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Abstract: To simultaneously avoid calculation of Jacobian matrix of the first order second
moment (FOSM) method and selection of the initial value regarding the penalty factor of the
penalty function method, a structural reliability analysis method by combining augmented
multiplier method with simulated annealing algorithm is proposed. Following optimization
theory, the mathematical model is established, where the minimum reliability index is taken as
objective function and the limit state equation as equality constraints. The constrained
optimization problem is converted to unconstrained optimization problem with augmented
multiplier method, and solved it by the simulated annealing algorithm, thus the calculation of
Jacobian matrix and selection of the initial value of the penalty factor are meanwhile omitted. The
proposed method., the FOSM method, and the Monte Carlo simulation (MCS) method are
simultaneously applied to calculating the reliability index of a numerical example and a cantilever
beam structure respectively. The result indicates that: the computational result of the proposed
method is closer to that of MCS method, so it is more accurate than the FOSM; the iterations of

the proposed method are fewer, so it is more effective than MCS method.
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