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THREE-DIMENSIONAL LIMIT ANALYSIS OF LATERAL BEARING
CAPACITY OF RIGID PILES
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(1. School of Civil Engineering, Shandong University, Jinan, Shandong 250061, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: According to the failure mode of soil mass observed from tests, the corresponding failure mechanism is
proposed to solve the lateral bearing capacity of rigid piles embedded in c-¢ soil with upper bound analysis
method. The three-dimensional failure mechanism that consists of three deformation failure regions and the
reasonable velocity field that meets kinematical boundary condition of each deformation failure region are
assumed. The mathematical model of the upper bound solution of the lateral bearing capacity for smooth rigid
piles is established and solved. It is found that the difference between the upper bound solution and the finite
difference solution of the lateral bearing capacity of smooth rigid piles is little. In addition, the upper bound
solution of the lateral bearing capacity of rough rigid piles is obtained by modifying that of smooth rigid piles
according to the results acquired from finite difference method. The three-dimensional limit analysis provides a
simple and effective computing method for the lateral bearing capacity of rigid piles.
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Fig.1 Failure characteristics of soil mass
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