5ply exposed – over 1.5 hrs.
Floor
5 ply unprotected – over 1.5 hrs.
5 ply protected – over 2hrs
7 ply unprotected – almost 3 hrs.

While CLT has strong fire resistive properties utilizing charring and/or encapsulation, it is not currently recognized in any code or standard. Any approval at this time would be through alternate means and is not prescriptive in the code or standard.



Structural Flexibility 

Presenter
Presentation Notes
All possible:
Very tall, very straight walls (curvature is not achieved in pressing but in multiple straight panels)
Opens opportunities to use CLT cores as lateral resisting elements because of high load capacity
Two way slab action allows for uncluttered sleek ceilings and dual directional cantilevers
Folded elements – before only explored with steel and cast in place concrete (HBV connection in floating floor, metal mesh with epoxy)

[Note floating stair was $350K installed on UBC earth science building]




75% Lighter Weight Than Concrete 

Presenter
Presentation Notes
Leads to smaller foundations (in multistory can add up)
Means smaller cranes and fewer men to install
More lightweight tooling and equipment
Lighter weight also contributes to increased safety



Aqualux Hotel, Bardolino, Italy 
Architect: Rama Architettura 
 

• 180K sqft 
• Luxury Hotel 
• Construction time 

was 3 mo. vs. 2 yr. 
w/ concrete 

• Wall system was 
2” thinner with 
CLT 
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Presentation Notes
http://woodworks.org/wp-content/uploads/CLT-Hackethal.pdf




Forte’, Victoria Harbor, Melbourne, Australia 
Architect: Lend Lease 
 

• Completed in 2012 
• 10 stories  
• ~ 105 ft. tall, > 18.6 K sqft. 
• 3 million in R&D 
• Poor soils required a much 

lighter building 
 



Forte’, Victoria Harbor, Melbourne, Australia 
Architect: Lend Lease 
 

Presenter
Presentation Notes
Used exposed CLT as accent



Product Availability 

• Three North American producers of structural CLT 

• ~425,000 ft3 of annual production capacity (structural CLT) 

• 2-3 US Companies pursuing manufacturing facilities 

• Non-commodity based product 

• Standardized manufacture but custom fabrication 

 

 



Building Code -Product Standard 

APA/ANSI PRG 320 
• 7 stress classes 
• Quality assurance testing 
• Identification marking 

 

Presenter
Presentation Notes
Product Standard is available from APA website
Manufacturing chapter of CLT Handbook also covers 
details about manufacturing process 
adhesive requirements
Pressing
Quality control
CLT adhesives used in NA are formaldehyde free
Two routes to meet standard, prescriptive and performance
Prescriptive requires certain species, grades, sizes, etc..
Performance just requires material testing to meet grading standards
Different grades/stress classes identified in standard with associated strength properties





Code Approvals – Product Reports 

Presenter
Presentation Notes
offers design values and testing verification
From both manufacturers product reports, it appears that only one grade/stress class of CLT is being offered; E1




US CLT Handbook 

1. Introduction 
2. Manufacturing 
3. Structural 
4. Lateral 
5. Connections 
6. DOL and Creep 
7. Vibration 
8. Fire 

9. Sound  
10.Enclosure 
11. Environmental 
12.Lifting 

Presenter
Presentation Notes
Has great introduction to all aspects of design
Full testing reports referenced are included in the appendices; for the most part
Additional reports can be supplied by WoodWorks




Questions? 

Ethan Martin, PE 
WoodWorks 
ethan@woodworks.org 
toll free 855.USE.WOOD (873.9663) 
cell 206.678.2086 
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