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An analysis method for structural reliability sensitivity
based on the bisection method of sampling

CHEN Pengfei'?, LIU Haifang', LIU Qiaoling’

(1. School of Mechatronic Engineering , Changchun University of Technology, Changchun 130012, China;
2. School o f Mechanical Science and Engineering , Jilin University, Changchun 130025, China)

Abstract: Targeting the problem of limit state equations being often implicit and demanding a great amount
of computation, an analysis method was proposed for structural reliability sensitivity based on the bisection
method of sampling. Combining with the most probable point method of structure reliability analysis and
the bisection method of sampling, the proposed method first linearizes the state equations near the initial
point based on Taylor expansion method and determines the optimal step-length based on gradient
information; then, it locates the new sampling point by means of bisect sampling step-length of reliability
index f3; finally, by several iterations, it finds out the most probable point (MPP) that meet the accuracy

requirement of the structures and system to calculate reliability and reliability sensitivity of influencing
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parameters according to the information of the sampled path. Examples of the computation and engineering

were given. A comparison with existing methods for solving implicit structure reliability problems

indicated that the proposed method possesses the advantages of reliable convergence and less sampling,

making it especially suitable for performing reliability analyses of large-scale complicated implicit structures

and systems.

Key words: Taylor expansion method; reliability index; most probable point; reliability sensitivity analysis
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Tab. 1 Statistical table of example No. 1 about the failure probability results and the sampling number under different situation
C,
0.1 0.2
Ps N~ XW jw Py N~ XW jw
MC_RS  2.648 30X10°% 1X107 0 0 7.764 08 X102 1X107 0 0
MCIS 2.833 55X1073 5000 6.99X1072 1.85X1071 7.818 51 X102 5 000 7.01X1073 5. 441071
RSM 3.674 92X1072 5 12.9 3.41X10°2 0. 186 273 5 1. 399 0. 109
FORM 2,787 94X1073 9 5.27X1072 1.39X10"* 8,289 38X10 2 9 6. 77X1072 5.25X1073
AR 2,787 93103 6 5.27X102 1.39X1071 8.289 40X10 2 6 6. 77X10"2 5.25X1073
C,
0.3 0.5
Py N~ XW jw Py N* XW jw
MC_RS 0.163 476 1X107 0 0 0.251 183 1107 0 0
MCIS 0.163 292 5000 1.13X107° 1. 84X107* 0. 248 057 5 000 1.24 X103 3.13X1073
RSM 0. 284 935 5 0.743 0.121 0.392 793 5 0. 564 0. 142
FORM 0. 177 766 9 8. 74 X102 1.43X107? 0. 289 671 9 0.153 3.85X1072
AT 0. 177 766 6 8.74X1072 1.43X1072 0.289 671 6 0. 153 3.85X1072
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Tab.2 Mean and standard deviation of the random

parameters influencing vehicle ride comfort
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Tab.3 Failure probability and sensitivity of influence

parameters on vehicle ride comfort

MC_RS ARICT7 ik
Py 3.887 1231072 3.215 7151072
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