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Fig. 3 Initial and final structure of topology optimization design

for supports of dense column frame
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Structural topology optimization combining static and dynamic loads

JIANG Bao-shi*', CUI Chang-yu®
(1. School of Civil Engineering and Architecture, Hainan University, Haikou 570228, China;
2. School of Civil Engineering, Harbin Institute of Technology,Harbin 150090, China)

Abstract: To avoid the high computational cost of topology optimization considering the transient
dynamic performance. meet the requirements of rapid engineering design and obtain a reasonable
structure shape under the main static and dynamic loads,a structural topology optimization method with
low computational cost is proposed. The applied dynamic load is an equivalent seismic load, which is
determined by the mode decomposition method and the response spectrum curve in the seismic code. The
structural dynamic characteristics are optimized by the interaction between structural shape, dynamic
characteristics and equivalent seismic static load in the topology optimization. In addition, the automatic
evolution strategy of the method is proposed. Numerical examples show that the proposed method can

effectively realize topology optimization of structures under static and dynamic loads.

Key words: topology optimization;seismic equivalent static load;free-form structure;automatic evolution
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