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This study aimed to determine the causes and mechanisms of the varied
deterioration observed in two types of materials applied on the exterior of a historical building,
Koshien Hall. In this study, the extent of deterioration and the surrounding surface areas were
investigated. The respective materials’ properties such as the thermal moisture of the stones were
estimated, and the stones’ temperature and moisture levels were simulated by heat and moisture
transfer analysis.

The results revealed the following: there is a big difference between the moisture transfer
coefficients of the two stones when wet and dry; the area with high moisture content during rainfall
differed; the time of rainfall, the amount of solar radiation after rainfall, and the amount of
nocturnal radiation affect the freezing and drying that cause deterioration; and the difference in
the extent of deterioration can be explained by the range of high moisture content.
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