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Tab. 1 Reliability index and failure probability

of numerical example 1

AR AEERER B RYMEH (P, x107)
N A3 EHAME A EHAME
LIRS LRI ik Dotk

10* 2.4849 6. 4794
20" 2.5848 4.8718
30" 2.7545 2.9391
50 2.7747 2.7626
100 2.8705 2.0491
200 2. 8442 2.872 2.2261 2.0394
300 2.9124 1.7933
400 2. 8540 2.1586
500 2.8592 2.1236
600 2.8650 2.0850
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Tab.2 Reliability index and failure probability

of numerical example 2
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100* 11. 6001 0
200 4.6505 0.001655
300 2.3388 9.6729
400 2.5380 2.541 5.5744 5.5268
500 2.5395 5.5506
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Response Surface Method for Reliability Computation Based on
Support Vector Regression

LIU Ji-ke ,ZHAO Wei
( Department of Mechanics,Sun Yat-sen University, Guangzhou 510275, China)

Abstract; On the complicated or implicit limit state functions in the reliability problems, a response surface meth-
od for reliability computation based on Support Vector Regression (SVR) is presented. A f{it of the limit state func-
tion is constructed by this method. The partial derivatives of the fit function could be easily computed and further be
used to calculate the reliability through the ordinary first or second order reliability method. Firstly, the required
iraining samples by Latin Hypercube sampling are generated in this paper. Secondly, the substituted function of the
limit state function is obtained by the SVR. Thirdly, the reliability index and failure probability are calculated by
~ the ordinary gradient optimization method. Results of the numerical examples justify the reliability and effectiveness
of the proposed method, which provides a new approach for the reliability computation.

Key words: support vector regression; response surface method; reliability calculation; gradient optimization

method



