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The Optimal Material Parameters
Estimation for Disturbed State Concept
Model by Genetic Algorithms
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Department of Construction Engineering
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ABSTRACT

The Disturbed State Concept (DSC) by Desai is a
powerful fool for the simulation of the shear behaviors of
strain hardening or softening of soil. There are seven
material parameters in this model. Those material
parameters can be decided by the results of the triaxial test
of soil. However, there are some unsatisified simulation
results on volumetric strain by using the past procedure by
Desai for the determination of DSC material parameters.

In this study, the material parameters of Disturbed
State Concept (DSC) were determined by Real-Parameter
Genetic Algorithms and the sensitivity analysis of material
parameters of Disturbed State Concept were performed.
Because the DSC model has not been built in FLAC, it is

necessary to use the Fish language to compile this model
into a subprogram which can be implemented by FLAC.
The study implemented some Consolidated Drained
Triaxial Test to understand the stress-strain behaviors of
Ottawa sand (ASTM C-109) in two confining pressures
(207kPa, 345kPa) with relative density Dr=20%. The
difference of predicting stress-strain behavior was
discussed between the past procedure for the
determination of DSC material parameter and Genetic
Algorithms. From the results of this study, we can find
that it would be better for the simulation of deviator
stress-axial strain relationship by using the past procedure
by Desai for the determination of DSC material parameter.
However, the preduicting result of volumetric strain-axial
strain is not satisified enough. The determination of DSC
material parameters by using Genetic Algorithms in this
study can obtain the less difference between the predicting
result of the triaxial test and the experiment results.
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