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In this study, we focused on frost damage of porous building materials and
tried to quantify the fracture energy of the materials by a thermodynamic approach using a thermal
analysis apparatus. The amount of heat dissipation/absorption associated with freezing/thawing of
minute specimen was measured using a DSC. Detecting the fracture energy was found difficult due to
the precision of the apparatus. In TMA, the relation between the maximum and residual strains and
the degree of saturation was investigated using specimens with different water contents.

A freeze-thaw experiment was conducted using a real-size sample to obtain the data of temperature
change of the sample. The rapid temperature increase due to elimination of supercooling observed in
the experiment was reasonably reproduced by the numerical analysis corresponding to the experiment,
in which the ice formation rate obtained by DSC was applied to the existing three-phase heat and
moisture simultaneous transfer theory.
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