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Experimental study of water migration in saturated freezing silty soil

WEI Hou-zhen, ZHOU Jia-zuo, WEI Chang-fu, CHEN Pan

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Freezing tests are conducted on saturated silty soil samples with different boundary temperatures and heights to study
water migration, water redistribution, frost heave and ice lens. The experimental results shows that, when temperature becomes steady,
water keeps on migrating to freezing front and water content increases sharply near the freezing front and ice lens forms. The
geometry of ice lenses in saturated freezing silty soil is regular without dendritic structure and frozen soil has massive structure
without network of cracks. There is a starting time for frost heave, before which the water in soil is drained by the sudden freezing of
the supper-cooled soil water. When the frost heave occurs water from outside supplies to the soil sample and the frost heave amount
due to water inlet approximates to the total frost heave. The height of soil sample influences water migration and frost heaving
amount. A higher soil sample has smaller frost heaving amount and less water content while water increment distributes more diffuse
and the starting time for frost heave islonger.
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Tablel Measured and calculated values of parameters
t/h X/imm v/ (mmh)  tg/h tolh
1 0.200 3.790 0.136 1.900 1.240
il 0.440 4.350 0.156 1.990 1.480
0 3 0.230 6.400 0.122 3.800 2.190
4 0.320 9.850 0.072 5.520 5.410
20 - - 30 5* 0.300 9.250 0.161 2.770 2.450
6 0.230 11.480 0.198 2.960 2.400
35 - - 25 7 0.330 11.430 0.101 4.350 4.550
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