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Table 1 Physical- mechanical parameters
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Table 2 Thermal parameters
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Study on the influence of freeze-thaw on stability of foundation
trench under different initial status

ZHAO Rongzhou'?, LIANG Erlei’, YAO Xiaoliang*, YU Fan'

(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. China Construction Fourth Engineering Division Co., Ltd., Xi’an 710075, China;
4. Xi’ an University of Technology , Xi’ an 710048, China)

Abstract: In order to study the impact of freeze-thaw on foundation trenches in seasonally frozen regions, a nu-
merical platform for stability analysis is established based on the theory of thermal transport with the consider-
ation of ice-water phase and modified cam-clay model considering cohesion and strength reduction method. By
comparing the numerical and experimental data of foundation trench cases with different initial dry unit weights,
the deformation and stability as well as the changes in physical-mechanical parameters of the soil induced by
freeze-thaw are analyzed. The results show that: 1) the freeze-thaw causes a notable local deformation, 2) the
original dry unit weight has a great influence on the deformation characteristics, and 3) the freeze-thaw induces a
negligible change in safety factor. The freeze-thaw induced horizontal displacements of piles are relatively small
when the original unit weight approaches the critical state (y,,) , and the displacements increase when the origi-
nal dry unit weight deviates from the critical one. The horizontal displacements of piles increase with the in-
crease of the discrepancy between the initial and critical dry unit weights. For the cases with relatively lower ini-
tial dry unit weights, larger vertical settlement but smaller basal heave are found. The research results will bene-
fit to the design and construction of foundation trenches in seasonally frozen regions.

Key words: seasonally frozen regions; freeze-thaw action; foundation trench; original dry unit weight; stability

analysis
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