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Fig. 1 Calculation model of Example 4
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Tab. 2 Comparison of calculation results

1 2
o o
[2] 2.390 9 0.840 35 — 5 20 2.299 5 1.073 80 — 13 52
[7]  2.3952 0.830 56 (1.2721, 1. 2413) 6 35 2.3323 0.984 24 (0. 8635,2.166 6) 10 59
2.390 9 0.840 35 (1.2733, 1.2462) 9 17 2.2995 1.073 80 (0. 82 8, 2 1316) 28 36
3 4
o o
[2] 2.3312 0.987 13 — 12 48 1.4543 7.293 5 — 6 72

(0. 243 3,0. 158 0)
[7] 2.3344 0.978 73(1 101. 138, 164. 533) 8 47 1.4537 7.3018 (0.3529,0.1915) 3 69
(0. 147 4, 40. 726 6)

(0. 243 4,0. 158 0)
2.335 6 0.975 60(1 082 254, 163. 783) 21 29 1.4505 7.3463 (0.3529,0.1917) 5 41
(0. 147 4,40.737 1)
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An improved response surface method for structural reliability analysis

ZHANG Zhe ., LI Shengyong. TENG Qi jie

( School of Civil and Hydraul . Eng. , Dalian Univ. of Technol . , Dalian 116024, China )

Abstract For reliability analysis of large and complex structural systems problems, response surface
method (RSM) is widely used to simulate the limit performance function which is unknown. To
increase the calculation efficiency, a new improved method is proposed, in which the group of sample
points (2n+ 1 points) are replaced one by one by interpolation points in the iterative process until the
convergence condition is met. In every iteration step, only one point, that is of the largest distance
between it and interpolation point, is replaced. Consequently, the response surfaces make full use of
every sample point that is calculated by finite element method program. Examples are given to
demonstrate that the proposed method enhances the calculation efficiency greatly, especially for

reliability analysis of large and complex structure.

Key words structural reliability; response surface method; limited performance function;

interpolation point; limit state surface



