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Study on heat-water-stress coupled model of soils considering hysteresis of
unfrozen water due to freezing and thawing

Chen, Jian
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The hysteresis phenomenon of the unfrozen water content occurs because the
ice content and hydraulic conductivity change greatly due to the freezing-thawing process of soils.
It is necessary to develop a heat-water-stress coupled analysis model that can consider such a
complicated moisture history.

Based on the porous media theory, this study considers the phase transition characteristics of ice
and water in soils, which have been clarified by nuclear magnetic resonance experiments. The phase
transition characteristics were represented as soil freezing characteristic curve into the proposed
model. A more versatile heat-water-stress coupled model was constructed.In addition, soil column
freezing experiments with and without water supplying were conducted. The experimental and the
simulated results of temperature, water content, and frost heave were compared to verify the
propos?d mggeé. The effects of moisture, heat transfer and deformation properties during freezing
were clarified.
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