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Experimental research on critical depth of slip surface of soil slope
in seasonal frozen area

CHENG Yong-chun, GE Qi, HE Feng
(College of Transportation, Jilin University, Changchun 130022, China)

Abstract: In order to study the shallow landslide hazard of soil slope during the spring melt period in seasonal frozen areas,
considering that the freezing point of the brine is lower than pure water, a simulated test method of the internal freezing and thawing
interface of soil slope is designed. The critical slip surface depths after freeze-thaw circles in different water contents are compared in
the test; and the failure modes of the internal freezing and thawing interface of soil slope are verified. Then the sliding face depth
damage model of the soil slope is put forward according to the experimental data. The results demonstrate that with the increasing
water content and freeze-thaw circle times, the value of critical slip surface depth decreases gradually after freeze-thaw circles; the
damage model which is obtained from the experimental data fitting, would present more reference of the slope design in the seasonal
frozen area.
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Fig.1 Sketch of experiment design
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Table 1 The basic parameters of the soil
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Table 2 The test results of F-T interface specimens
T4

K% T Hi/kg I SR H/m
16.0 65.5 2.88
185 60.3 2.65
21.0 36.8 1.63
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Fig.3 The final broken forms of normal specimen
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Table 3 The test results of no F-T interface specimens

K% T Hi/kg I SR H/m
16.0 84.2 3.70
185 71.6 3.14
21.0 48.1 2.12
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Table 4 The results of F-T interface samples
after F-T cycles

VRRES IS n i 3/kg Il S4B H/m
1 573 2.52
2 51.1 2.25
3 453 1.99
4 442 1.95
5 40.5 1.79
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Fig.4 The critical depth comparison between normal
specimens and freezing-thawing interface specimens
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Fig.6 The critical depth comparison with
different F-T times
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Fig.7 The comparison of the critical depth deterioration
between the fit and test values
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