30108 Vol.30 No.10 T ®
20134F 10§ Oct. 2013 ENGINEERING MECHANICS 219

XEHS: 1000-4750(2013)10-0219-08
54 R W sE R | E AR FRAY RV 2t M E R

SR SR P I

(HRZCIRF R TRER, A 610031)

OB R RAT R ARLNE S5 D A8 BR B R SE LR AR VE S D, T B Rl S B M T ) SO ) D e
BB I AT T ARG, 7R T IR I AT FE AR AR Ssorm 5 IK AT FEEARR Brorm L [AIHRIE
FRUHE . AR PR RS 5 2 sl e Monte Carlo V5, N7 1 38T [0 70 M I S92 (R T S 2 0 M D ¥k 1% E T
XA IASAE KA FE T Psorm 5 Brorm LRI ELARZRIAS,  IMTSEIL T 5k
AR L ) L RS RER M o WEFUR M T SER T IR RE G A AT A 8 — I vl Je FE SRRV RO R B SRR AR
RN ARG S« IG HINE IR A SR e v i A L3 S ERIAE, 2y 108 — Btk A 4R,

G AT SEbr RN
KBRIA: AMIVTEERL: MMTUTEE: URCBYERE: RIS TN Zehiikt
hESHES: 0213.2; TU3L.2  XHEHIFEEE: A doi: 10.6052/j.issn.1000-4750.2012.07.0501

REGRESSION ANALYSIS-PREDICTION ALGORITHM FOR
STRUCTURAL SECOND-ORDER SECOND-MONMENT RELIABILITY
INDEX EVALUATION

BAI Bing , ZHANG Qing-hua , LI Qiao

(Department of Bridge Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Aiming at the reliability index calculation of a strong nonlinear structural performance function, the
numerical sampling and regression analysis methods are introduced to analyze the second-order expansion of a
modified performance function. Thereby the form of general law between SOSM reliability index fsorm and
FOSM reliability index frorm is obtained. On the basis of a regression analysis-prediction algorithm, a new
reliability analysis method is presented according to the general law above and the application of a line sampling
Monte Carlo method. Through the regression analysis of certain sampling points, the proposed algorithm can
establish the specific expression of a general law between Ssorm and frorm. And the high precision solution of a
strong nonlinear performance function reliability index can be achieved. The study results show that a
cumbersome calculation and an inefficient iteration can be alleviated effectively by the present algorithm. The
advantages of the present method in accuracy, application scope and calculation stability are obvious. Because of
its convenience and intuition, the present algorithm is easy to be mastered by general designers and applied to an
actual engineering analysis.
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Table 8 Comparison of result in different methods

B Py AHX R ZE/(%)
Monte Carlo 3.374 3.704x107*
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EIEESFAN B, =0.07e "™ £0.1916 + 098728,
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