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Table 1 Particle size distribution of the soil
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Fig. 4 Experimental curves between shear force and shear displacement of piles in frozen clay for concrete pile (a),

steel pile (b) and wooden pile (¢) under various temperatures
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Table 3  Fitting formula of freezing strength and temperature
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Fig. 7 Fitting curve of residual strength and temperature
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Table 4 Fitting formula of residual strength and temperature
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Table 5 Fitting formula of allowable displacement of

failure and temperature
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Experimental study on shear characteristics of the interface between
the frozen silty clay and the pipe foundation

LIU Qinghe, WANG Yongtao, XU Xiangtian, ZHAO Yuqin,
LI Gaosheng, ZHANG Weidong

(Institute of Transportation, Inner Mongolia University, Hohhot 010070, China)

Abstract: The pile foundation freezing uplift in cold region engineering is closely related to the shear behaviors
of interface between the frozen soil and pile foundation. With the help of a self-design apparatus, series of the
shear tests for concrete piles, steel piles and wood piles embed in gen-he silty clay at different freezing tempera-
tures were carried out by using the static pressed pile method. Some conclusions can be obtained. At negative
temperature, with the increased of shear displacement, the shear force experienced three stages: linear increased
stage, brittle failure with an abrupt drop stage, and a stability stage. The lower the temperature, the greater the
cementation force of ice between the pile and frozen soil. As a result, the freezing strength, the residual
strength, and the allowable displacement of failure was higher in the lower negative temperature. It was worth
mentioning that the freezing strength between the wooden pile and frozen soil interface was the highest, followed
by that between the concrete pile and frozen soil interface, all big than that between the steel pile and frozen soil
interface. The freezing strength and residual strength of the concrete pile and the steel pile had a linear relation-
ship with the frozen temperature. However, the freezing strength and residual strength of the wooden pile has a
quadratic function relationship. The allowable displacement of failure of the three kinds of piles had linear corre-
lation with frozen temperature. This study is expected to provide a reference for the research on the shear charac-
teristics between the frozen soil and the pile interface, and also supposed to help solving the pile foundation
freezing uplift problem in cold region engineering.

Key words: the static pressed pile method; pile-soil interface; freezing strength; residual strength; failure dis-

placement
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