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Fig.1  Accumulative curves of particle size grading
of the tested Viscousness loess and silty clay
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Table 1  Physical parameters of the Viscousness loess and silty clay
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Table 2  The experiment conditions of one-side freezing test
WA 5 TS E]/h YR - 5 R ?ﬁjﬁﬁmj Feiire Pt

(hmmxemm)  /(C-em™!) TR AR /C
S1 120 FhmiE 1 200 x 198 0.7 -4 +10 +10
S2 120 i 200 x 198 0.7 -4 +10 +10
S3 120 Fhm+ 200 x 198 0.5 -4 +6 +6
S4 120 TRAFR 200 x 198 0.7 -4 +10 +10
S5 120 R+ 200 x 198 0.7 -6 +8 +8
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Table 3 ~ Composition of particle diameters of Specimen S3
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Fig.2  Variations of frost heave with time of Specimens S1,
S2 and S4
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Fig.3  Variations of temperatures at different depths

with time of Specimen S2
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Fig.4  Water content profiles of different soil specimens
before and after test
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Experimental study on freezing of unsaturated coarse-grained soils

GAO Jiangiang', BAI Ruigiang'’>, MA Qinguo’
( 1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Civil Engineering
and Transportation, South China University of Technology, Guangzhou 510641 , China)

Abstract; According to the grading standards of subgrade fillings in practical engineering, some test specimens
were made for one-side freezing experiments, under the consideration of impervious cover and no-pressure water
supply, and for studying the influence of properties of soils, temperature gradients and boundaries on the frost
susceptibility of unsaturated coarse-grained soil. The tests results showed that the properties of soils, temperature
gradients and boundaries have significant influence on the frost susceptibility of coarse-grained soils. The amount
of frost heaving of specimen with mixed fines is largest, following by the specimens with clay loess, and the
specimens with silty clay is the minimum. The water contents in the upper position and freezing front of speci-
men, as well as the external water supply, have the same effect. The larger the temperature gradient, the bigger
the frost heaving of specimen, resulting in more water accumulated at the top of the specimen. But the water
content is less changing at the freezing front, and the external water supply is smaller. The lower the temperature
boundary at the cold end, the smaller the frost heaving. In addition, the water content in the upper position de-
creases and the external water supply increases. As the water content in the upper position less, the external wa-
ter supply will increase.

Key words: unsaturated soil; coarse-grained soil; frost susceptibility ; properties of soil; temperature
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