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Table1 Computational results of numerical example

Methods Indices 17% nz:i 5%/ x 1073 6?;1/ x 1073
i 25.42 575.66 2.84 2.74
MC 2 6.45 556.72 0.55 0.55
n3 13.09 563.33 1.29 1.21
I 26.94 557.32 2.61 2.82
proposed method 7% 8.30 538.68 0.59 0.73
"3 14.27 544.65 1.08 1.28
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Table 2 Distribution parameters of input variables

*3 MEEMRERHTHSH
Table 3 Parameters of the fuzzy membership function

of mean value

Variables Mean value Standard deviation
F wF 0.2 x 104 Mean value pr(p1) par; (12) Kt (13)
M; Y8 0.5 x 103 t 1 x 10* 2 x 103 1 x 10*
Mo By 0.1 x 104 a=8 0.2 x 103 0.5 x 102 0.1 x 103
R4 YETHSEMTESR
Table4 Computational results of Y type pipe
Methods Indices nﬂ/{/ x 10~ n;";/ x 1072 6%/ x 1075 557/ x 1075
I 1.98 1.186 2.92 1.79
MC By 5.01 1.187 7.10 5.91
MM 0.16 1.186 0.24 0.15
ur 2.05 1.178 1.52 1.53
proposed method |BY2 5.61 1.178 4.73 4.75
MM 0.20 1.178 0.27 0.30
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Table 5 Distribution parameters of input variables of
nine-box structure

Variables L/m A/em? E/GP P/kN H/mm

mean value 198 I\ KE wp 19:4

standard deviation 0.01 0.05 3.55 0.5 0.15

k6 WEEMREREFHNSH
Table 6 Parameters of the fuzzy membership function of
mean value

Parameters pr(p1) pa(p2) pe(ps)  pp(pa)  po(ps)

t 0.2 1 71 10 3

a=0 0.002 0.01 0.71 0.1 0.03
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Fig. 11 Scheme of nine-box structure
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AN APPROXIMATE EFFECT ANALYSIS OF STRUCTURAL SYSTEM
WITH FUZZY DISTRIBUTION PARAMETERS Y

Wang Pan? Lii Zhenzhou® Tang Zhangchun
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract In order to analyze the effect of the epistemic uncertainty of the random input variables’ distribution
parameters on the structure system, the fuzzy variables are introduced to describe the epistemic uncertainty and
the membership levels are employed to measure the degree of the epistemic uncertainty. Two effect indicators,
main effect and total effect, for the output response and failure probability are proposed at each possibility
level, respectively, and then their relationships with the membership levels are investigated in detail. Finally
the expected effect indicators are presented to define the effect of each parameter on the system. In order to
reduce the computational cost of the proposed indicators, a new method is proposed by the Taylor expansion
for the moments of the output response. Three examples are utilized to demonstrate the reasonability of the

proposed indices and the efficiency of the proposed method.

Key words main effect, total effect, distribution parameter, output response, failure probability
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