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Determination Method of Reliability Index of Main Cable Life of

Suspension Bridge

YI Fu', SUN Yue’, DU Changbo®, LI Jun®
(1. School of Architecture and Transportation, Liaoning Technical University, Fuxin 123000, China;

2. School of Civil Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to determine the calculation method of reliability index of the main cable of a suspen-
sion bridge under corrosion condition, the corrosion simulation of main cable is carried out by using Mi-
das civil and time-varying model of main cable cross-sectional area, modulus of elasticity and ultimate
strength based on the background of a certain project. The fatigue stress amplitude is obtained under the
fatigue load of vehicle, and the S-N curve of the main cable during the life cycle is obtained by modifying
Manson-Coffin formula, and the fatigue life of the key position of the main cable during the life cycle is
estimated. The calculation program of failure probability and reliability index of key position of main ca-
ble during life cycle is compiled by MatlLab. The research results shows that except for anchoring and ca-
ble tower position, the stresses in other positions of the main cable are symmetrically distributed, and
when the life period is 100 years, the variation of fatigue stress amplitude in the cable tower position is
the largest, the fatigue life of the anchor position is the lowest and the reliability index is the fastest. The
reliability index of main cable is related to service life, local environment, main cable length and refer-
ence length. The calculation formula of reliability index of the main cable of suspension bridge under cor-
rosion condition is put forward. The research results provide certain reference for practical engineering.
Keywords: suspension bridge ; main cable corrosion; S-N curve; fatigue life; reliability index
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Fig. 1 Longitudinal elevation view of the whole bridge
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Fig. 2 Finite element calculation model diagram
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Table 1 Parameters table of finite element modeling

W BMERE/MPa AE/kN-m *)  EA/m’
B 2.05E+5 78.5 0.477 6
AT 2.05E+5 78.5 2.605 8E-3

PlIESIES 2.06E+5 76.98 1.7959
i3 3.45E+4 25.51 39.205 7
230 3.25E+4 25 1145557 5
KE 3E+4 25 84

G HEABE IS AR A 2 2) i A T A e AR R A X (3)
AN [ PR A i AR X (4) B A ) 7 A B 5
JE e BRAE i 28 T 050 O A 48 9 3R A7 28+ XU 28+
B sh far d i, BN S AL R, B OCHE E
N E L3 2, 26 2 T A 7E 5 A 100 4R B, A
Ui R IE AL J1 B K, R 611.22 MPa 9 4 [ Fl R 1%
(R N S g VA= VAV BT I 19 o RS Sl T
R Y R AT ZE 50 9% 55 0 2R AT 298 57 ), 32 40 %
V7 B 9% 57 N ) e A Ak i 1B 3 T o fl L 3 AT
S R O N e e o S N VA 7 R TR
], 3 497 55 I 7 Wk B ot FH A B Ay 85 222 A 60 U]
A AL SRR T

F2 FHXBUBENNE
Table 2 Stress value at key position of main cable
HLAT: MPa

FKEEAIE 04 204F  404F 604F  804F  1004F

ZEvi g 501.11 515.12 530.03 545.90 567.16 580.72
1/8 8k 499.74 513.37 527.87 543.29 563.93 577.07
v R s 516.00 530.77 546.52 563.29 585.78 600.14
1/4#%1H  486.23 499.46 513.54 528.51 548.55 561.31

5 476.13 489.08 502.86 517.51 537.11 549.59
/A 486.23 499.46 513.54 528.51 548.55 561.31
FumRIE 529.34 543.77 559.12 575.45 597.30 611.22
7/8%kim  499.74 513.37 527.87 543.29 563.93 577.07
Fivm i 502.74 516.43 530.99 546.48 567.20 580.41
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Fig. 3 Diagram of variation of fatigue stress amplitude at key

position of main cable
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Fig. 4 S-N curve graph of main cable
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Table 3 Failure probability of key positions of the main cable

AR A B 04F 204E 404E 60 4F 80 4F 100 4
i I 4.98E-9 3.39E-7 5.60E-6 5.80E-5 5.55E-4 5.56E-3
RiE 4.52E-9 1.96E-7 5.16E-6 1.98E-5 1.20E-4 5.55E-3
5 3.79E-9 1.30E-7 2.35E-6 4.59E-5 2.35E-4 4.79E-3

1/4 3% 1 3.66E-9 1.45E-7 4.39E-6 1.72E-5 1.81E-4 4.93E-3

1/8 #if 4.18E-9 8.66E-8 1.06E-6 6.95E-6 1.40E-4 5.22-E-3
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