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Development of Constitutive Model for
the Prediction of Behaviour of Unsaturated Soil( II)

- Development and application of constitutive model -
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Song, Chang Seob : Chang, Pyoung Wuck

Summary

The aim of the work described in this paper is to develope a constitutive model for the
prediction of an unsaturated soil and to confirm the application of the model, which is
composed of the elastic and plastic part in consideration of the matric suction and the net
mean stress.

From test results, volume changes and deviator stresses are analyzed at each state and
their relationships are formulated. And the application of the model to silty sands is con-
firmed by the comparison between test and predicted results.

During drying-wetting and loading-unloading processes for isotropic states, the agree-
ment between predicted and test results are satisfactory. And predicted deviator stresses
are well agreed with test results in shearing process. Overall acceptable predictions are
reproduced in high confining pressure. Usefulness of the model is confirmed for the unsat-
urated soil except volumetric strain, which is not well agreed with the test results due to
deficiency of dilatancy of the model in low confining pressure. It is, therefore, recom-

mended to study the behavior of dilatancy for an unsaturated soil.
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Fig. 2. Yield loci in(2,9) and ($,9) planes
{a) yield loci in ($,q) plane.
{b) LC-SI yield loci in (#,q) plane.
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Table-1. Soil parameters for prediction of volumetric behaviours.

5 pc DO* So
soil type A0) K 4 B (kg/cm?) | (kg/cm?) s Ks (kg/cm?)
SM-8C 0.0588 | 0.00623 | 0.7115 7.49 0.01 0.32 0.021247|0.003288 | 0.3819
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Table-2. Net mean pressure and suction of each stress path.
(prediction of specific volume during loading and wetting)

path A path B path C
paths a — e — f a > c¢c > d - f a —» b — f
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Fig.6. Comparison between tested and pre-
dicted results for silty sand under
isotripic stress change
(a) stress paths.

(b} variation of specific volume with
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Table-3. Net mean pressure and suction of each stress path.
(prediction of specific volume during loading and wetting)

path A path B path C
paths
a = b —» f a —»>c¢c—~d—f a — e — f
p(kg/cm?) 0.1 2.1 2.1 0.1 0.1 2.1 2.1 0.1 0.1 2.1
s(kg/cm?) 0.0 0.0 0.8 00 03 03 08 0.3 0.8 0.8
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