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Abstract

This paper aims at investigating the characteristics of soil deformation by finite element method
(FEM) coupling the cap model with the multi-purpose program developed by authors for the
analysis of foundation displacement.

The cap model as the constitutive equation has proved to be very useful to a partially saturated
soils as well as rocks with high accuracy.

As described in the previous paper (Park et al 1987), there exist some difficulties in the dete-
rmination of soil parameters in order to use the cap model at present. However the authors have
been studying to seek the method for the determination of the soil parameters from the labora-
tory results of conventional cylindrical triaxial test.

Though the computer program advocated by foreign scholars has been kept secret, authors ac-
complished in performing the FEM analysis by the algorithm and program developed by authors
for the cap model.

Good results are obtained compared with those published already by Desai(1981)

The main conclusions analyzed are as follows:
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1. The cap model can be coupled with the multi-purpose computer program of authors based

on the Biot’s consolidation theory without loss of generality.

2. Big difference appears in the settlement of center of the embankment between the cap model

and the modified Cam clay model in undrained conditions. The more study on which is more

accurate should be performed in this respect.
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Fig.3-1. (2), (b) Finite Element Mesh Used for
the Model Footing: (a) Test Model,
(b) Finite Element Mesh.
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E ; parameter in cap- model : 281. 43kg/cm?

v ; poisson’s ratio : 0.35

C ; cohesion : 0. 00

¢ ; angle of friction : 35°

A ; slope of consolidation curve : 0, 11
x ; slope of swelling curve : 0. 001
a ; parameter in Drucker-prager model :

0. 394kg/cm?®
¢ ; parameter in cap-medel : 0. 11
75 7 : 0. 394kg/cm?
B " : 0.881(kg/cm?]-!
D: 1" : 0.711(kg/cm*])-!
W " 1 0.18

R ; ratio of semi-major to semi-minor axes of

vield ellipse : 2.0
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Table. 4-1. The Classification Based on the Bottom and Drain.

Case Condi(;cio;oi)réipiottom { Drain condition l Legend Model T ype
‘\ 1 P O—0O 10(t/m?)
! Rigid Drain \ A5 adt)
- ! | e
Case-1 ‘ =@ 100 3
! Non-Rigid Drain ' A——‘ 20% ” %
{ N 30C 7~
! . . | C—0O
‘} Rigid Undrain A=A
Case-2 ‘ l Q:i
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‘ ngld Drain “ /h\:;\ Cap-Model
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Case-5 — | T?x?xl)e 50 D=0
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- =0
Case-6 , o-o Modified
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* Conventions (O—0O, A—4, 0] (@—@®, A—A, H—MW)) Means P=10, 20, 30t/m? Respectively
Unless Specified Otherwise in the Legend.
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Fig. 4-1. Finite Element Mesh.
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Fig. 4-2. (a) Lateral Displacement of Case-1.
(b) Settlement of Case-].
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Fig.4-4. (a) Lateral Displacement of Case-2,
(b) Settlement of Case-2.
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Fig. 4-7. (a) Lateral Displacement of Case-4,
(b) Settlement of Case-4,
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Fig. 4-8. Settlement of Case-5.
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Fig. 4-9. Settlement of Case-6.
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