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Fig. 5 A typical restoring force curve of the nonlinear

hysteretic device
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Tab.5 Three different initial designs for the ten-storied frame structure
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Tab. 6 Final objective function values and numbers of

structural analyses with different initial designs

(The ten-storied frame structure)
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Structural optimization under dynamic reliability constraints by synthe -
sizing change of probability measure and globally convergent method of
moving asymptotes

YANG Jia-shu'?, CHEN Jian-bing"*
(1.State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2.College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Dynamic-reliability-based design optimization is a reasonable framework for the optimization of stochastic dynamical sys-
tems. In the present paper, a method is proposed for solving dynamic-reliability-based design optimization problems where design
variables are considered as the mean values of the probability density functions of part of the random variables involved in the sys-
tem. In this method, the reliability of stochastic dynamical system is evaluated efficiently by the probability density evolution meth-
od (PDEM). Then, by performing the changes of probability measure (COM) , the sensitivity of the dynamic reliability with re-
spect to design variables can be efficiently estimated without any additional structural analysis. By incorporating the PDEM-COM
synthesized method into a globally convergent version of the method of moving asymptote,, dynamic-reliability-based design optimi-
zation problems can be solved efficiently. The effectiveness of the proposed method is verified by two numerical examples. The re-

sults of the numerical examples indicate that the proposed method is efficient and robust.

Key words: stochastic dynamical system ; reliability optimization design; probability density evolution method ; change of probabili-

ty measure; dynamic reliability
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