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Long Term Goals / Strategies 
• Focus on members’ customers and product end-use performance by studying fires in single-family 

Canadian houses, and by determining the factors affecting fire safety and by assessing the impact of 
innovative residential construction products and systems on fire safety. 

• Increase value of research through alliances with the National Research Council Canada in its Fire 
Performance of Canadian Houses research project, and the other Special Interest Group members in that 
project. 

 
Key Objective 
• Through membership on a Special Interest Group (SIG), assist the National Research Council Canada 

(NRC) in achieving the goals established by the Canadian Commission for Building and Fire Codes 
(CCBFC) for Phase I of a research project on fires in single-family houses and the factors affecting fire 
safety in those dwellings.   

 
Key Actions and Deliverables 
 

Deliverables Expected Delivery Date 
Completed Item  

Acquire membership on the Special Interest Group (SIG) for the NRC research on Fire 
Performance of Canadian Houses. 

May 2004  

As a member of the SIG, assist NRC in achieving the goals established by the CCBFC for 
Phase I of this research on Fire Performance of Canadian Houses by: 
• Attending meetings of the SIG, 
• Commenting on the overall research agenda, 
• Commenting on the design of the experiments, 
• Providing input to help answer unresolved issues,  
• Witnessing fire tests conducted by NRC for this project, 
• Commenting on drafts of reports written by NRC researchers before those reports are 

more widely distributed. 
Use the empirical data generated for the NRC research project for the benefit of Forintek’s 
fire research program and the market access objectives of the Canadian wood industry. 

 

 

 

March 2008* 

* NRC has asked for an extension in order to have more time to write reports.  Testing will be completed by 
April, 2007. 

 
Status 
This is a three-year research project (minimum).  It was created in order to facilitate Forintek’s membership in 
the SIG established by NRC to assist their researchers as they undertake the three-year first phase of a 
multiphase research project examining the fire performance of Canadian houses.  To date, seven of the eight 
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floor tests planned have been completed as summarized in the table below.  The project time frame has been 
extended by NRC in order to produce the extensive reports for each test and the overall summary report.   
 

Test Floor Assembly (OSB Sub-floor) Basement Door Current Status 

UF-01 Solid wood joist Open Tested 
UF-02 Solid wood joist Closed Tested 
UF-03 Wood I-joist (11 7/8”, LVL flange) Open Tested 
UF-04 Steel C-joist  Open Tested 
UF-05 Metal-plate connected wood truss Open Tested 
UF-06 Wood I-joist (11 7/8”, finger-joined flange) Open Tested 
UF-07 Metal-webbed wood truss Open Tested 
UF-08 Worst performer from engineered floors above Closed To be tested April 24, 07 

   
Partners 
Rodney McPhee, Canadian Wood Council 
Kuma Sumathipala, American Wood Council  
Members of the Wood I-Joist Manufacturers Association (WIJMA).    
 
Research Collaborators 
National Research Council Canada  
Canada Mortgage and Housing Corporation  
Canadian Wood Council, American Wood Council  
Wood I-Joist Manufacturers Association (WIJMA)    
 
Rationale and Potential Impact 
 
The following has been excerpted from an announcement published by NRC. 
Modern Canadian houses generally perform well in fires.  However, as new construction practices, building 
designs and materials are introduced, questions have been raised as to whether we can continue to count on 
this performance.  The CCBFC has requested information from NRC regarding the potential effect of these 
changes on safety for low-rise housing.  In response to these questions, NRC has initiated a project to research 
fires in single-family dwellings and the factors affecting fire safety.  The primary objective of this basic 
research is to determine the impact of innovative residential construction products and systems on fire safety.  
The research seeks to achieve the following goals: 
• Determine the significance of the fire performance of structural materials used in Canadian houses to the 

safety of occupants in houses; 
• Identify methods of measuring the fire performance of unprotected structural members used in Canadian 

houses; and, 
• Measure the fire performance of traditional house construction, as a benchmark for evaluating the fire 

performance of innovative construction products and systems. 
 
To help them achieve their objectives, NRC invited various stakeholders to join a Special Interest Group 
(SIG).  Members of the SIG may comment on the overall research agenda, the design of the actual experiments 
and drafts of reports written by NRC researchers before those reports are more widely distributed.  The SIG 
members may also provide input to help answer unresolved issues, witness fire tests conducted by NRC for 
this project and use the empirical data generated by NRC for this research project within their own 
organizations.   
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For a number of reasons, this NRC research study has grave implications for the wood industry.  More than 
95% of all houses in Canada are of wood-frame construction, either wholly, or in part.  More than 70% of all 
injuries and deaths and more than 40% of all property losses in Canada as a result of structure fires occur in 
residential buildings.  One of the questions this research seeks to address is the relationship, if any, between 
those fire losses and the structural members used in construction of Canadian houses.  Any determination that 
such construction presents an unacceptable fire risk would threaten Canadian markets for wood products.  
Also, the CCCME considers parallel-chord wood floor-trusses, I-joists, SCL and LVL products, and finger-
joined lumber to be “innovative” new building products.  The research seeks to determine if these and other 
“innovative” building products affect fire safety in Canadian houses.  And finally, this research will be 
watched closely by code officials in the United States.  Any actions taken by the CCBFC and CCCME as a 
result of this research will be given very serious consideration in the United States.   
 
Proposed Approach 
 
The main tasks within this project are to provide technical support to NRC in the design of the experiments, 
carrying out of the experiments and interpretation of experimental results.  This will be completed by carrying 
out the tasks listed above under Key Actions and Deliverables. 
 
Work Completed this Fiscal Year 
 
Mr. Steve Craft joined Forintek’s Fire Research Group as a research scientist on May 29 as a replacement for 
Les Richardson who retired effective May 31.  Until the end of May, L. Richardson had been the Project 
Leader for this project; however, Mr. Craft became Project Leader following the mid-term review.  To provide 
continuity with this work, a contractual arrangement was made whereby L. Richardson continued to participate 
with S. Craft on the project throughout 2006-2007. 
 
The following tests were completed in 2006-2007.  The tests consist of an unprotected floor assembly exposed 
to a simulated basement fire (from below) at the full-size housing facility at the NRC’s lab in Almonte, 
Ontario.  For each of the tests listed, a detailed test report prepared by Forintek is available from S. Craft.  
Official test reports are to be prepared by NRC. 
 

• On June 29, S. Craft and L. Richardson attended the 5th fire test (UF-05) conducted in this project.  An 
unprotected floor assembly comprising metal-plate connected wood-trusses and an OSB sub-floor 
were subjected to a simulated basement fire in a full-size housing facility at the NRC.   

 
• On September 21, S. Craft and L. Richardson attended the 6th fire test (UF-06).  In test UF-06, an 

unprotected I-joist floor assembly (flange consisted of finger-joined stock manufactured with a 
polyurethane adhesive) and an OSB sub-floor were subjected to a simulated basement fire in the full-
size housing facility at NRC. 

 
• On February 27, S. Craft attended the 7th fire test (UF-07) conducted in this project.  An unprotected 

floor assembly comprising metal-web wood-trusses and an OSB sub-floor were subjected to a 
simulated basement fire in a full-size housing facility at the NRC.   

 
• On March 15, S. Craft and L. Richardson will attend a repeat of test UF-06 (UF-06R).  This repeat test 

is being conducted to investigate the effect that a change in the floor assembly support structure may 
have on the overall structural performance of the floor assembly.  The NRC staff decided to carry out 
this repeat test after concerns were expressed by the wood industry that the change in the support 
system from what was used in previous tests may have an impact on the structural response of the 
floor assembly. 
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The best structural performance to-date has been observed for the solid wood joist assemblies UF-01 and UF-
02.  A summary of all tests completed thus far is presented in the table below.  Preliminary analyses suggest 
that the structural failure of all assemblies tested to-date (UF-01 to UF-07) occurred after untenable conditions 
were observed on the first and second storeys of the house.   
 

Test Floor Assembly (OSB Sub-floor) Basement Door Time to Failure 
UF-01 Solid wood joist Open 13 min. 40 sec. 
UF-02 Solid wood joist Closed 21 min. 20 sec. 
UF-03 Wood I-joist (11 7/8”, LVL flange) Open 8 min. 10 sec. 
UF-04 Steel C-joist  Open 7 min. 42 sec. 
UF-05 Metal-plate connected wood truss Open 7 min. 49 sec. 
UF-06 Wood I-joist (11 7/8”, finger-joined flange) Open 6 min. 21 sec. 
UF-07 Metal-webbed wood truss Open 5 min. 22 sec. 
UF-08 Worst performer from engineered floors above Closed Not yet tested. 

 
On September 21, S. Craft and L. Richardson attended the 5th meeting of the Special Interest Group (SIG).  
Results for test UF-04 (steel C-joist) and UF-05 (metal-plate connected wood truss) were reviewed.  NRC’s 
Ahmed Kashef presented the results of fire modelling which he had carried out using CFD models in order to 
reproduce the basement fire with a non-combustible floor assembly (FS-1) used in the experiments employing 
FDS (CFD software developed by NIST). 
 
The SIG was asked to provide proposals for Phase 2 of the project which will focus on above-grade wall 
assemblies.  However, before Phase 2 begins, there will be a follow up to Phase 1 in which the performance of 
a few more floor systems will be studied.  Forintek proposed that one test be carried out with solid sawn wood 
joists and a commercially available double pane window in the basement instead of the shutter which is 
opened when the temperature nearby reaches 300ºC.  Forintek also recommended that one test be carried out 
with a NFPA 13D compliant sprinkler system installed in the basement in order to determine the effect of 
sprinkler systems on tenability.  Both of these tests would be tested with the basement door open.  A detailed 
meeting report is available from S.Craft. 
 
A paper was presented by NRC at the Fire and Materials Conference in San Francisco at the end of January 
titled “Development of a Fuel Package for Use in the Fire Performance of Houses Project”. 
 
At the meeting in September, the wood industry requested that NRC and the SIG work together to produce a 
summary communication piece on the findings to date.  In response, NRC decided to call together an expert 
panel to conduct a peer review of the approach and methodology used in the Fire Performance of Houses 
project prior to any communication of the results.  NRC requested that L. Richardson attend the review with 
the expert panel in order to report back to the SIG.  The expert panel review took place on February 20th and a 
summary report by L. Richardson is available from S. Craft. 
 
The 6th meeting of the Special Interest Group will be convened April 24th, 2007 to discuss progress to-date and 
witness test UF-08. 
 
Publications/Patents 
 
Bwalya, A., Lougheed, G., Su, J., Taber, B., Benichou, N. and Kashef, A.  Development of a fuel package for 
use in the fire performance of houses project.  Presented at the 11th International Conference, Fire and 
Materials, San Francisco, USA, January 29-31, 2007. 
 


