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Three-Dimensional Analysis of the Laterally Loaded Pile
in Elasto-Plastic Soil by Finite Element Method
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Abstract

Reasonable solutions are needed when the lateral load acting on the head of a pile can not be
ignored. There are many difficulties in analyzing the displacement of a laterally loaded pile because
of the complex interaction between the pile and the surrounding soil.

In this paper, assuming that a pile and surrounding soil are elasto-plastic mass, and discontinuity
between the two is connected with interface elements, writers have tried to solve the problem by
using three-dimensional finite element method.

Furthermore, the results of numerical analysis obtained by the developed program in this study
have been compared with measured field values.

The conclusions of this study are as follows;

1. Assuming that the soil behaves as an elasto-plastic mass, there has been a good agreement with

measured field displacements.

[\

. It has been confirmed that interface elements overcome discontinuity between a pile and sur-
rounding soil.

3. As the thickness of interface elements increases, the stress and the displacement decrease. Al-
though the difference is not significant, good results can be expected when it is as thin as pos-

sible.
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Table 1. Characteristics of concrete pile

T— |
descml case A i case B
Type of pile P.C P.C
Diameter 40cm 40cm
Thickness 7.5cm 7.5cm
Section Area 765. 3cm? 765. 3cm?
Moment of
Inteia 117, 000cm? 117, 000cm*
E 300, 000kg/cm? 300, 000kg/cm®
4 0.2 0.19
Lateral load ‘ 4 ton 6 ton
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Table 2. Comparison with change of thickness

3. SmH‘ 5mm

I
interface element ,  7mm
_4: thickness ‘
R;Lok—s.la‘émv) 1/100 ‘ /70 ¢ 1/59

|
|

Max. valve of | ‘
displacement 2. 452mm‘-, 2. 464mm5 2.473mm

Max. value of
moment

3.51t.m ‘ 3.5t.m ‘ 3.48t.m
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