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Dynamic mechanism of frost damage on building materials considering supercooling
and energy transfer
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_In this study, we focused on the supercooling phenomenon and investigated
the process of material deformation and destruction during the freeze-thaw process using

differential scanning calorimetry (DSC), thermomechanical analysis (TMA), and X-ray CT images. We
found that some samples exhibited energy changes after the freeze-thaw process by improving the
measurement accuracy of DSC, and the residual strain due to freeze-thaw was detected by TMA.
However, distinctive fracture in the material was difficult to discriminate from the X-ray CT image,
and thi_cgrrespondence between the degree of damage, energy change and residual strain could not be
quantified.

On the other hand, by combining the heat and moisture transfer model in the material considerin? the
supercooling process and the deformation model due to the water pressure change in the materia

based on poromechanics, the temperature and strain change in the freeze-thaw experiment conducted
separately could be well reproduced.
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