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Centrifuge Model Tests on the Failure Behavior of Pile Foundation Under the
Condition of Deep Non-uniform Settlement in Soil Slopes
ZHANG Bin", YANG Kun®, ZHAO Yiying” , LIU Yingming', ZHANG Qiangyong', LIU Yaobing', MA Changhui*, ZHANG Gd*
(1.Liupanshui Power Supply Bureau, Liupanshui 553000, China; 2.State Key Lab. of Hydrosci. and Eng., Tsinghua Univ., Beijing 100084,China)

Abstract: The geological conditions and geotechnical engineering problems are complex and changeable in China. As the construction of engin-
eering projects, deep non-uniform settlement conditions (such as underground coal mining, foundation pit excavation and groundwater level
change) can lead to serious deformation and failure of the slopes and foundations overlying them. Pile foundation is a common method of slope
reinforcement in engineering projects. Therefore, it is necessary to figure out the failure behaviors of pile foundations under deep non-uniform set-
tlement conditions. Centrifuge model tests were conducted to investigate the deformation and failure behavior of pile foundations under the condi-
tion of deep non-uniform settlement which was simulated by the hydraulic system in different ranges. The influence mechanism of deep non-uni-
form settlement and the failure mechanism of pile foundation were investigated. The observation results are as follows: 1) under the condition of
deep non-uniform settlement, there were three main slip surfaces in the slopes, among which the slip surfaces near the deep non-uniform settle-
ment area were obvious sliding failure and the sliding surface near the foundation was mainly tensile failure; 2) the deep non-uniform settlement
first led to the slip failure inside the soil from bottom to top, and then led to the instability of the pile foundations, and finally led to the slip sur-
face near the foundation from top to bottom; 3) the range of deep non-uniform settlement changed the location and shape of the slip surfaces of the
slopes by influencing the spatial and temporal distribution of the deformation localization; 4) there was an influence range of deep non-uniform
settlement condition, and the boundary of the influence range was distributed around piles.
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Fig. 3 Histories of pile foundation’s response
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