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Experimental study on water migration in undisturbed soil during
freezing and thawing process
ZHAO Gang, TAO Xia-xin, LIU Bing
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)
Abstract: In order to quantify the studies on the water migration in undisturbed soil during the freezing and thawing process,
under the same experiment conditions, the influence of single factor on water migration is studied by changing the only factor
of the initial water content or temperature mode. After freezing and thawing of the pre-set position, the following phenomena

are observed: the horizontal and vertical cracks in the unmelt portion, the obvious freezing and thawing boundary, the water

accumulation layer and melting layer in different layers, different water freezing temperatures in the soil, and the unevenly

distributed water accumulation and ice. Through the studies on the temperature fields during freezing and thawing process and

the water contents before and after the freezing and thawing process and the test data, the conclusions are drawn as follows:

0

when the top board temperature of the test case changes, the soil samples with different water contents have the same changing

trend at various testing points; when the top board temperature of the test case keeps unchanged, the more the initial water
=

cases, the more the water content accumulation at the water accumulation layer.

content of the soil samples, the more the water migration and accumulation; the influence of the water migration is obvious
under different freezing and thawing temperature modes, and the higher the freezing temperature of the top board of the test
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Table 1 Test conditions for water migration in undisturbed soil

samples
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Fig. 4 Temperature - time curves
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Fig. 6 Water content of 1st sample along depth direction
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