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Long Term Goals / Strategies 
Expand markets for wood products and systems through global recognition of wood as a high-performance 
building material in terms of durability. 
 
Key Objective 
• Provide data for a numerical model that will provide an indication of the time required for initiation of 

strength loss in wood-based panels when the panels are exposed to a range of fluctuating moisture contents 
and temperatures. 

 
Key Actions and Deliverables 

Deliverable Expected Delivery Date 
Completed Item  

Report on critical times and moisture contents for detectable strength loss in plywood, OSB 
and hemlock under fluctuating moisture conditions. 

March 2008 
 

 
Status 
The previous project, Limiting Conditions for Decay, had a similar objective and was designed to develop data 
under constant moisture conditions. A literature review showed that very little data was available from work 
specifically designed to supply data for damage functions associated with hygrothermal models. Trials of OSB 
and plywood under constant relative humidity are still under way, with no strength loss over two years at 90% 
and 95% RH, but showing initiation of strength loss in OSB after nine months at 99% RH. Further work is 
needed to evaluate the effect of humidities fluctuating between 80% and 99%.  
 
Partners 
Canadian Wood Council  
National Research Council / Institute for Research in Construction 
 
Rationale and Potential Impact 
The data generated in this project will be used to develop damage functions for hygrothermal models designed 
to predict the performance of wall systems in a variety of climates. In the absence of these data, the building 
science community has used inappropriate data from laboratory tests never intended for this purpose, mostly 
on European wood species. Changes in building codes, mainly related to energy conservation, may have 
resulted in reduced ability of wood wall systems to tolerate moisture ingress caused by poor design and 
construction. While efforts are under way to improve design and construction (see Decision Aids for Durable 
Wood Construction), research is also needed in improved moisture control strategies for wall systems. 
NRC/IRC has completed the Moisture Management in Exterior Walls (MEWS) research program funded, in 
part, by a consortium of interested parties. This has implemented a hygrothermal model, now called HygIRC, 
which predicts the change in moisture contents of materials over time under a range of climatic conditions. 
They had intended to link this to a damage function for biodeterioration of wood components, but we 
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convinced them the available data were not appropriate for North America. We have committed to developing 
the necessary data. If this work is not done and wood buildings get a broader reputation for decay problems or 
conservative designs lead to increased costs for wood, the steel industry could realize its target of 25% of the 
framing market. A reduction in U.S. wood demand would likely affect imports rather than domestic 
production. A 25% substitution by steel could impact 4.8 billion fbm of Canadian lumber exports and 
0.3 billion fbm of domestic consumption. A similar substitution of non-wood products for sheathing could 
impact 2.7 billion square feet, 3/8” basis, of OSB across North America. 
 
Proposed Approach  
The test protocol will closely resemble that of the previous project, Limiting Conditions for Decay, but this test 
will be run under fluctuating RH conditions rather than the steady-state conditions of the first project. Samples 
of hemlock heartwood, Canadian Softwood Plywood (CSP) and aspen OSB will be placed in a conditioning 
room and held at near-100% RH for a period of time, yet to be decided. This will move the sample equilibrium 
moisture content (EMC) to near fibre saturation, close to the point where the products are at risk of decay. At 
the end of the high RH cycle, the RH will be dropped to a level where decay will not occur and the samples 
held at that RH until the new EMC is reached. After a period at low RH, the samples will again be cycled up to 
a high RH. This cycle will repeat, with inoculation of the samples with decay fungi at intervals. The samples 
will be monitored for visual evidence of decay and when it appears, representative samples will be tested for 
stiffness and failure load, with the remainder of the samples remaining in test for future evaluations throughout 
the project. 
 
A second set of samples will be prepared and placed in a conditioning room at 80% RH. Following 
equilibration, these samples will be sprinkled with water to raise the moisture content (MC) to 40%. The 
samples will then be allowed to reach EMC at 80% RH, and the cycle repeated. As with the other samples, 
these will be inoculated at intervals, monitored and tested for stiffness and failure load. Samples will be tested 
at intervals throughout the course of the project. 
 
It is anticipated that these results will help indicate the time to strength loss under fluctuating moisture 
conditions such as would be encountered in high RH climates and in situations where liquid water wets wood. 
 
Work Completed this Fiscal Year 
Data were analyzed and the final report on the previous project, Limiting Conditions for Decay, was written 
and submitted to CFS in August 2005. Samples remaining at the conclusion of the previous tests, stored at 
90% and 95% RH and 40% MC were removed from the high humidity conditioning rooms, weighed and 
placed in a second conditioning room to equilibrate at 65% RH. The equilibrated samples were tested for 
stiffness and failure load and the MC on removal from high RH conditions determined. They were then 
visually inspected for any indication of decay. New probability functions for decay initiation in OSB and 
hemlock heartwood were calculated; there was no decay evident on the CSP samples. The graphs previously 
prepared for the August CFS report were updated with the new data. A presentation on this work was prepared 
for the March 2006 conference, Wood Protection 2006 in New Orleans, sponsored by the Forest Products 
Society, and a paper was written for inclusion in the Proceedings. 
 
Climate control at the high RH conditions planned for this project is problematical. Small fluctuations in RH 
or temperature can result in condensation of liquid water on the samples, nullifying test results. Equipment 
modifications are under way to reduce fluctuations around the setpoint, and improved monitoring devices have 
been purchased. 
 
Plans are in place for a visit to Forintek in March 2006 by Hans Schleibinger, mycologist, and Morad Atif, 
management, from NRC/IRC to discuss details of this project and explore possibilities for future co-operation 
between the two groups. Karen Bartlett of the UBC Occupational Hygiene Department will also participate. 
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