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Decay of timber and its mechanical characteristic

Kochi University of Technology
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1. Objectives

Recently, needs for timber structures have increased because they are human-friendly
and eco-friendly. The timber is expected as the material that can achieve the
sustainable development. However, in case of using the timber as structural material, it
has some problems as follows;

1. Cost

2. Fire resistance

3. Decay of timber

4. Variations in mechanical characteristic

5. Anisotropic of the material

Regarding No. 4 and 5, there are many studies and they are solved practically by the
laminated timber technology.

However, there are little data on the mechanical characteristics of the decayed timber.
The lack of the data mentioned above may be one of the major reasons that reduce the

reliability of the timber structures.

2. Research procedure
In this research work, only Japanese cedar is studied, because the forests of Japanese
cedar are the serious environmental problem in Kochi and the utilization of cedar is
required urgently.
Test piece making, decaying process and loading test are carried out, following JIS
regulations with some modification. The flow of research is as follows;
Test piece making
Loading test on the timber before decay
Decaying
Loading test on the timber after decay

3. Test results

3.1 Mechanical characteristic of timber before decay
3.1.1 Unit weight and strength



It is generally said that the strength of timber is strongly associated with the unit
weight. The loading test shows that the correlation between the strength and unit
weight is high only in the fibrous direction. Regarding the strength in other direction,
the effect of the ration of the latewood to the earlywood in volume is larger than the

effect of the unit weight.

3.1.2 Fracture mode

Several different fracture modes are observed in the test, even if they are loaded in the
same way. For example, if there is some eccentricity in load, the stress concentration
occurs at some area and only the earlywood breaks and the whole test piece crashes
finally. In the case that the force is loaded uniformly, the test piece breaks in the mode of
split-off. Because of the difference in fracture mode, the strengths of the test pieces

show the large scattering.

3.1.3 Load direction and yield stress
Yield stress and Young's modulus in fibrous direction are about ten times of those in
other directions. Therefore, in the structural design of the timber structure, the timber

should be used so that the major loads act in the fibrous direction.

3.2 Effect of decay

The level of the decay was judged by the reduction in weight. The results of the weight
measurement do not necessarily agree with the appearance of the test pieces. In this
study, the decaying process was not successful and the sufficient numbers of decayed
test pieces were not obtained. The reduction in the yield stress and Young's modulus of

decayed test pieces are significantly large.

4 Conclusion
The strength of timber is strongly associated with weight in the fibrous direction.
The ration of earlywood to latewood in volume affects the strength in other directions.
There are several different fracture modes, even in the test pieces are loaded in the
same way.
The level of decay is difficult to estimate from the appearance.

The effect of decay on mechanical characteristics is large.



