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Model test and numerical simulation of horizontal bearing capacity
and impact factors for foundation piles in slope

CHENG Liu-yong, XU Xi-chang, CHEN Shan-xiong, YU Fei, XIE Jian-ming, LI Jian
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071 China)

Abstract: The foundation pile in the slope soil has the dual function of load-bearing and slip resistance. The horizontal force
character of it is more complex than the pile in the flat ground. Numerical experiments and model tests are used to study bearing
characters and influence factor. Results of the model test show that the distance from the top of the slope has a great impact on
horizontal bearing deformation properties of the pile. Under the same level of the load, the horizontal displacement of the pile with a
bigger distance is less than that of the pile with a smaller distance. The critical load and ultimate bearing capacity of the pile with a
bigger distance is larger than that of the pile with a smaller distance. The result of numerical simulation shows that the horizontal
ultimate bearing capacity decreases with the increase of the slope ratio and increases with the growth of the distance from the top of
the slope, which is same as the result of model tests. Differences between horizontal bearing deformation properties of piles in the
slope and piles in the flat ground are discussed and the calculation method of horizontal bearing capacity of pile in the slope is
developed, which can provide a reference to specification revision and engineering design.
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Fig.2 Variations of horizontal displacement with depth
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Table 2 Numerical simulation parameters
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Table 4 Contrast table of ultimate bearing capacity for
obligue slope pile and plains foundation
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