o5 23555 210 oE TR P M ¥ R Vol.23 No.2
20254F 4 J CHINESE JOURNAL OF CONSTRUCTION MACHINERY Apr. 2025

E T 2175 Kriging NIER B RTHE B 4544
A EMES T

LT, 88 H

CRJFRHE 2 U TR, thPE K5 030024)

P : FT XA R S A AT SEPE S M TR b 22 4N S A K e XD E pR A, AR SR AL 48 T A BT TR ke L
fifp LR A RS, 418 R I Bl 25 Krriging fCHRRE R4S & F B R i (ISM) i T SE BT 7 i i deilad 2127 > eR ik
A B U RE pR Y 81 25 Kriging AUBRBEAY 5 FEA HTRCGHE — R — B (FORM) 25 5 Kriging fUBRAE ALK EE'iT"“
RARC, I LA g v s R 3 A A 2 pR R i B T BT A S A A AR A e i TSML 58 J T BE T

I 2 o] pRBCRH S5 5 BT 3G 45 L DU, AR AT BROT IR IR . i TR SE ISR IE , BT $ 7 12 ] U@Uh‘ﬂﬁ?i%
BRI 45 AR 2 ST AR

KR R EALLEH ; shAS Kriging QISR ; 223 pRA; BB S5F ] Sk
FE 43S TH 133.33 XHERARAERD: A X EHS: 1672-5581(2025)02-0264-06

Reliability analysis method of crane structure based
on dynamic Kriging surrogate model
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(School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China)

Abstract: Aiming at the problems of multi-dimensional small failure probability and implicit function
in the reliability analysis for bridge crane structure, that is difficult to solve using traditional
reliability analysis methods, the one based on dynamic Kriging surrogate model combined with
important sampling method is proposed. Firstly, the dynamic Kriging surrogate model of the implicit
function is constructed utilizing two learning functions, and then the most probable failure point
(MPP) is obtained by using the improved first order second moment method combined with the
Kriging surrogate model. Secondly, the importance sampling density function is constructed with the
MPP as the central point. Finally, the reliability degree is calculated by the importance sampling
method based on the established surrogate model. By introducing a new stop criterion combined
with learning function, the number of finite element calls is reduced. Verified by an engineering
case, the proposed method can well balance the model accuracy, result error and calculation cost.
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Fig.1 Flow diagram of the proposed algorithm
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