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A Model of Hydraulic Conductivity for Frozen Soil

Using Unfrozen Water Content Curve

ZHANG Zhilong, GUAN Chenchen

(School of Architectural and Civil Engineering, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract : To predict moisture migration in frozen soil more accurately and easily, a new hydraulic conductivity
model based on the Hagen-Poiseuille equation has been developed in this research to describe water flow in frozen
soil using the soil-freezing characteristic curve and taking into account the effects of water slip and effective viscosity
of water at pore walls. The hydraulic conductivity of frozen silt clay and silt calculated by this model matches very
well with the results from experiments at the same condition. In addition, the model can predict the hydraulic
conductivity of saturated clay and silt with different initial moisture contents in the temperature range of 0 °C to
-5 °C. This model requires only a frozen-soil characteristic curve and the hydraulic conductivity of the unfrozen
soil at the same moisture content, it can improve the accuracy of frost heave and thaw settlement predictions.
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