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Long Term Goals / Strategies 
• Focus on members’ customers and product end-use performance by dissemination of the results of 

completed fire research to the wider scientific community, code officials, design and construction 
industries, and to Forintek’s members. 

 
Key Objectives 
• Write and submit for publication, a number of scientific papers, best-practice and design guides, and other 

documents; and present papers at scientific conferences, symposia, workshops, etc. which will disseminate 
the results of completed fire research carried out by Forintek over the past few years.   

• Working in collaboration with officials at the Canadian Wood Council, propose changes to building codes, 
and testing and performance standards based upon fire research carried out by Forintek over the past few 
years.    

 
Key Actions and Deliverables 
 

Deliverables Expected Delivery Date 
 

Publication of a number of scientific papers, best-practice and design guides, and other 
documents; and presentation of papers at scientific conferences, symposia, workshops, etc. March, 2007 

In collaboration with officials at the Canadian Wood Council, submission of proposals for 
changes to Canadian building codes, fire test and product/material performance standards March, 2007 

Publication of a number of Technotes, brochures and other documents for use by Forintek’s 
members and the wood industry at large March, 2007 

 
Status 
This is the continuation of a project commenced in 2004/2005.   when two papers were presented at the 5th 
International Wood and Fire Safety Conference in the Slovak Republic, a poster presentation was made at the 
10th International Fire Science and Engineering Conference in Edinburgh, Scotland, three papers were given 
during Canada Wood Fire Safety Missions to Korea and China (Seoul, Beijing, Tianjin and Dujiangyan, one 
paper was presented at the Building Experts Committee symposium in Vancouver, and one paper was 
presented at the Toronto Wood Solutions Fair. 
 
Partners 
Rodney McPhee, Canadian Wood Council; Paul Newman, COFI/Canada Wood; Sylvain Labbé, Quebec 
Wood Export Bureau.  
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Rationale and Potential Impact 
In preparation for an external audit/evaluation of Forintek’s fire research program over the previous ten years, 
in 1993 Forintek’s fire researchers prepared a brief synopsis of the achievements/accomplishments resulting 
from that research program.  The summary highlighted fourteen major subjects addressed by our fire research 
program during that time period and identified more than 120 major publications and presentations by Forintek 
fire research scientists which resulted from the research.  At the same time, this self-examination of the 
research program identified many achievements in the research that had not been transferred into appropriate 
code revisions and changes to standards.  It also highlighted the industry’s pressing need for Forintek expertise 
and assistance in addressing numerous codes and standards issues related to fire safety and fire performance of 
wood structures and wood-based construction materials within Canada, the United States, Japan and China.  
Responding to those needs requires the frequent presentation of scientific papers and publication of articles in 
scientific and other journals based upon the results of Forintek’s fire research.  This project facilitates the 
communication of the Forintek’s fire research results to the supporting members and to the wood industry at 
large.   
 
Proposed Approach 
Write and submit for publication, a number of scientific papers, best-practice and design guides, and other 
documents; and present papers at scientific conferences, symposia, workshops, etc. which will disseminate the 
results of completed fire research carried out by Forintek over the past few years.   
 
Work Completed this Fiscal Year 
In 2005/2006, a paper written by L.R. Richardson entitled “Fire Losses in Selected Property Classifications of 
Non-residential, Commercial and Residential Wood Buildings: Part 1 – Hotels/Motels and Care Homes for 
Aged” was submitted to the journal Fire and Materials for consideration for publication.  In the 1st Quarter of 
2006/2007, in response to comments from the reviewers, the paper was revised and has now been accepted for 
publication.  The paper evaluates the adequacy of building code requirements by examining Canadian and 
American fire loss statistics for hotels/motels and care homes for the aged, and comparing fire losses for wood 
buildings with those for similar buildings of non-combustible construction.  The paper also examines causal 
factors associated with fires in those structures, the extent of flame and smoke spread, the ability of sprinkler 
systems and building construction to minimize fire losses, and the outcomes of fire events.   
 
May 3-5, 2006, Carleton University offered a short course for practitioners entitled Fire Hazard, Risk Analysis 
and Risk Management.  The course provided an introduction to fire hazard and risk analysis, and demonstrated 
their application to fire safety design and fire risk management.  As part of the course, J.R. Mehaffey prepared 
and delivered three one-and-a-half hour lectures entitled “Standard Guidelines for Risk Analysis”, “Exposure 
Assessment and Scenario Frequencies” and “Consequence Analysis and Risk Calculations”.  
 
The 4th International Workshop Structures in Fire – SiF’06 was held May 10-12, 2006 at the University of 
Aveiro in Portugal.  SiF Workshops provide an international forum where experts in fire resistance research 
can present their research activities and receive feedback from their colleagues.  A total of 134 delegates from 
24 countries attended the Workshop.  Two papers, co-authored by Forintek scientists, were presented:   

• S. Craft presented a paper entitled “Predicting the Fire Resistance of Light-Frame Wood Floor 
Assemblies” by S.T. Craft, G.V. Hadjisophocleous, B. Isgor, and J.R. Mehaffey.  The paper described 
the development of sub-models to predict the rates of calcination of gypsum board and pyrolysis of 
wood for any heating regime that can be anticipated in fires.  These sub-models have been imported 
into a heat and mass transfer model under development at Carleton University to predict the thermal 
response of wood-frame assemblies protected by gypsum board when exposed to any arbitrary fire. 

• B. Badders of Southwest Research Institute (SwRI) presented a paper entitled “Using Commercial 
FEA Software Packages to Model the Fire Performance of Exposed Glulam Beams” by B. Badders, 
J.R. Mehaffey and L.R. Richardson.  The paper investigated the feasibility of using commercially 
available finite element analysis (FEA) programs to model the performance of a glulam beam exposed 
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to fire.  The results generated by five different FEA models were compared with experimental data 
generated at SwRI.  It was shown that the FEA models are useful, though labour intensive to use. 

A copy of the Workshop proceedings is available from S. Craft. 
 
J.R. Mehaffey was an invited speaker at the International Workshop on Fire Risk Assessment and Risk-based 
Fire Safety Design Method which was convened in Kyoto, Japan on November 3.  The purpose of the 
workshop was to exchange international experience with fire-risk assessment and its application to fire-safety 
design.  Since performance-based fire-safety codes have been adopted in many countries, fire-safety design-
practices are shifting from complying with prescriptive provisions to using performance-based methods. 
Although most methods in use are deterministic, there is a common recognition that a sound fire-safety design 
method should be risk-based.  J.R. Mehaffey delivered a paper entitled “Selection of representative fire 
scenarios for undertaking fire risk assessment”.  The paper described a systematic methodology for selecting 
representative fire scenarios for undertaking fire risk assessments.  The paper was based on the contents of two 
recently published ISO documents: 

• ISO/TS 16732 “Fire Safety Engineering – Guidance on fire risk assessment”. 
• ISO/TS 16733 “Fire Safety Engineering – Selection of design fire scenarios and design fires”. 

A CD containing the PowerPoint versions of all papers presented during the Workshop was distributed during 
the Workshop and is available from J.R. Mehaffey. 
 
During the Fire and Materials Conference 2007 January 29-31 in San Francisco, S. Craft presented a paper 
entitled “Predicting the Fire Resistance of Light-Frame Wood Floor Assemblies” that had been authored by 
S.T. Craft, B. Isgor, G. Hadjisophocleous and J.R. Mehaffey.  The Fire and Materials Conferences are major 
international forums for those interested in the fire performance of materials, specifically on how materials 
(and products) resist and react to fire.  The paper reported progress in the development of a finite element 
model to predict heat and mass transfer in gypsum board and wood when exposed to fire.  As a first attempt at 
evaluating the accuracy of the model, a series of cone calorimeter experiments were conducted at the US 
Forest Products Laboratory.  Comparisons between test results and the predictions from a one-dimensional 
heat and mass transfer analysis were shown to be very encouraging.  A CD containing the full texts of all 
papers presented during the Conference was distributed during the Conference and is available from S. Craft. 
 
The following two papers have been accepted for presentation at Interflam 2007, September 3-5, 2007 in 
London, UK. 

• “Fire Performance of Wood-based Room Lining Materials” by J.R. Mehaffey, and J.P. Huczek and 
M.L. Janssens of the Southwest Research Institute (SwRI).  The paper will summarise research 
conducted during 2005-2006 to characterise the fire performance of wood interior finish in a variety of 
international fire tests.  Under contract to Forintek, SwRI conducted tunnel tests (North America), 
cone calorimeter tests (Japan and Australia), single-burning-item tests (Europe) and room-corner tests 
(ISO - global) on several wood products.  The wood products were white pine boards, white oak 
boards, OSB, Douglas fir plywood and fire-retardant treated Douglas fir plywood.   

• “Predicting the Temperature Rise in Light-Frame Wood Floor Assemblies Exposed to Fire” by S.T. 
Craft, J.R. Mehaffey, G. Hadjisophocleous and B. Isgor, G.  This paper will report on progress in 
model development since the Fire and Materials Conference 2007 paper.  The finite element model 
has recently been extended to be fully two-dimensional and to address radiant heat transfer within the 
cavity of a floor assembly.  It can simulate heat and mass transfer through a floor assembly complete 
with a gypsum-board ceiling, solid sawn wood joists, and a plywood sub-floor when the assembly is 
exposed to fire from below.  The paper will describe the model in detail and will compare its 
predictions with the results of medium- and full-scale fire-resistance tests conducted at the National 
Research Council Canada. 
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S. Craft is preparing a scientific paper summarising the papers prepared for presentation at the Fire and 
Materials Conference 2007 and Interflam 2007.  This paper, which will be comprehensive in nature, will be 
submitted for publication in the journal Fire and Materials.   
 
J.R. Mehaffey is preparing a paper for presentation at the Seminar on some Critical Areas Facilitating the Use 
of Fire Safety Engineering in Performance-Based Design which will be convened in Paris on April 26 & 27.  
The Seminar will address three topics of critical importance to performance-based design: 

• How to express functional requirements and performance criteria once fire safety objectives have been 
established? 

• How to collect and interpret statistical data from real fires for use in fire safety engineering? 
• What actions (e.g. peer review) are in use in various countries to assess performance-based designs?  

The Seminar is being convened to aid France in the development of a performance-based fire code.  The 
purpose of the seminar is to review current approaches and expected further developments in various 
countries.  Dr. Mehaffey is an invited speaker who will open discussion on the first topic with his presentation 
entitled, “Establishing Functional Requirements and Performance Criteria”. 
 
Publications 
 
Craft, S.T., Hadjisophocleous, G.V., Isgor, B. and Mehaffey, J.R. 2006.  Predicting the Fire Resistance of 

Light-Frame Wood Floor Assemblies. Proceedings of the 4th International Workshop Structures in Fire, 
SiF’06, May 10-12, 2006. University of Aveiro, Portugal. Volume 2, pp. 939-950.  

 
Badders, B., Mehaffey, J.R. and Richardson, L.R. 2007.  Using Commercial FEA Software Packages to Model 

the Fire Performance of Exposed Glulam Beams. Proceedings of the 4th International Workshop Structures 
in Fire, SiF’06, May 10-12, 2006. University of Aveiro, Portugal. Volume 2, pp. 931-938. 

 
Mehaffey, J.R. 2006. Selection of Representative Fire Scenarios for Undertaking Fire Risk Assessment.  

Proceedings (CD) of the International Workshop on Fire Risk Assessment and Risk-based Fire Safety 
Design Method, November 3, 2006. Kyoto, Japan. 

 
Craft, S.T., Isgor, B., Hadjisophocleous, G.V. and Mehaffey, J.R. 2006. Predicting the Fire Resistance of 

Light-Frame Wood Floor Assemblies. Proceedings (CD) of the Fire and Materials Conference 2007, 
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