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Table 1 Comparison of analysis results of example 1

Method NFE P Relative errof
Ref.[2] (A-3) 24 9541073 -255
Ref.[6] 50 9.7%10°3 -0.41
Ref.[15] 69300 9.8810°° 1.33
classical method 48 42107 4261
proposed method 18  9.x10°3 -0.82
MCS 16 9.7%10°° —
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Table 2 Results of the proposed method of example 1 4 Ei I; A;
&p Pm NFE P¢ Relative errof%o 5 E2 I AL
0.001  0.99 18 9.710°3 -0.82 6 =3 I2 Az
0.005 0.99 18 9.8110°3 0.21 7 E2 I3 As
001 099 17 9.7¥10°3 -0.21 8 = 4 As
0.005 0.995 18 9.7810°3 -0.10
0005 0999 18  9.8al0°° 0.10 %4 BN T ENRITSHMIHLER
-0 -1 18 1.2510° 27.68 Table 4 Statistical parameters and distributions of the
-1 =0 17 980407 0.10 random variables
%15'] 2 Eﬁéﬂ}%??ﬁim%&%mﬁu 6 Fﬁﬂ? 12@']‘*‘ Variable Distribution Mean value Standard deviation
AT 21 ANHENAR B, 3 AN Py ~ P, 8 MBI AR P1/kN lognormal 133.454 40.04
Iy ~ lg, 8ANHIAL A ~ Ag Il 2 MBIERIE Ey Al Ey. Ejm oonoma - B o
Sk s — . _ 3 ognormal . .
BT 4, X PR Gy B A, H EykPa  normal  2.379610° 1.915 10
VNI ly/m* normal  8.134%107°  1.08341073
o . N N v Io/m* normal 1.150910°2 1.298 %1073
. 1] El p 2
O HRERBRHEATRA ), AR a0t 2eeaios
A pay, = 0.95; |4/ normal  2.596%102  3.028810°3
ENEL WA EPIRCESR (5 PSR P lsm*  normal 10812102  2.596 1073
W oan = o1l =pa; = 0.13; lg/m* normal 14105102  3.4615¢1073
A ’2'\'; ) ‘pA,',fE s s I7/m* normal 23279102  5.624%10°3
(3)P‘Ij | 5‘# TEF*%EIE*E?%Elg’ *H%?\ﬁ)‘\] PELE, = |8/m4 normal 2596 ¥10°2 6.490 %1073
0.9; Ag/m2 normal 3.125610°1 5.581 51072
(4) TG T 42 B ML A% B 2 AN AH D11 Agfm? normal 372181071  7.4420<10°2
SRR IR A B R S Az/m? normal 5.0606101 9.302510°2

Ag/m? normal 5581 %1071 1.116 %101
As/m? normal 2.530%10° 9.302510°2
Ag/m? normal 2.911%101 1.023101
Az/m? normal 3.730%10°! 1.2093«10°1

A, 4 MGk B, Agm?  normal 41868101  1.953 %107

G = 0.06- A(X) (21)
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Table 5 Comparison of analysis results of example 2

Method NFE  P;/10% Relative errof%
Full PCH?®! 3724 1.59 -29.01
sparse PCES] 450 1.53 -3170
Ref.[17] 149 1.42 -36.61
classical method 264 1.88 -16.07
proposed method 95 2.15 -4.02
MCgl16-17] 5.0x10° 2.24 —
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Table 6 Results of the proposed method of example 2

£p Prm NFE P10  Relative erroi%
0.001  0.99 95 2.15 -4.02
0.005  0.99 95 2.16 -357
001  0.99 95 214 -4.46
0.005 0995 95 219 -2.23
0.005 0.999 95 2.18 -2.68
-0 -1 97 1.90 -1518
-1 -0 95 6.39 185.27
6 4 it
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AN IMPROVED RESPONSE SURFACE METHOD BASED ON THE
RESONABLE SUBDOMAIN Y

Zhao Weitav? Qiu Zhiping'
*(Faculty of Aerospace Engineeringshenyang Aerospace Universitghenyand 10136 China)
T(Institute of Solid MechanicsBeihang University Beijing 100191 Ching)

Abstract The concept of reasonable subdomain is defined based on the theory of structural reliability in the paper. The
size of domain around the design point which gives the main contribution to the failure probability is well-defined by

using the reasonable subdomain. The failure points can be distributed in the reasonable subdomain in terms of a give
probability. The proposed reasonable subdomain can solve the problem that the size of main domain influencing failure
probability is not given obviously. Then, an improved response surface method is also proposed based on the reasonab

subdomain. The proposed method can ensure that there is no fitting error of the response function at the design poin

and can better fit the limit state function in the reasonable subdomain. The failure probability is evaluated by using the
importance sampling Monte Carlo simulation. In order to improve the evaluation accuracy of failure probability, the
evaluation method of subdomain is applied according to the locations of sample points. Numerical examples are showr

that the proposed method has high accuracy @indency for both explicit and implicit limit states.

Key words structural reliability response surface methodeasonable subdomain, failure probability
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