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INFLUENCE OF FIRE EXPOSURE ON THE MECHANICAL PROPERTIES OF WOOD

— Exposure temperature dependence of Young's modulus and bending strength of
Cryptomeria japonica, Larix leptolepis, Pseudotsuga menziesii and Zelkova serrata under and after heating —
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Young’s modulus and bending strength of 3 species of wood commonly used for engineered wood and Zelkova, hardwood normally
used for traditional large building, heated up to 250°C are measured at the elevated temperature and after cooling to the room
temperature as an engineering basis for the structural fire safety design and the reusability diagnosis of large-scale timber buildings.
The results show the both properties, either at elevated temperature or after cooling, are highly dependent on exposed temperature
for 150-200°C or higher, and correlation between the Young’s modulus and the bending strength tends to become weaker with rise of
exposed temperature. The bending strength at elevated temperature is found to converge while it is notably scattered at normal

temperature.
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INFLUENCE OF FIRE EXPOSURE ON THE MECHANICAL PROPERTIES OF WOOD

— Exposure temperature dependence of Young's modulus and bending strength of
Cryptomeria japonica, Larix leptolepis, Pseudotsuga menziesii and Zelkova serrata under and after heating —
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In recent years, the wooden building has been noted from various perspective, low-carbonization and management
of forest resources etc., and cases of new wood utilization to public buildings are increasing in Japan. On the other
hand, fire-resistive and quasi-fireproof constructions are assessed from the mechanical fire safety view point to
prevent the collapse. If a fire-spread is prevented in a large-scale timber-based building, fire damage remain locally
and it is highly possible to reuse the structural members including those damaged by fire. While mechanical
behaviors of wood that are cooled to the room temperature after fire have been seldom studied, it is necessary to
understand the residual strength of structural members after a fire for reusing fired wooden buildings.

In this paper, Young’s modulus and bending strength of 3 species of wood commonly used for engineered timber and
Zelkova serrata, hardwood normally used for traditional large building, heated up to 250°C are measured at the
elevated temperature and after cooling to the room temperature as an engineering basis for the structural fire safety
design and the reusability diagnosis of large-scale timber buildings. As an analysis of the experiment, the facts listed
below were revealed.

1. Temperature dependence of Young’s modulus and bending strength under heating.

2. Recovery characteristics of Young’s modulus and bending strength after heating.

3. Relations between Young’ s modulus, density and bending strength under and after heating.

This bending experiment, measurements of the Mechanical properties of Cryptomeria japonica, Larix leptolepis,
Pseudotsuga menziesii and Zelkova serrata, was conducted under and after heating on a scale of 1 to 5 below char
temperature (the room temperature, 50°C, 100°C, 150°C, 200°C, 250°C). The specimens were hewed out from same log
without knots and sized 20mm square and 320mm span (fig.1). These were dewatered to approximately 3 % moisture
content before the bending test. The bending test was conducted as provided by JISZ2101 “The examination method
for the bending strength” and taken place in compression testing machine with heat-controlled chamber (picture.1).
The experimental procedure is shown in fig.2.

The results show the both properties, either at elevated temperature or after cooling, are highly dependent on
exposed temperature for 150-200°C or higher, and correlation between the Young’s modulus and the bending strength
tends to become weaker with rise of exposed temperature. The bending strength at elevated temperature is found to
converge while it is notably scattered at normal temperature. This study is reported experimental evidence of an

assessment for the structural fire safety and the reusability diagnosis of large-scale timber buildings.

(20144F 1 H31H EAR=28E, 20144F 3 H31HERM iE)
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