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NODAL SOLUTION

xxxxx

sssssssssss

.......

tenbar

B7 HH3FE+HHIZREM Ansys BRITHTERE

1 FAR T2 — A HAT et o 7 R 4 5
Y 8 P — A B OB R 5 B RORb b st ], i B 4
B SCR S T 3UZ Sl A B Monte Carlo J7 32 13
BAC KRR . HTE PRI 2 2 30E T 1S ki
FEOAPE  BORTA) HOR T IS 7 ik ATt e, AIET 8
FIEL 9 fY TR0 5 RN 25 T LAE HY, A SCRT R
TERTHES IR B . SR 1S kAR
JOHLAY 51035 IR, HHARBCR LR, AR S %
SR 5 ) T 081 kg SR ] 10 A o, G A B
JUELAY 17000 K, iHERCRARKAE T

0.08 1
0107 | W

0.06 4 Qs
0.05 1
0.04
0.03 -
0.02
0.01

0 -

L A A, A A, A, A A, A, A A, E P, P, P,

B8 FHTHHREMENMITHEER

0.8 1
0.7 1
0.6 1
0.5 1

" 0.4 4
0.3
0.2 1
0.1 1

ST,

04
L A A, A, A, A, A, A, A, A, A, E P, P, P,

B9 TEHFHREMEHMITESER

M 8 (RN & R IR, LLEF P, 3F
— 194 —

MOV R, HAEP N E > L > Py, AR 972
S E RV AE A T O, AT U6 T s/ A8 i E
AN 2 P T LA B IR JEE i /N SR S 2 I I&D 9
HIYZER AT A2 6 A, A, As Ag Ay Ay, FL Py
RS AEAR /NI T 0, BB/ N E AT I A B
SE TEANBE B S0l 9/ 45 4 Y 2 St . DA 8
P 9 PN AR AR (Bt AT LA ), 525300 R AR RS 68 bE 5
R, LA T 22 (6] (4 58 LA X 2540 R S R B
HRFH

5 %

ABIFFEET X5 HE TR AR AR B AR S T
IR AR AR R (U X — L A B
AE PR R 52 2 BT ) 3 — ) AL, B B )= Monte
Carlo 5 R AU 1L (O A0, 4R Y T RERSHER |
RCHIL SRR SRR Sy TP B A PR S A .
TR R A v R B AR Al 25 2 2 Al R ) O
AR BRIEM BN AR/ N AR R R 200
ENEV NS e RN i PNNTIE T A g i R d
A5 T3 AR AR i b A I MR 23R 5 T o B (A S A
L, T FORTE 5, WS AR g v i o 55 Bl ik
T IR

&% 3k

[ 1] Castillo E, Minguez R, Castillo C. Sensitivity analysis in
optimization and reliability problems. Reliability Engi-
neering and System Safety, 2008, 93(12) .1788-1800

[ 2] Sobol I M. Global sensitivity indices for nonlinear mathe-
matical models and their Monte Carlo estimates. Mathe-
matical Computation and Simulation, 2001, 55(1) :221-
280

[ 3] Satelli A. Sensitivity analysis for importance assessment.
Risk Analysis, 2002, 22(3) : 579-590

[ 4] Iman R L, Hora S C. A robust measure of uncertainty im-
portance for use in fault tree system analysis. Risk Analy-
sis, 1990, 10(3) 401406

[ 5] Liu H B, Chen W, Sudjianto A. Relative entropy based
method for probabilistic sensitivity analysis in engineering
design. Journal of Mechanical Design, 2006, 128 (3) .
326-333



T ST WA 25 < 3BT T SO RE S4 F RE S TR P R ) YR R R A R 1

[ 6]

[ 7]

[ 8]

Borgonovo E. A new uncertainty importance measure. Re-
liability Engineering and System Safety, 2007, 92 (6) .
771-784

Cui L], LuZZ, Zhao X P. Moment-independent Impor-
tance Measure of Basic Random Variable and its Probabil-
ity Density Evolution Solution. Science China Technologi-
cal Sciences, 2010, 53(4) . 1138-1145

LiLY, LuZZ, Feng J, et al. Moment-independent Im-
portance Measure of Basic Random Variable and its state
dependent parameter solution. Structural Safety, 2012,

38.:40-47

[ 9]

[10]

Borgonovo E, Castaings W, Tarantola S. Model emulation
and moment-independent sensitivity analysis: An applica-
tion to environment modeling. Environmental Modelling &
Software , 2012, 34.105-115

Wei P F, LuZ Z, Hao W R, et al. Efficient sampling
methods for global reliability sensitivity analysis. Compui-
er Physics Communication, 2012, 183.1728-1743
Rashki M, Miri M, Moghaddam M A. A new efficient
simulation method to approximate the probability of failure
and most probable point. Structural Safety, 2012, 39.
2229

A single-loop density weight method for analysis of failure probability

based moment-independent importance measure

Zhao Lufeng, Fan Bingjie, Wu Yarong
(School of equipment management and safety engineering, Air Force Engineering University, Xi’an 710051)
Abstract

To efficiently analyze the influence of the input variable uncertainty of a structural system on the system’ s fail-
ure probobility, the calculation of the failure probability based moment-independent importance measure was stud-
ied, and a single-loop density weight method for accurate, efficient calculation of the failure probability based mo-
ment-independent importance measure was constructed based on the single-loop Monte Carlo method and the density
weight method. Two engineering examples for the new method demonstrate that, compared with the existing meth-
ods, the proposed method can obtain very accurate calculation results with less model evaluations. Thus it greatly
improves the computational efficiency, and shows its good engineering applicability.

Key words: moment-independent, weight index, importance measure, failure probability, Probability density

function
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