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Abstract: To study the parameter randomness and their spatial variability and correlation in
practical engineering, a reliability analysis method of long-span cable-stayed bridges considering
random fields was proposed by combining random field theory and reliability theory. The
accuracy and applicability of the method were verified through case studies. Considering pile-soil
interaction, the method was applied to the Sutong Yangtze River Highway Bridge for reliability
and parameter sensitivity analysis. The results indicate that the method is applicable to the
reliability analysis of long-span cable-stayed bridges. The influence of pile-soil interaction on the
reliability index is small. Neglecting the parameter randomness and their spatial variability and
correlation can underestimate the structural reliability under normal service limit states. The
reliability index of cable-stayed bridges is most sensitive to the cross-sectional area of the main
girder in the mid-span segment, and the mean value and standard deviation of the vehicle load.
Changes in the vehicle load variation coefficient and the random field correlation length can affect
the reliability index.

Key words: cable-stayed bridge; random field; first-order second-moment method; finite
element analysis; reliability index
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Table 2 Case 1 calculation result comparison
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Fig. 3 Fixed beam under uniformly distributed load
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Table 5 Statistical characteristics of random field of Sutong Bridge
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Table 6 Statistical characteristics of random variables of Sutong Bridge
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Fig. 8 Finite element model of Sutong Bridge
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Table 7 Discrete elements and statistical characteristics of random field of Sutong Bridge
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Table 8 Three working conditions for structural
reliability analysis of Sutong Bridge
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Table 11 Five working conditions changing vehicle
load variation coefficient

TR

ppyy 10 0150200 025 0.30
G 1 2 3 4 5
H P L1l B3 1R A 808 S AR R 4

19, A5 R ]S B % AT D U A IE R A

— R .

FROR ST, R ZE 7 200 48 55 22 B8O R 5 13 Hhr
ﬁ%T%f%ﬁﬁ‘H@W]f%ﬁﬁﬁ¢T
MR 5 52 BR VR 4 far 2k 09 A8 S R 3E AT S8 4 A
T 5 .
3.5.3 BHLIAHCK

F 12 AR REALI A O B 8 Fh 0L, 43
S A 5 38 KM 7R IE 8 R A BRAR ST A T 4
FEFEBR, B R WK 12 s .

Hi L 12 )0, Bl BE AL A OC K I B
AT 5E BEFE AR 08/ . 315 B A Tl AR BRR
BT, BEVLIHA A B X R 5 B T AR A 1T 5 )
FEVRAFAE—E 5 .



118 FAKFFHR(A A FR)

% 47 %

3.2

3.1r
3.0
29 r
2.8
2.7 r
2.6 1
2.5

010 015 020 025 030
EWMBERFR
B11 REEHERRBHSHON

Fig. 11 Parameter analysis of vehicle load
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