RICHARD DESJARDINS
I have been asked to cover a technical background, on what we call a renaissance in wood construction.  We call it that because we are trying to reinvent what our ancestors have been doing for a long time.  In times of challenge, where we have a big capacity of wood production, but we have a downturn in the economy, we have been asked by our company members and government, how, if we were given a blank sheet, what would you do to reinvent construction using wood? Before we start: I work for FP Innovations.  It is a partnership between government and industry.  It is a not for profit research institute that covers the whole research arm for Canada.  500 people spread across the country. We manage the advanced building systems program, meaning anything that has to do with lumber and construction.  Our objective is not to promote.  We are really just the R and D arm.  We provide impartial technical data and solutions to grow and expand markets, such as the U.S. and abroad.  Our traditional markets have always been the typical platform frame construction in North America.  This is the bread and butter of the industry.  We are trying to expand, not only in other markets, but also in our own markets, where wood is under used. 

 Wood buildings are making a come back. But why are we doing this? Wood dominates the multifamily construction industry. In the 1 to 4 story residential market, wood is the prime material.  If the market picks up, in theory, wood will again go to where it should be.  Where wood is very weak is in the non residential and multi family section.  We see a big potential there.  If you look at the numbers, if we can take just a portion of that market share, that is the rationale that started our programs.
We divided this into our three best bets. We decided to look at our three most promising solutions that would allow us to expand our markets. By doing that we put together a multidisciplinary team that all aspects, ranging from structural performance, the easy one, but also fire, and envelope performance, and seismic, the not so easy categories. Another thing we have added very clearly is the cost engineering portion. Sometimes money will be the main deciding factor. So how can we influence projects at the very early stage? You have to be there at the starting gate, seeing wood as a viable, credible solution.   Canada, just as in the U.S., officially prevents the use of wood above 4 stories. Going to non res, and multi family, you have to start understanding different aspects, like occupancies and height restrictions, and issues that traditionally are not part of the program.  So now in Canada each province has jurisdiction over the code.  Technically, there for, each province will have to adopt a code.  The code change process is at least a 5 year endeavor. 
This building is a 5 story, following the BC code change, and how that was done was very simple.  We took Canadian and US scientists, and did a full scale seismic test.  For the 6 story code change proposal in BC, there were two big questions: seismic, and fire.  The seismic test was actually done in Japan.  Intensifying the stud spacing has a direct impact on acoustic performance, thermal, and other factors.  This system was designed by the engineers, without knowing that there may be other factors that are affected, such as acoustics, as mentioned.  So throughout the construction, the architect will have to modify how things are done.  We need to think about these things all together. Shrinkage, details, and prefabrication were all issues to be dealt with as well, which leads back into the other best bets, because we need to put a tighter control on moisture control, and drying control, and so you need better workmanship, because going up to 6 stories requires a better understanding of these things.
Another category we wanted to reinvent was post and beam.  Why do we say reinvent?  More than 100 years ago we were dealing 8 to 10 story building out of post and beam. Studies have shown that the old buildings perform very well, when properly maintained, which means keeping them dry, and designed to be fire safe, etc. So what happened through various wood use policies,  - the Quebec policy increased the type of commercial applications. The Canadian code allows for what is called alternate solutions.  The code has very restrictive recipes, but if you can demonstrate compliance to the performance criteria that are listed in the code, fine. The problem right now is that we have the performance objectives, but we don’t have the performance criteria.  You buildings shall be safe.  You shall be able to escape.  It is a bit tricky how to demonstrate that your building ‘is safe.’ So the objective to have an alternative solutions section is so that we can publish them in the next addition of the code. It may take 10 to 15 years, but working one project at a time, we will learn as we document and grow. CLT will have to demonstrate all of these things as well. 
We monitor the whole process.  We have done quite a bit of work on hybrid systems as well.  We also need to develop bracing systems for these new systems. We need to have more flexible options that can be implemented.  So that is the type of work that needs to be brought to the code for approval.  We are also monitoring the shrinkage factor.  Wood will shrink.  You can actually predict the shrinkage and creep, and, by monitoring these buildings, I can tell you that we are at a fraction of the allowed level.  On a 6 story building, we have shrinkage of less than 2 mm.  Throughout, you need innovative connections.  We need to import the European knowledge, of the self tapping screws, and other systems.  We need to get this information to the designers.  So it is not just a bolted or doweled connection, these are self tapping, and allow for very quick erection and assembly of the building. This is part of the success of CLT in Europe. A lot of the assemblies allow for embedment of the steel into the wood.  These hidden connections allow for improved fire ratings.  That is a very big difference between the North American conception of the product, and the European conception of the product.  Luckily for the Europeans, embedment is actually a very positive point for the fire marshals.

The next topic in our best bet.  Do we have a solution for taller buildings? CLT came about as a good solution here. When we started this work there were no producers.  Right now there are three that are capable of delivering today.  There is big potential in schools, because of the quick erection time.
Why are we doing this, as a research center?  We want to make sure that we make an efficient use of wood fiber.  This is all part of the equation.  The first thing that we did was the primer.  It basically gives the background, where it came from, and how we imported it to North America.  The difference about how we are doing it here in Canada and the U.S. is that we are trying to introduce it as a global, common system. A solution that meets everyone’s needs. In Europe, every producer has done their own thing, and they are not well coordinated.  What we are doing in North America is actually a lot more coordinated, and a lot more aligned with a quick pick up from the market.  The second thing we did is the CLT handbook.  It has 12 chapters, ranging from structure, fire, envelope, and so on, and the last chapter is handling, construction, and erection issues.  All the calculations in the handbook are using the Canadian system, so that designers don’t have to look at the European system and then translate it themselves.  It is a big paradigm shift.  That book goes easily for the early adopters.  Based on science and documentation, it allows designers to design based on peer reviewed data. We need a version for the U.S.  We are just about to get a version launched.   The UBC earth science building is one of the first big buildings in Canada using CLT. The number one question I get all the time is about fire performance.  We now have a number of assemblies that are ULC tested, based on a North American Standard. 

What needs to be done next?  How do we move it forward? There is standard for manufacturing the product. It was approved last December.  We had drafted the Canadian version of the standard, and we are asked to provide that standard as the basis for the U.S. standard, which we agreed to, because there is no point in having two standards in North America.  Europeans are still talking about trying to integrate themselves into one standard.

We are trying to reinvent the wheel here.  Some are pushing it a bit further.  Some people are looking at a 20 story hybrid building.  It is basically a global perception of how far we can push wood forward. 
