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Analysis on freezing-thawing stability of slope in loess region

WANG Zhangquan, XU Jian,ZHENG Xiang, REN Jianwei
( Xi’ an University of Architecture and Technology, School of Civil Engineering, Xi’ an, Shaanxi 710055, China)

Abstract; The thawing of frozen soils in spring has caused the frequent freezing-thawing disaster for slope in
loess regions. Moreover, the disaster can’t be quantitatively analyzed and predicted, which is induced by the
weak mechanism research. Based on that, the paper firstly carried out freeze-thaw test to study the influence of
freeze-thaw action on the shear strength of xi” an Q, undisturbed loess. The results show that the cohesion of
loess exponentially decreases with freezing and thawing times increasing. With the increase of water content,
the cohesion linearly decreases, and has a approximately same variation after freezing and thawing. The
internal friction angle has no obvious variation during the whole freezing-thawing process. The safety factor of
loess slope also exponentially decreases with freezing and thawing times increasing, which is corresponding with
the relationship between the cohesion and freezing-thawing times. With the increase of the freezing-thawing
depth and water content in active layer, the safety factor decreases with a growing gradient. The safety factor
linearly increases with the increase of slope coefficient and sloping steps. The freeze-thaw slip surface of the
loess slope is approximately consistent with the seasonal freeze-thaw depth line.
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Fig.4 The numerical model of loess slope
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