%465 % 10 A A 4 Vol. 46 No.1
2026 F2 A JOURNAL OF CHINA & FOREIGN HIGHWAY Feb. 2026

DOI:10.14048/j.issn.1671-2579.2026.01.013 XEHS:1671-2579(2026)01-0122-08

o 65 0018 0 - 5% 6 7 S 58 L4 2 84 M L ER B

Vit AR, EXXR
(P B K2 AR TR 22 B IR M 411201)

T A I AT S s 2 R R R, X R IR R PERE RS N R E o O T SRR B X AR OUR B 10 RAIR B
PERESE WA A LR 32 SC LS 85 658 m i XU AU A SR R O TR Y 5, 45 5 71 BopE I I 96 K — 44 I TR A
CFD EUE AL, DF T A A 15 B 2 2% Wi 8 o s R ML RE , 20 A T AR B U S m i iR P RE RO PLBE . 25 2R 3R O
G A LT A 2 SRR T TR A A R 1 IR I DG A 1 B T 0 2 R B TRT 1 1] 38 R DR R D s 4006 A B AR B B0 X 1A
SOBURHS B 18 IR P BE S R 2 25 5 © A A B I R AR W T b T S T A A R U B I B v L B R B R SR T R A
TR T 3 22 T 8 30 P ) 0 5 2 5 e A IR 8 1) T 4R o R BRAGIE BB BOR 1A R e Bl R T
T A A 4 TSI L e A DAL Tk 8 0 76 2 R e IR IR O A 28R <

KRR R 5 o0 AR B 5 1 R 20 5 AR 1088 s CRD BUE B4 5 A 1 L i

HRESES:U441.3 MRS A

Influence Mechanism of Maintenance Rails on Vortex-Induced Vibration of

Twin Steel Box Girders

SUN Hongxin,HU Lei, CHEN Wei, HUANG Wenjun

(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China)

Abstract: Maintenance rails are an important passage for the safe operation and maintenance of bridges,
significantly affecting the vortex-induced vibration (VIV) performance of main girders. A twin steel box
girder cable-stayed bridge with the main span of 658 m was taken as the engineering background to
investigate the influence mechanism of maintenance rails on the VIV performance of twin steel box
girders. Combined with section model wind tunnel tests and two-dimensional fluid-structure interaction
CFD numerical simulations, the vertical VIV performance of the main girder sections with and without
maintenance rails was studied, and the mechanism of maintenance rails’ influence on VIV performance
was analyzed. The results show that large vertical VIV occurs in main girder sections with maintenance
rails, while the vertical VIV amplitude of the sections without maintenance rails decreases by more than
40%, indicating that maintenance rails significantly influence the VIV performance of the twin steel box
girders. Periodic vortex shedding occurs on the upper and lower surfaces of main girder sections with
maintenance rails, which results in a large pressure difference between the upper and lower surfaces of
main girders, thus generating periodic vortex-induced force and causing large-amplitude vertical VIV of
main girders. After removing the maintenance rails, the periodic vortex shedding pattern on the upper and
lower surfaces of main girder sections with maintenance rails is disrupted, thereby suppressing the VIV
amplitude of main girders.
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and without maintenance rails
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Figure 4 Fluid-structure interaction time domain algorithm
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Figure 5 Computational domain and boundary conditions
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