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Estimating MOE of Thermal Degraded Wood
by Stress Wave Method™

Jun-Jae Lee” - Jeong-Won Kim"

ABSTRACT

The strength and stiffness of structures would be weakened by thermal degradation of wood
members which are exposed to a variety of heat including a fire. For this reason, thermal degraded
wood members can’t pertinently support the load. However, it is easy to repair or rehabilitate wood
structures. So, the degraded wood members which can’t support the load can be replaced with new
members. For the sake of this advantage, there is a need Io- nondestructive evaluation(NDE)
technique, which is very effective to assess wood members in service. In this paper, it was considered
whether the stress wave method is adequate to estimate static bending MOE of thermal degraded
wood.

As the result, the relationship between static bending MOE and MOEsw in elevated temperature was
found out significant. Therefore, the application of stress wave method for estimating static bending
MOE of thermal degraded zzwood would be possible. However, it is thought that further research for
the effects of exposure temperature, time, and thermal degradation on the relationship between static
bending MOEb and MOEsw would be needed.
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o} 74 C : stress wave propagation speed (m/sec)
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Fig. 1. Schematic diagram of stress wave measurement.
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Fig. 2. Relationship between MOEsw and MOEb of
Japanese Larch before exposure.
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Fig. 3. Relationship between MOEsw and MOEb of
Douglas-fir before exposure.
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Table 1. Initial MC and MC after exposure in elevated temperatures and time.

Temp. level MC(%) of Japanese Larch MC(%) of Douglas-fir
() Initial 0 hr* 1 hr* 2 het Initial 0 hr.* 1 hr.* 2 hrt
100 11.1 6.6 5.3 9.5 5.8 1.8
150 39 3.2 2.8 1.8 1.4 23
200 17.1 2.1 1.2 0.8 15.9 23 0.9 04
225 1.4 0 0 0.4 0 0
250 0 0 0 0 0 0

* means duration of exposure.
Table 2. MC after recovery for a week.

Temp. level MC(%) of Japanese Larch MC(%) of Douglas-fir
() 0 hr. 1 hr. 2 hr. 0 hr. 1 hr. 2 hr.
100 11.6 10.2 11.1 12.1 10.6 11.1
150 10.9 94 11 104 10.7 10.8
200 8.8 8.5 8.0 8.9 8.3 74
225 7.3 6.7 6.4 6.9 6.1 6.2
250 4.0 6.4 6.2 6.0 58 6.0
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Fig. 4. Relationship between MOEb and MOEsw
at each exposure environment for Japanese
Larch.
Note : i - temperature level and duration of exposure
from 100°C-Ohr to 225°C-Ohr
j - temperature level and duration of exposure
from 225°C-1hr to 250°C-2hr
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Fig. 5. Relationship between MOEb and MOEsw at
each exposure environment for Douglas fir.
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Fig. 6. Relationship between MOEb and MOEsw
after a week recovery for Japanese Larch.
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Fig. 7. Relationship between MOEb and MOEsw
after a week recovery for Douglas fir.
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