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Sponsors and Objectives

 Sponsors—USDA Forest Service Forest Products 
Laboratory, WoodWorks, Softwood Lumber Board

 Objectives:  
 Bring design professionals, researchers, and industry leaders 

together to examine the state-of-the-art in mass timber 
construction, with an emphasis on cross-laminated timber

 Identify technical barriers to the broader use of wood in 
engineered structures that need to be addressed



Details

 Held November 3-4, 2015 at the USDA FPL in Madison, WI
 Over 120 research scientists and engineers, practitioners 

and government employees  
 26 invited speakers covering all aspects of Mass Timber 

Research
 Full day of brainstorming on future Mass Timber Research 

needs 
 Proceedings published as a USDA FPL General Technical 

Report (GTR) (available, FPL website)



Plenary and Technical Sessions

 Plenary session
 Technical sessions 

 Resistance to lateral loads 
 Building performance—durability, sound, vibration, and life cycle     

assessment 
 Fire safety
 Material resources and other research topics



Plenary Session

 Role of WoodWorks in the Technology Transfer of Mass Timber 
Research

 Importance of Mass Timber Research for the Softwood Lumber 
Industry

 Cross Laminated Timber in the United States: Past, Present, and 
Future Issues

 Updates/Overview of the Status of CLT R&D Activities and Tall Wood 
Buildings in Canada

 The U.S. Tall Wood Building Prize Competition and USDA’s Role with 
Mass Timber



Breakout Sessions

 Breakout sessions  
 Identify future research objectives 
 Prioritization of research needs



Mass Timber Research Needs 

1. Resistance to Lateral Loads
 Shear walls

 Diaphragms

 Connections

2. Building Performance
 Durability

 Acoustics

 Vibration

 Creep

 LCA 

3. Fire Safety/Fire Performance

4. Material Resources and       
Other Research Topics
Raw material

Manufacturing issues

Adhesives



Resistance to Lateral Loads



Resistance to Lateral Loads

Shear Walls   
The development of CLT shear wall system seismic design factors, 
design guidelines and examples for seismic performance are a high 
priority.
The completion of the current FEMA P-695 testing at Colorado State 
University will be a first step - limited based on the scope of what was 
able to be modeled and validated by testing- limits will become the 
future barriers to CLT use.  
Next steps: Peer review, FEMA Building Seismic Safety Council (BSSC), 
ASCE 7, IBC



Resistance to Lateral Loads

Diaphragms
The testing of connections and full-scale diaphragm testing is 
needed to quantify the behavior and failure modes of CLT 
systems.
The diaphragm comes into play for seismic load transfer and 
becomes an important design consideration that needs further 
study.  Concern exists that details of panelized CLT diaphragms 
may produce brittle behavior and loss of structural function in 
seismic overload situations.
Design and modeling guidelines are needed to enable 
designers to use CLT and lead to the standardization of design 
methodologies.



Resistance to Lateral Loads

Connections
A FEMA P-695 research study is very expensive. 
Preference is to identify the establishment of 
performance criteria/parameters that connectors  
must meet so that additional testing does not 
need to be repeated.

Higher capacity connections and construction 
details for mass timber framing are needed such 
as hold-downs for overturning and shear forces.



Resistance to Lateral Loads

Braced Frames   
The Heavy Timber Buckling Restrained Braced Frame (BRBF) 
system appears very promising but significant additional 
testing and evaluation will be needed to prove that 
surrounding wood elements and construction details 
developing the strength of the BRBF can indeed function 
as intended prior to a broadly accepted code and 
standards recognition.



Building Performance



Building Performance

Acoustics
Since many CLT projects, to-date, 
have been multi-family apartments or 
condos, acoustics is a major concern.  
Research is needed to provide 
designers with guidance on how to 
best achieve good acoustic 
performance using CLT assemblies.  
The research needs to cover a wide 
range of sound frequencies and 
construction systems.



Building Performance

Life Cycle Assessment (LCA)
It was agreed that an LCA study comparing a 
CLT framed building with competitive materials 
is needed to demonstrate the environmental 
benefits of using CLT.  
The project or projects need to be carefully 
selected based on reproducibility of results, 
willing partners to provide data, publishable.



Building Performance

Vibration Research
Need exists for performance-based vibration 
design guidelines for mass-timber  floors as 
this is a key design consideration.

Many variables impact vibration performance 
such as spans, boundary conditions and floor
weight and all of these need to be assessed 
through future research.

Another vibration issue that needs research 
is the effect of vibrations induced by wind 
forces on the performance of tall wood buildings.  
Very little is known about this phenomena 
and designers need guidance as the heights 
of mass timber buildings increase.



Building Performance

Building envelope/moisture 
Moisture research is needed to demonstrate the 
moisture performance of CLT and tall wood 
buildings during transport, construction and 
operation cycles.  Little is known about the effect 
of exposure of CLT to bulk water.

Creep 
Creep in horizontal floor and roof systems due to 
long term applied loads is well understood for 
many wood products. Little is known about the 
creep performance of CLT panels.



Fire Safety



Characteristics of Mass Timber   
Glulam and CLT--in Fire 

 Wood is an excellent heat insulator
 Develops a char layer during fire exposure
 Self-extinguishing after fire source removed
 Retains significant residual strength after being 

exposed to fire



Fire Safety

Connection performance
Fire resistance ratings of connections used in 
HT/mass timber applications is needed, 
concealed or otherwise. 
It was noted that there are no standardized 
testing procedures for this-research should help 
determine what that standard should 
encompass.  

No one or two hour tested, fire rated 
connections currently exist.



Fire Safety

Adhesives
It was observed that adhesive 
performance is a concern due to 
delamination during fire exposure and 
hence multiple flashover may occur and 
further study of this is needed.

Research at the FPL has shown that 
there are some differences in the fire 
performance of CLT using different 
adhesives and different CLT layup 
configurations.



Fire Safety

Fire performance of structures with different 
degrees of exposed mass timber needs 
further documentation. One wall exposed, 
two walls exposed, adjacent walls exposed, 
opposite walls exposed, etc.  

Need proof that CLT/mass timber performs in 
a superior way from other framing systems 
when exposed to fire – full scale fire 
demonstrations



Fire Safety

Communication and education regarding the 
fire performance of mass timber structures is a 
major barrier restricting market growth of these 
building systems.  How do we best share this 
information with fire service, code officials and 
the insurance industry?

Need exists to develop documented fire 
performance data to convince the ICC to 
increase the heights and area limitations for 
Heavy Timber/mass timber (Type IV) 
construction.



Material Resources and Other 
Research Topics



Material Resources and Other 
Research Topics

 Research on the blast resistance (DOD) and tornado 
resistance (safe room) of CLT building systems need to be 
continued to open up new markets for mass timber.

 A better understanding of sourcing for mass timber 
products is needed.  A gap exists between the wood fiber 
that we "need" to use (e.g. forest fire thinning) and what is 
accessible and  economical to use.

 Strategies are needed to bring wood resources to market 
and to further develop the supply chain. 



Material Resources and Other 
Research Topics

More information on the costing aspects of CLT is needed.  Is it cost 
competitive? If not, what research needs to be done to address this?  

 Develop a series of case studies with detailed cost information
 Complete economic impact studies
 Undertake general market research associated with costs

Optimization of manufacturing to reduce costs is important.
 The use of a wider range of lumber species and grades
 Adhesives and press cycles need to be better understood
 Manufacturing process needs to be studied with an emphasis on 

workforce  training, labor considerations, optimum crew size etc.
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