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Bayesian reliability analysis for structures based on gaussian process classification
BRI 2011-07-31 SR/ 2012-01-15
DOT: 10.7511/js1x20126003

hoCoREE ] DUMITTEYE AR B BUMAHEYE  mind BN

Yo XAk - bayesian reliability incomplete information surrogate models model uncertainty gaussian process classification

FEG I A - P E AR A R4 S I 4 (JY10000904008) ; [H 5 H AR FFE M4 (51175398) % i H .

(= A E-mail

i POese i PRMEOR Y W7 1 6 S5 R 0 8 S S0 5, 7 ¢ 710071 hongjun.cao@gmai I .com
ARG VU2 PRSNG0S 4, P %2 710071

kI VU2 PRSNG0S &, V%2 710071

SRS 515
AT IR EL: 463
S

DU AT SRR DT VR AN SE 55 AR R AT SE B AT OS2 — o AESERR R, ol T Al e AT TSRO, H AR 2 R U AU AR i o S . (e
PB4 K IO D RE BT LT LR RE. SRy AR 5 5 % HE MU B 00 T R RE DB o, FLAE LUSEFTT- 3 2 &ﬁf&ﬁ%ﬂ%&ﬁfﬁmiﬁﬁ%‘%%o B, A SCHR Rl
e STt Rt 2 S PR R AR Y , R A TR A PRUR S B T , K S0 ) 1 4 DU S g Stk b 2 v e b 7 R A B A 5 At 0] ) St 0 &5 SR IG5, 45 tH T RO A S 5 T %
S, R T R A RORS FEE PRh AE SRR AR o I I SR E T 5 O R 2

& P

Bayesian reliability method is one of the efficient approaches for reliability analysis for structures with incomplete probability information.The
computational cost of the Bayesian reliability estimation is often prohibitive for real applications.It is necessary to use surrogate models to replace actual
models in order to reduce the computational burden.Commonly used surrogate modeling approaches,which construct approximation models for response functions rather
than limit state surfaces,are indirect and not easy to take model uncertainties into account.Furthermore,these methods are difficult to be used for problems
exhibiting discontinuous responses and disjoint failure domains.In order to handle these difficulties,this paper presents a method to identify the limit state
surface by using Gaussian process classification.The variances of distribution parameters of failure probability due to the model uncertainty are derived.An
adaptive sampling criterion for updating the surrogate model is proposed.An example is presented to demonstrate the efficiency and effectiveness of the proposed
method.
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