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Shear Strength Evolution Law of Expansive Soil Under
Different Initial Conditions with Freeze—Thaw Cycles

DING Zhiping
(Xuzhou Design Institute, China Railway Shanghai Design Institute Group Co., Ltd., Xuzhou 221000, China)

Abstract; It is of great significance to explore the engineering properties of expansive soil with freeze—thaw cycle
degradation in the edge of climatic region to reduce the disease risk of micro—deformation control structures.Taking
Pingdingshan expansive soil of Henan Province as the research object, the development law of strength and
deformation characteristics of triaxial samples of expansive soil with freeze —thaw cycle under different initial
conditions is tested. Results show that with the increase of initial water content, the stress—strain relationship group
under various confining pressures presents a general trend from a strong hardening to a weak one. The cohesiveness
of the expansive soil with the same initial moisture content in the experimental group decreases with the increase of
freezing—thawing cycles. After 10 cycles of freezing —thawing, the residual cohesive force of percent moisture
contentof 20% , 23% and 26%is 72.5% , 69.3% and 57.0% of the soil respectively without freezing—thawing. The
internal friction angle of expansive soil fluctuates in the early stage of freeze—thaw cycle, but in the later stage, it
increases slightly as a whole. The smaller the initial moisture content is, the bigger the increase will be.
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(a) w=20%, o ,=100 kPa

(¢) w=20%, & ,=300 kPa

(e) w=23%, ¢ ,=200 kPa

(g) w=26%, o ;=100 kPa

(i) w=26%, o =300 kPa
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(b) w=20%, o }:200 kPa

(d) w=23%, o ,=100 kPa

(f) w=23%, o =300 kPa

(h) w=26%, o =200 kPa
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