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Characteristics of moisture migration in freezing silty
clay under the pressure
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(State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering Research

Institute, Chinese Academy of Sciences, Lanzhou 730000, Gansu, China)

Abstract: The water migration is of great significance for frost heave. However, the rigid void
was used to simulate the water migration process, which may not be available for the soils bearing
ground pressure. According to the energy conservation and mass conservation principle, one
dimensional water-heat transport theory under pressure which considered the porosity was
established. This process was combined with the relationship between effective stress and pore
ratio, volume ice content and the temperature. Based on the moisture migration experiment
apparatus, a series of moisture migration tests were carried out on silty clay under various
pressures in an open system. Results indicate that the amount of water intake increases with the
elapsed time, resulting in the three different stages in the process of the frost heave, slow
deformation, rapid increasing and decreasing stage, respectively. The frost heave rate is sensitive
to the overburden pressure. The position of peak water content moves downward with the
descending of freezing front. As the overburden pressure increases, the amount of water

migration decreases gradually and the time to start water uptake delays. 1 tab, 10 figs, 16 refs.
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Fig. 1 Phase of saturated freezing soil
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Fig. 3 Grain size distribution of soil sample
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Fig.5 Temperature change with time at different positions
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Fig. 6 Temperature profiles at different times
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Fig. 7 Water content profiles at different times
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