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Optimum Design Based on Reliability
in Stochastic Structure Systems

AN Wei guang, SUN Ke lin, CHEN Wei_dong,
WANG Bin sheng, CAI Yin lin
(Department of Aerospace Engineering, Harbin Engineering University ,
Harbin 150001, P. R. China)

Abstract: The optimum design method based on the reliability is presented to the stochastic structure
systems( i. e. the sectional area, length, elastic module and strength of the structural member are ran-
dom variables) under the random loads. The sensitivity expression of system reliability index and the
safety margins were presented in the stochastic structure systems. The optimum vector method was
given. First, the expressions of the reliability index of the safety margins with the improved first_order
second moment and the stochastic finite element method were deduced, and then the expressions of
the systemic failure probability by probabilistic network evauation technique( PNET) method were ob-
tained, after derivation calculus, the expressions of the sensitivity analysis for the system reliability
were obtained. Moreover, the optimum design with the optimum vector algorithm was undertaken. In
the optimum iterative procedure, the gradient step and the optimum vecdor step were adopted to cal-
culate. At the last, a numerical example was provided to illustrate that the method is effident in the

calculation, stably converges and fits the application in engineering.

Key words: stochastic structure system; reliability; sensitivity analysis; optimum vector method;, op-

timum design



