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GENETIC ALGORITHM APPLIED TO STRUCTURAL OPTIMIZATION
PROBLEMS WITH DISJOINTED FEASIBLE DOM AINS !

Tang Wenyan  Gu Yuanxian L Yunpeng
(State Key Loboratory of Stractiemd Analysis for Indusitrial Equipment, Dept. of Engineering Mechonics,
Dadian University of Thohnology, Dalion 116024, China)

Cai Lei
(Shenshen Smodate Tech, Co. Ltd. 3/F, ¥ Block, Timan mdwstriod Sone Nangot, Shensfen 518054, Ching)

Abstract Genetic algorithm (GA) is applied to solve two kinds of stuctural optimization problems with
disjcinted feasible domains, which include problems of topology optimization for truss structures subject to
stress and local uckling constraints and problems with dynamic response constraints. A new mathematic
formula is proposed to the first kind of problams to make it fit the solution of GA. Some improvements on
GA are proposed, such as improvement on fitness function and constraints handling, surrogate reproduction,
improvement on crossover operator and competitive elitist model.  This way, the efficiency and reliability of
GA are improved. The mumerical examples given in the paper show that GA can ovwroome difficulties result
from disjointed feasible domains to the traditional optimization algorithms, and effectively search the global

optitmum from multiconnected feasible domains.

Key words  design optimization, disjointed feasible domains, genetic algprithm, surrogate reproduction
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