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Fig. 3 Variations of soil pressure with depth
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Three-dimensional numerical analyses of lateral soil pressure on passive pile

LI Lin'?, CHENG Qing-lei'”, DING Ke-sheng'*, LU Qun'"
(1. School of Civil Engineering , Tianjin Chengjian University, Tianjin 300384, China; 2. Tianjin Key Laboraiory
of Soft Soil Characteristics and Engineering Environment, Tianjin 300384, China)

Abstract; The lateral ultimate soil pressure of the passive pile has not been completely solved, and many
researchers have done studies of this problem. Using the explicit finite difference code FLAC® (Fast Lagrangian
Analyses of Continua) , the lateral ultimate soil pressure of a single passive pile with pined-head and pined-tip
condition and uniform soil movement was investigated, the Mohr-Columb elastic-plastic constitutive model was
applied to a model for the non-linear stress-strain soil behaviour, the pile was assumed to have linear elastic
behaviour, the interface model incorporated in FLAC™ code was used to simulate the soil/pile contact. The results
given by the numerical analysis indicated that the soil pressure acting along the pile shaft increased with the soil
movement increasing. While reaching the limit state, in the shallow soil the lateral soil pressure increased with
increase of embedded depth, but in the deep soil the lateral soil pressure almost remained constant with increase of
embedded depth. The roughness of the pile had an important influence on the lateral soil pressure. The relative
stiffness between pile and soil had important influence on the displacement, shearing force, moment and lateral soil
pressure of the pile. The shape of the soil pressure versus the relative soil-pile displacement curves and the
magnitude of relative displacement to mobilize the ultimate soil pressure were analyzed. The research results are in

good agreement with those reported by other researchers and better than the latter.

Key words: passive pile; lateral soil pressure; pile roughness; relative stiffness between pile and soil; relative

soil-pile movement



