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Specific heat of frozen soil considering sensible and latent heat of pore water
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XIA Jin-hong', LI Shun-qun®, XIA Yuan-you, WANG Xing-xing
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan, Hubei, 430070 China;
2. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: The phase change evolution of pore water was analyzed in the freezing process. Based on the mechanism of sensible heat
and latent heat, the frozen soil was divided into freezing soil and stable frozen soil. According to the physical meaning of latent heat,
the specific heat of soil should be stepwisely calculated, namely melting stage, freezing state and frozen state as the temperature
gradually drops from a general temperature to a larger negative temperature. In the melting stage, the pore water is always in the
liquid phase. In the freezing stage, existing liquid water can be frozen into ice. In the frozen state, there exists no liquid water can be
frozen into ice. Thus, the cooling of freezing soil would be accompanied by releasing of sensible heat and latent heat. In frozen soil,
the further cooling was accompanied by releasing of sensible heat. Then, based on the weighted superposition of specific heat
capacity of mixture, the specific heat of the frozen soil is investigated. A method is developed for calculating the specific heat
capacity of frozen soil with consideration of latent heat.

Keywords: frozen soil; specific heat; latent heat; freezing soil; stable frozen soil; weighted superposition
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