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Improved Genetic Evolutionary Algorithm for Structural Topology Optimization

XIAO Yuguo', SHENG Ying', ZENG Lingxi’
(1. College of Architecture and Environment, Sichuan University, Chengdu 610065, China;

2. Risk Management Institute, National University of Singapore, Singapore 119077, Singapore )

Abstract: Topology optimization is the hot and difficult research topic in structure optimization. The evolutionary struc-
tural optimization ( ESO) and genetic evolutionary structural optimization ( GESO) are both topology optimization methods
proposed in recent years, and can be used to search for optimal topology and guide conceptual design of structure. However,
both of the methods have many disadvantages, thus have limitations in engineering applications. In accordance with the dis-
advantages of ESO and GESO, an improved genetic evolutionary algorithm ( IGEA) by using improved genetic algorithm
(GA) and ESO was proposed in this paper and could be applied in structural topology optimization effectively. Many
improvements such as parallel niches comparison method, filtering technology of element sensitivity, the modified criterion
and guiding strategy of element deletion and judgment mechanism of isolated elements were proposed in the new algorithm.
With the programming platform of VC++ , the topology optimization program of the improved GA, finite element method and
IGEA was completed. The numerical examples show that the proposed IGEA method is better than ESO and GESO methods.

Key words: topology optimization; improved genetic evolutionary algorithm; filtering of sensitivity; guiding of element

deletion; judgment of isolated element





