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Investigation into frost damage mechanisms of masonry buildings using coupled
hygrothermal and mechanical simulations

Fukui, Kazuma
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This study investigated the deterioration mechanisms of masonry walls due to
freezing and thawing using coupled hygrothemal and mechanical simulations. First, we Investigated
modeling methods for the freeze-thaw processes of fired clay materials which compose masonry walls,
considering the anisotropies of the material properties. Next, calculation models of a masonry wall
were developed, and numerical simulations considering solar radiation and temperature changes in a
cold region were conducted to clarify the season and position in a material in which the ice content
and liquid water and ice pressure became high and the frost damage risks increased.
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