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Abstract

During the freezing process, the research on the water heat distribution characteristics and frost
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heaving has always been a hot spot in permafrost research. In this paper, the cohesive soil around
Alar city in southern Xinjiang is taken as the research object, and the frost heaving test of soil un-
der Unidirectional Freezing is carried out. The cold end temperature is -1°C, -5°C and -10°C, the
warm end temperature and the ambient temperature are 3°C, and the water heat change and soil
deformation under Unidirectional Freezing are studied. The results show that the moisture mi-
gration process in soil is affected by soil cooling, and the lower the temperature of the cold end is,
the faster the moisture migrates to the cold end with freezing time. The frost heaving increases
with the increase of freezing time, and the lower the cold end temperature is, the greater the frost
heaving is. The research results can well reflect the temperature distribution, moisture distribu-
tion and deformation law of cohesive soil in the freezing process in southern Xinjiang under dif-
ferent temperature changes, so as to provide a theoretical reference for the later in-depth study of
subgrade salt frost heaving deformation mechanism.
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Figure 1. Particle size distribution curve
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Figure 2. Schematic diagram of frost heaving device
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Table 1. Initial and boundary conditions
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TO1 48 20 18.25 1.69 -1 3 3
TO2 48 20 18.25 1.69 -5 3 3
TO3 48 20 18.25 1.69 -10 3 3
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Figure 3. Variation curve of moisture content with height at different cold
end temperatures
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Figure 4. Temperature versus time curves of different positions at different cold
end temperatures
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Figure 5. Variation of soil frost heaving with time
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