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The purpose of this study was to "clarify the deformation mechanism of wood
during long-time use, and to evaluate the mechanical durability of aged wood as residual life". Test
specimens were made from structural members used in the old temple during 200-250 years. From the
micro behavior, the change of the mechanical properties of cellulose was examined, and the residual

life was examined by the fatigue test as macro behavior.

As a result, it was indicated that some minute damage such as detachment between layers was caused
in the secondary wall of the cell wall due to aging or long-time use. Because of such minute damage,
the final energy of aged wood was lower than that of the recent wood, and the ratio of final energy
to the envelope energy increased. In the case of tension, since the envelope energy is almost
consumed during 250 years, it is suggested that the subsequent residual life in tension can be
expressed by the transition of the final strain energy.
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