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Fig.1 Relation between the relative error of parallel
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Fig.2 Relation between the relative error of series

system and p
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Fig.3 Relation between the relative error of parallel

system and p
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Fig.4 Relation between the relative error of parallel

system and n
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Table 1 The model of member bar

Type I Ir 11 1v.v VI VII VIII
3 7 11
serial 2 13
1 4 6 g8 10 12
number 5 16
14 9 15
area/

3.71 8.69 4.72 1.30 3.89 3.00 1.38 0.94
cm?
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Table 2 Failure mode of equivalent function

Failure mode Equivalent function

Z° = —0.019P; 4+ 0.063P + 0.900P3—

mode 1
0.430R12 4+ 0.005R13 + 2.355
Z°¢ = —0.001P; + 0.004P> + 0.919P3—
mode 2
0.356R12 4+ 0.167R16 + 2.705
Z° = 0.065P; + 0.441P5 + 0.795P3—
mode 3
0.254R12 — 0.324R9 + 3.163
Z°¢ = —0.110P; — 0.332P> — 0.829P3+
mode 4 0.06R12 + 0.399R7 — 0.026 R+
0.163R2 + 4.098
Z°¢ =0.062P; + 0.328P> 4+ 0.750P3—
mode 5
0.571R7 + 3.821
Z° = —0.134P; +0.081P> + 0.615P3—
mode 6

0.669R7 4 0.386R3 + 4.744

M1, MCEP 1 MC (#4 108 &) 3 Fijik
RS R ILE 3 (MC 1ENHERE U FLARX R 2).
MCEP EAHXHRZE 0.09%, KT M1 VLK)
—2.05%.

% 3 KHEAREMAFZAEEITER
Table 3 Failure mode and reliability analysis of

structural system

Reliability index 3 Relative error/ %

M1 MCEP MC M1 MCEP
model 2.355 2.355 2.355 0.0 0.0
mode2 2.705 2.705 2.705 0.0 0.0
mode3 3.161 3.163 3.183 —0.69 —0.63
mode4 3.815 4.098 4.119 —-7.38 —-0.51
mode5 3.816 3.821 3.846 —-0.78 —0.65
mode6 4.218 4.744 4.754 —-11.27 -0.21
system 2.298 2.348 2.346 —2.05 0.09

# 3, B 1 A 2 O3 ROV
SRR A, DO 1 TR 2 R R KN
2, M1 Fl MCEP 518 i SR i — 4 B (B AR 3 3143 1)
g LRI A (e B 3 At 5 1 M1 AR
ZEWS KT MCEP 7%, H¥ N4, f54 M1 Al MCEP
B AR AR ST SR R 0, ML YRR AR ST, 2 R R %92
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ADVANCED EQUIVALENT PLANE METHOD FOR STRUCTURAL SYSTEM
RELIABILITY V

Chen Weidong? Li Jiancao
(College of Astronautics and Civil Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract The theory of multiple correlations was adopted in structural system reliability analysis for the first
time and the recursive formula of equivalent function for parallel system was deduced, and multiple correlation-
equivalent plane method was presented. The method solves the problem that equivalent principles of equivalent
plane method don’t include the correlation information, and overcomes the lack of great error of equivalent
plane method used in parallel system reliability. The result proves that the method has high accuracy and is
better to traditional structure system analysis method, and is suitable for large structural system reliability

analysis.

Key words structural system reliability, reliability, multiple correlation coefficients, equivalent plane method
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