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Fig. 1  Schematic diagram of divergence iteration

process for reliability index
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Schematic diagram of iteration

process for reliability index
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Tab.1 Comparison of results
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Tab. 2 Statistics of random variables
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Fig.4 Limited state curves for P=1 and P=10
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Rotation gradient algorithm for calculating structural reliability index

YANG Jie", |ZHAO De-you

( Department of Naval Architecture, Dalian University of Technology, Dalian 116024, China )

Abstract: Computation of the structural reliability index is one of the important factors in structural
reliability theory. First-order second-moment algorithm often behaves discretely when the limit state
surface is highly nonlinear. So rotation gradient algorithm is presented for computing the structural
reliability. The method is based on Hasofer-Lind Rackwitz-Fiessler ( HL-RF) algorithm, whose
direction vector is determined by the linear combination of the negative gradient direction and former
iteration direction vector. The numerical results show that the rotation gradient algorithm possesses
the advantages of simplified iteration format and high convergence robust. The algorithm can ensure

convergence and stability even the limit state surface is highly nonlinear.

Key words: reliability index; first-order second-moment; rotation gradient; convergence



