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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 spruce under fluctuating moisture conditions.  This information will be provided to 
NRC/IRC and to Oakridge National Laboratories for incorporation into predictive programs 
for damage in building components, resulting in more accurate models with a more positive 
outcome for wood. 

March 2009 
(revised from 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 oriented 
Strandboard (OSB) and plywood under constant relative humidity showed no strength loss over three years at 90% 
and 95% RH, but showed 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%.  
 
Visual examination proved a more sensitive indicator of decay initiation than strength testing in the previous 
project, and natural infection played a large role in decay initiation.  As a result, it was determined that less 
emphasis be placed on both these parameters in the new project, this is reflected in the project protocols prepared 
in 2005-06.  The technical requirements for operating the two rooms under the chosen fluctuating conditions were 
examined and work was commenced on establishing these cycles. In the previous project considerable difficulties 
were encountered in operating rooms at high relative humidity.  In 2005-06 emphasis was placed on ensuring that 
the proposed fluctuating conditions operated reliably. 
 
In 2006-07 input was sought from NRC regarding test protocols that would yield data useful in modeling; response 
to these requests was slow.  Delays in receiving input from NRC-IRC on test protocol and a delay in placing 
specimens into the test chambers necessitated extending the completion date to March 2009. 
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Commissioning of the high humidity test chamber continued throughout 2006-07 with the installation of additional 
control equipment, monitoring probes and instrumentation. Valving was obtained, installed and commissioned to 
tightly control the high humidity room at both 80% and 98% RH. The system is accurately controlling the RH 
within the desired limits at each RH and transitions between the two RH's are smooth. A safety cutout system for 
the room was installed and temperature and RH limits successfully challenged. Information on the system is 
downloaded weekly, printed and examined for anomalies.  
 
Sample racks for the 80/98% chamber were assembled and installed in the room.  Sample racks were also built and 
installed in the wet/80% chamber. A schematic drawing of the sprinkling system was created and the parts and 
controllers purchased. Installation of the sprinkling lines started in March 2007. 
 
SPF 2" x 6" x 12’ KD lumber, J-Grade, was obtained from a sawmill and white spruce heartwood lumber was 
selected. Specimens were cut and selected for appropriate grain with other strength defects such as knots rejected. 
The white spruce specimens were placed in the conditioning room at 65%/20°C. 
 
OSB and CSP plywood were purchased from a commercial lumberyard. To determine whether the panels 
conformed to the appropriate CSA strength standard, specimens were cut from each panel, numbered and 
conditioned to constant EMC at 65%/20°C. These were then weighed, strength-tested, oven-dried and re-weighed. 
The MC was calculated and strength results compared to the Standard requirements.  At the end of 2006-07 CSP 
and OSB test specimens were being cut from panels that passed this initial assessment. 
 
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 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 
This project is a follow-up to project #1063; Limiting Conditions for Decay, which determined the time required to 
initiate decay in hemlock heartwood, OSB and Canadian Softwood Plywood (CSP) at 20°C and several steady 
state RH regimes. However, in buildings the temperature and RH will normally fluctuate both over the course of a 
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day and also over the course of a year. The effect of these RH fluctuations on decay initiation is not known and is 
the subject of this study. 
 
Specimens of OSB, CSP and white spruce heartwood will be exposed to one of two wetting and drying regimes to 
determine the time to initiation of decay. In addition to visual assessments for decay initiation, at intervals 
specimens will be sacrificed in stiffness and strength tests and the MC determined. 
 
In one regime the specimens will be held at 80% RH and 20°C and water sprinkling will be used to increase the 
specimen MC to 40%. The specimens will then be allowed to equilibrate 80% RH and the cycle repeated. This is 
intended to simulate the effect of ongoing water leakage in a building. 
 
A second regime is intended to simulate the natural rise and fall of RH in a building based on weather and 
temperature fluctuations without ingress of liquid water. The specimens will be allowed to equilibrate at 80% RH, 
then the RH will be elevated to 98% RH where the samples will again be allowed to equilibrate prior to returning 
to 80% RH and repeating the cycle. 
 
Work Completed this Fiscal Year 
The remaining CSP and OSB specimens were cut, numbered and placed in the 65%/20°C conditioning room.  The 
wood species of the face veneers of each plywood sheet were identified as spruce by examining thin sections with 
a microscope.  Specimens remained in the 65%/20°C conditioning room pending installation in the test chambers.  
Additional specimens were prepared for use in preliminary tests and MC monitoring throughout the test.   
 
Installation of the sprinkling lines in the wet/80% room was completed.  Programmable logic controllers (PLC’s) 
to control the duration and timing of sprinkling were purchased and installed in June 2007.  To check out the 
system and establish wetting and drying cycles for the three commodities in the wet/80% RH room, three 
preliminary tests were run and the rates of wetting and drying for each commodity were examined.  It was 
determined that 18 one-hour cycles, each with nine seconds of sprinkling, would wet spruce heartwood, OSB and 
CSP samples to a moisture content (MC) in excess of fibre saturation, the MC at which the material becomes at 
risk for decay.  Over the course of a week it was possible to wet the specimens to the target MC and then allow 
them to condition at 80% RH to a target MC below 20%.  The spray nozzles were later replaced with ones that 
produced a flatter spray fan that wet the entire specimen length during spraying.   
 
Based on the wetting and drying rates obtained in the wet/80% RH chamber, it was decided to cycle the second 
chamber for three days at 98% RH and four days at 80% RH.  Specimens in both chambers will be exposed to high 
moisture contents for similar time periods, enabling easier future comparisons. The PLC cycles in both chambers 
were programmed and the rooms are operational. The wetting and drying information was shared with NRC in 
mid-September, 2007.  A breakdown in the humidification system in the 65%/20°C conditioning room resulted in 
drying of the test specimens so that it was not possible to accurately weigh them, a necessary step prior to 
installation in the test chambers.  The system was not fully operational again until January 2008.  
 
Spruce heartwood, OSB and CSP specimens conditioned to EMC in the 65%/20°C conditioning room were 
weighed and placed on racks in both test chambers in February 2008.  Cycling of test moisture conditions 
commenced on March 3, 2008.  Representative specimens are being weighed at intervals and the MC estimated. 
MOE, MOR and MC determinations were done on the baseline specimens at To. Monitoring of RH and 
temperature in the two test chambers is on-going, the chambers appear to be operating to the set parameters.   
 


