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An Overview of Cross-Laminated Timber  

 Cross-Laminated Timber (CLT) is part of a relatively new material category known as 

massive (or “mass”) timber. CLT is an engineered wood panel that is capable of performing as a 

structural element like that of concrete or steel. It has been used in Canada and overseas for more 

than 20 years, and is finally breaking through into the United States. This versatile material can 

be used in the construction of an entire building, or it can be used for specific elements. Because 

of this, it is rivaling construction types that require many skilled labor hours, expensive or scarce 

materials, and intricate design concepts. It is a viable option for many building types, but due to 

the hesitation of owners, CLT generally takes a backseat to typical construction materials. 

  CLT is manufactured in an extensive 

process outlined in Figure 1, however there are 

a few key steps that distinguish CLT from other 

mass timber materials. The first step is visually 

grading and planing the material. CLT panels 

are made of dimensional lumber arranged in a 

certain lattice, therefore, the integrity of each 

piece of lumber needs to be checked for defects. 

Once the pieces are cut to the desired 

dimensions (usually a standard size), they are 

arranged in layers where each successive layer 

is oriented 90° from the previous. A bonding 

agent is then placed on and between layers, and 

pressed to ensure a tight bond. The panels 

produced are what are known as CLT panels. 

(Karacabeyli) 

 CLT Panels are built with and odd 

number of layer. This gives the panel 

directionality. This is an important property to remember when designing and detailing CLT 

panels. This property is utilized differently depending on the type of structural element the panel 

is being used for (Evans). Doug Steimle PE, Principal at Schaefer, has been leading the local 

industry in CLT construction since 2012. He mentions that one of the more critical properties 

Figure 1: CLT panel manufacturing process 
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that present in CLT panels is the lack of shrinkage due to the perpendicular layering. A typical 

10 story wood building could potentially shrink a few inches, which is quite significant. An 

advantage of using CLT is that shrinkage of buildings are minimized, and for shorter buildings, 

sometimes completely ignored. (Steimle).  

The 2 structural elements that these panels are mainly used for are floors and walls. The 

key considerations when designing a panel are out of plane bending, long term deflection, and 

load bearing capacity. In addition to member design, connection design plays an important role 

in the overall stability of the structure. The connections, when designed properly, provide 

strength, ductility, and stiffness. Transferring large loads through lag screws and metal strips can 

prove to be a difficult challenge, and failure of these elements can be catastrophic to the integrity 

of a structure (Evans). Steimle also states that it can sometimes be difficult to design CLT when 

it is not the only material being used. Take for example the 18-story Brock Commons building in 

British Columbia (Figure 

2). Notice the concrete 

shafts used for the lateral 

resisting system. In this 

case the concrete has a 

higher, and better defined 

R factor for seismic 

resistance, therefore 

helping the overall 

structure, however this is 

not always the case. Being 

able to differentiate the 

properties of the materials 

used in construction is a 

key aspect in the all design projects, but especially in CLT design (Steimle). 

Not only does CLT have very effective structural properties, it also has valuable safety 

and serviceability characteristics. Sound retentiveness for a CLT panel is quite prominent simply 

due to the thickness and density of the material. It creates a dense barrier that is much more 

sound retentive than a normal stud wall assembly. Fire resistance is also a benefit of using CLT 

Figure 2: Brock Commons Building, BC. 

 Taken from WorldArchitectNews.com 
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panels. The American Wood Council (AWC) conducted a fire test per ASTM E-119 on a 5 ply, 

dual sided gypsum drywall specimen. Incredibly, the specimen lasted just over 3 hours under a 

sustained load of 87,000 lbs. (NGC pg. 5). Thermal performance and energy efficiency is also an 

enormous up-side to CLT construction because it decreases overhead costs for owners. Tests 

have shown that CLT panels are 10 times less conductive than concrete and almost 400 times 

less conductive than steel. This, again, is due to the density of the material and the small joints 

between lumber pieces, creating a tight building envelope. (Evans) 

The construction of CLT buildings have unique advantages that make the structure very 

efficient. Because all CLT members are fabricated offsite, this makes the installation quick and 

easy. It also takes less carpenters to construct, decreasing labor costs (Evans). The cost efficiency 

of the material itself is attractive to many owners. An additional advantage of CLT is that, while 

the cost comparisons cannot 

compete with the traditional low 

rise “stick built” building, CLT 

construction is particularly cost 

effective when building mid-rise 

structures that would otherwise be 

built using steel or concrete. Figure 3 shows savings of shell costs when using CLT construction 

in lieu of other materials such as masonry or concrete. As shown, it is apparent that CLT 

construction can be most competitive in the mid-rise non-residential and low-rise educational 

markets (Crespell). Resource efficiency is also very inciting for owners and GC’s that want a 

“green” building and achieve LEED status. This is another reason why Steimle is excited about 

this product. Instead of allowing trees to rot as they age, manufacturers are being proactive and 

harvesting trees, while at the same time planting new trees for regrowth and ultimately future 

use. Aside from what many may think, harvesting trees is actually beneficial for carbon control 

and the environment as a whole (Steimle). 

As mentioned previously, the entire building structure does not have to be build using 

CLT panels. In some cases, CLT panels are only used in aspects where a lightweight material is 

best suited to reduce the overall load on a structure, and even for architectural purposes. 

Balconies are a great example of this. The cantilevered element can easily be designed while also 

not adding significant moments and dead loads to the building. CLT stairs are also a good 

Figure 3: Cost Savings – Building Shell (Crespell) 
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substitute for typical precast stairs. In some buildings, even elevator shafts and stairwells have 

been used in lieu of typical cast in place or masonry shafts. Low rise office building additions or 

garages are other great applications for CLT. Because of the lightweight design of the panels, it 

allows for easy and fast construction with minimal additional stresses on existing structures 

(Crespell). 

Structurelam, a North American mass timber manufacturer, has developed a series of 

case studies to showcase the potentials of CLT construction. Figure 4 shows the Kelowna office 

building in British Columbia. This 

structure incorporates ideal cost 

balance, efficiency, design 

practicality, and overall aesthetics. 

The owners needed to achieve a 

smaller scale office building without 

sacrificing profit density. It was 

decided that CLT would be a perfect 

fit for this project. The framing for 

this building include glulam beams 

and posts, while the floor and roof 

systems consisted of CLT panels. By 

using CLT, the architects and engineers were able to design a structure that preserved high 

ceiling profiles and created an open office area by implementing long CLT floor spans that 

eliminated intermediate supports. The cantilevered overhangs that project from the roof in figure 

4 also gives the building an attractive look by allowing the exposed CLT panels to showcase a 

unique appearance. The interior of the building also has multiple elements that showcase 

exposed Douglas fir, and the simplified installation of lightweight prefabricated members 

allowed for reduced crane costs and little onsite waste. The design and construction of the 

Kelowna office building is just one of many successful projects utilizing CLT. (Structurelam) 

The outlook of CLT is very promising. The overall rate of use in the United States has 

noticeably increased over the last 6 years. In fact, 3 additional CLT manufacturing plants are 

currently under construction. “I think the word is getting out about CLT. Manufacturers wouldn’t 

invest in this process if they didn’t think it was going to take off” (Steimle). While the material is 

Figure 4: Kelowna Office - BC 
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still in its relative infancy, it is showing great signs of expansion in the United States, and looks 

to be a much more utilized material in the future. As the US building codes adapt and allows for 

mass timber structures to be built taller, it can be assured that CLT construction will be more 

prominent than it currently is. Although it will take a while for everyone to get on-board with the 

idea, Steimle mentioned that in 10 years the material will not be uncommon, however it will still 

unlikely be the norm (Steimle).  

There is still a lot of advancement to be made in the CLT industry, but this material is 

proving time and time again that it is a great alternative to traditional construction types. Mass 

timber and CLT construction could very well be a very prominent materials in future 

construction, and the “future” may just be closer than expected. 
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