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Application of genetic algorithm and simplex method in parameter
identification of complicated environmental model

WANG Jian-ping, CHENG Sheng-tong
( Tsinghua University , Beijing 100084, China)

Abstract ;: Parameter identification plays an important role in application of mathematical model. In order
to improve the performance and efficiency of parameter identification in complicated environmental
models, the genetic algorithm and simplex method( GASM) are introduced. This hybrid method integrates
the search mechanisms of these two methods and greatly elevates the ability of exploration and
exploitation. The simulation of water quality in the Miyun Reservoir is p;'esented as an example to
demonstrate the application of this method. The optimal identification of 10 parameters in the model
simulating the surface water quality( WASP) is carried out. The calculation result indicates that the global
optimized solutions of these parameters can be reliably and effectively acquired either in the condition of
non-disturbed data or in the condition of disturbed data. The comparisons among different optimization
methods also show that GASM possesses particular advantages in performance and efficiency.

Key words: parameter identification; environmental model; genetic algorithm; simplex method; global

optimization; hy brid Algoribhms

1l

(THEH% - BT

(J-_#%% 673 1)

3-D viscoelastic dynamic analysis of transversely isotropic saturated
poroelastic soil in time domain

ZHU Yan-zhi, ZHONG Zheng
( Tongji University , Shanghai 200092, China)

Abstract; Based on the 3-D dynamic equations for transversely isotropic saturated poroelastic media the
Fourier expansion approach. and Laplace-Hankel transformation are used to solve the viscoelastic dynamic
response of the transversely isotropic saturated soil. The general solutions are derived in terms of solid
matrix displacements and fluid displacement relative to the soil matrix. The process for calculating
dynamic response in poro-viscoelastic half-space is given. The solutions in time domain can be obtained
by using numerical inverse Laplace-Henkel transforms, and the computational program is developed. The
boundary-value problems of transverse isotropic saturated poro-viscoelastic half-space under the action of
vertical and horizontal dynamic loads are solved when initial condition and boundary condition are given.
The numerical results for solid matrix displacement and pore pressure are presented. The comparison
shows that the proposed solution possesses enough accuracy.

K ords: Biot s wave equations; transversely isotropic; saturated poroelastic soil; viscoelastic;

dynami onse; Laplace-Hankel transform; numerical intergration
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