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Fig. 1 Schematic diagram of force analysis of pile in seasonally frozen ground regions : uniform-section pile (a)

and pile foundation with enlarged end (b)
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Study of mechanical behaviors of pile foundation with enlarged end in
seasonally frozen ground regions: progress and review

HUANG Xubin'?*, SHENG Yu', HUANG Long'?, HE Binbin'?, ZHANG Xiyan'’

(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)

Abstract: In deep seasonally frozen ground regions, the interaction between freezing soil and pile may cause
frost jacking or failure of pile. In the process of frost heave of soil surrounding the pile, the anchoring effect is
mainly carried out through the frictional resistance of pile-thawing soil interface for a uniform-section pile. How-
ever, for a pile with enlarged end, whose base diameter is larger than its shaft diameter, will be subjected to the
resistance of the overlying soil and play a role of anchoring or anti-frost jacking characteristic when the pile is
tend to be pull up. By reviewing the domestic and foreign research literature, the paper briefly introduces the ex-
isting engineering background and application of the pile with enlarged end, and summarizes and analyses the me-
chanical properties of the pile foundation in the deep seasonally frozen ground regions. The main contents in-
clude the interaction between frost heave of soil and pile foundation, the experimental and theoretical research on
tangential frost heave force, and the experimental and theoretical research on counter-frost heave force of pile
foundation with enlarged end, and frictional resistance between pile and thawed soil under the action of tangen-
tial frost heave force, etc. In the end, the application and research of the pile foundation with enlarged end in the
seasonal frozen ground regions are further prospected.

Key words: seasonally frozen ground regions; pile foundation with enlarged end; tangential frost heaving

force; counter-frost heave force; friction resistance
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