B2 B B ORE AR (A R R R D) Vol.52,No.1
2025 1M Journal of Hunan University (Natural Sciences ) Jan.2025

XEHS:1674-2974(2025)01-0139-10 DOI:10.16339/j.cnki.hdxbzkb.2025013

EH T WIM a2 B R TR RIE 5 /] = E i

FgrmA L REE L, EM R A, R
(1. KGR N FE2EBE, BETT V% 710064 ;
2. W B A Be B e A A FR 2 /), Wiy i, 310030)

i B AT AREREEHTEMEFHIATATEAEL R e LR Z A0 P, Ak
T = WIM K AEM T H 8 b 5 B8 69 F 740 3o 8 A RAE R, R IS MALIE 4 s R
ERAN,ETT —HERFELERY N EBTRAEEER BB T AT EMNER
BRI R G TR EREF ok AR £ Fik AT WIM & %4 B = A A 64 52l 2035
K S TR FHBERGERR S TR AT T R E, SRR AT Em WIM 3 sk
AR R AR T A T A AR I 5 T SEAEARAE 3.93 ~ 6.12 2 18], do LR H Ak AR FRAR A
FALIR L T SEIGARME 7.74~11.04 Z 18] ;o KA HLIE 47 BAE F AL 69 9% 5 T 53547 £ 435~ 6.18
Z 8] 3B IR T e BARAR T AR T S R R A ey A Bk AR
) 5 AT T 52 WIM S8 9136 69 3046 38 B B0 47 3, R AT AT R A4 W] B3 a6 442 R 0991

T
KW AR E R DERE R EMTEAER, 2T EAL ;7T 5 EF4E
hESZES . U441.4;U448.27 XEkFRERD: A

Fatigue Reliability Evaluation of Highway Cable—stayed Bridge Cables
Based on WIM Data
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Abstract: In response to the problem that the current specifications are difficult to reflect the actual bridge safety
due to the frequent occurrence of overweight vehicle loads in China, this paper constructed a framework for
generating traffic load response considering the impact effect based on measured data from a weight—in—motion
(WIM) system. The response of random traffic flow was extrapolated using the compound extreme value theory, and a
model for traffic load effect probability that considers the influence of the evaluation benchmark period was
established. Moreover, a fatigue reliability assessment method for cable—stayed bridges based on measured traffic
flow was proposed. Taking a cable—stayed bridge with the measured data of three mouths from a WIM system as a

background, the reliability of the cables was evaluated. The results show that, in the case of using the load probability
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model extrapolated based on the measured WIM data, the fatigue reliability index of the cables ranges from 3.93 to

6.12, and the reliability index of the ultimate limit state strength for carrying capacity ranges from 7.74 to 11.04. The

fatigue reliability index ranges from 4.35 to 6.18 when using the standard load probability model, which indicates that

the fatigue reliability is significantly lower than the strength reliability, indicating that the safety of the cables in the

assessment benchmark period is mainly controlled by fatigue. Compared with load benchmark periods extrapolated

based on measured WIM data, the standard loads will significantly overestimate the fatigue reliability of the cables.
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