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Long Term Goals / Strategies 
Keep platform frame wood construction system competitive by proactively responding to future design code 
changes to ensure that wood is treated on a level playing field. 
 
Key Objectives 
Develop design procedures for determining deflections of shearwalls and diaphragms.  
 
Key Actions and Deliverables 

Deliverable Expected Delivery Date 

Deflection calculation methods for: 
1. blocked shearwalls and diaphragms  
2. diagonal lumber sheathed shearwalls and diaphragms 
3. unblocked shearwalls and diaphragms 
4. shearwalls with a mixture of gypsum wallboard and wood-based panels 
5. shearwalls without hold-downs 
6. shearwalls with openings 

 
January 2003 ü 
January 2003 ü 
October 2004 
October 2004 
October 2004 
October 2004 

Design procedures for horizontal distribution of shear force October 2005 
Code proposal for deflection calculations of shearwalls and diaphragms  October 2005 
Presentations of the research findings in the appropriate national and international forums Ongoing 
Progress and final reports containing all the research findings March 2003 

March 2004 
March 2005 

 
Status 
New 
 
Partners 
University of New Brunswick 
University of British Columbia 
Canadian Wood Council  
Structural Engineering Consultants of British Columbia 
University of Florence 
 
Rationale and Potential Impact 
Platform frame construction is the most feasible structural systems that wood, as a building material, can offer 
at the moment. It is called “wood-frame construction” in B.C., known as “2x4 construction” in Japan, and 
being introduced to many other parts of the world such as China, Taiwan and Turkey. 
 
Platform frame structures are composed of vertical structural assemblies such as walls, and horizontal 
structural assemblies such as roof and floors. As a result of research findings from Forintek’s Seismic Program, 
many of the long-standing issues have been addressed and implemented in the codes.  
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The seismic and wind events in the last couple of decades show that although most buildings survived the 
event and achieved the objective of life safety, few buildings had considerable damage that resulted in 
substantial insurance claims. Code committees started to seriously examine design objectives in order to 
control damage under those events. For example, the proposed seismic design provisions in 2004 edition of the 
National Building Code of Canada will be much more restrictive on the deflections that the buildings should 
undergo in an earthquake, Consequently, structural engineers will have to determine the deflections 
particularly to check if deflections are less than inter-story drift limits. 
 
In designing the shearwalls and diaphragms, one of the remaining questions is how to distribute the horizontal 
shear forces between shearwalls and shearwall segments. This question can only be answered when the 
deflection equations become available for all types of shear walls and diaphragms. There is a need to develop 
stiffness (which can be derived from deflection) of shearwalls and diaphragms so that the load distribution can 
be reasonably estimated. 
 
In order to maintain the competitive advantage in existing and new markets situated in seismic and high wind 
zones such as the Pacific Rim and the southeastern U.S, it is proposed to study deflections in walls, floor and 
roof assemblies. The proposed project will also be very useful in: a) setting deflection criteria as will be 
demanded by performance-based codes, and b) responding to the inevitable transition to displacement-based 
seismic design.  
 
This project will also address issues described in Item #15 in the CWC/Forintek Think Tank meeting held in 
January 2001. 
 
Proposed Approach 
Deflection formulae of blocked shearwalls and diaphragms are provided in the US codes. However, they are 
not implemented in Canadian wood design code. In order to address this issue, this project will develop 
deflection formulae for shearwalls and diaphragms to be used in Canadian wood design code. In this study, 
deflection formulae will be developed for blocked shearwalls and diaphragms by examining the current 
available deflection formulae around the world. The study will then be expanded to investigate deflection 
formulae for: 1) diagonal lumber sheathed shearwalls and diaphragms, 2) unblocked shearwalls and 
diaphragms, 3) shearwalls with a mixture of gypsum wallboard and wood-based panels, and 4) shearwalls 
without hold-downs. For the above wall configurations, it is planned to first develop deflection formulae using 
similar approach that was used for blocked shearwalls and diaphragms. The developed deflection formulae 
will be verified by test data of existing full-size shearwall tests or tests to be conducted in this project.  
 
Work Completed 2002–2003 
A literature review was conducted on the deflection of shearwalls and diaphragms. Based on the findings of 
the literature survey and also analysis, it was found that the mechanics-based deflection formulae, which were 
provided in the commentary of the CSA O86, are appropriate for determining the deflections that are required 
in seismic design. It was found that in the equation, the nail slip values are inconsistent with the values in the 
US code although the deflection formulae are essentially adopted from the US code. Further investigation on 
this inconsistency is needed.  
 
At the November CSA O86 meeting in Ottawa, a presentation was made to the Seismic Task Group about the 
current deflection formulae. Following issues are discussed at the meeting: a) determination of hold-down slip, 
b) deflection of shearwalls with different wall segments in a wall line, c) deflection of shearwalls with multiple 
layers. 
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To address concerns raised by designers on the capacities of shearwalls made with diagonally sheathed lumber, 
full-scale tests were conducted in 2001-02 fiscal year, and were analysed in this fiscal year. Results verified 
that the specified shear strengths of shearwalls sheathed with single- or double-layer diagonal lumber in CSA 
O86 are appropriate. Further work will be performed for developing deflection provisions for this type of wall 
configurations. 
 
In collaboration with University of New Brunswick, Mr. Hongyong Mi, a graduate candidate under the 
supervision of Professor Chui, spent two months at Forintek to model the structural behaviour of tall 
unblocked shearwalls.  A computer program DAP, which is developed by Professor Foschi from UBC, was 
used for predicting the behaviour of tall unblocked shearwalls. A report was prepared by Mr. Mi. 
 
A new test frame was designed and built to accommodate tall unblocked shearwall tests. A new actuator, 
which has the capacity of long stroke (20 inch in ramp test and ±10 inch in cyclic test), was purchased and 
calibrated.  
 
Eight 16’ × 16’ full-scale unblocked shearwalls, which were modelled by Mr. Mi, were built and tested in 
fourth quarter. These tests provide information for the development of deflection formula for unblocked 
shearwalls. The results will be also used to verify the predictions obtained with the DAP program. 
 

 
 
Publications 
1. Mi, H.Y., 2003, Prediction of shearwall behavior using Foschi’s model, Report submitted to Forintek 

Canada Corp.. 

 
 


