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Fig. 3 Setup of section model in wind tunnel
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Fig. 5 The power spectral of vertical vortex induced vibration
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Fig. 6 The responses of vortex induced vibration with different damps under +5° attack angle
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Fig.7 The responses of vortex induced vibration
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Fig. 8 Layout of guide vane on the inclined web: B=2.0m, L=1.0m, a=155°
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Fig. 9 The responses of vortex induced vibration with different guide vane
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Fig. 11 The responses of vortex induced vibration at different type of pedestrian rail
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On the Aerodynamic Optimization Measures for
Vortex-Induced Vibration Performance of Wide Box
Girder based on Section Model Experiment

FAN Yong-bo', LI Chun-guang®?, ZHANG Ji*!, HUA Xu-gang’
(1. Guizhou Bridge Construction Group Co. Ltd, Guiyang 550001, China; 2. School of Civil Engineering &. Architecture, Changsha
University of Science &. Technology, Changsha 410114, China; 3. Wind Engineering Research Center, Hunan University, Changsha
410082, China)

Abstract: In order to investigate the vortex-induced vibration (VIV) performance of wide streamline
box girder, taking a large span suspension bridge across Yangtze River as background, wind tunnel
experiment for 1:50 section model was carried out. In this paper, the influence of overhaul track,
sidewalk guardrail and other vortex-induced vibration sensitive components was analyzed, and
vibration suppression effect of aerodynamics optimization measures, such as changing the form of
sidewalk guardrail, the additional oblique web guide plate and nozzle split plate was studied. Results
show that the vortex-induced vibration performance of wide box girder is gradually become worse with
the increase of flow attack angle; due to the change of vortex strouhal is easy to induce multi section
vortex vibration, the linear attenuation of torsional vortex amplitude is more obvious with the increase
of damping. Sidewalk guardrail is a vortex-induced vibration sensitive component for this type section,
removing stone railing skirting can significantly improve the performance of vortex-induced vibration.
The effect of oblique web guide plate on improving performance of vortex-induced vibration is weak.
Nozzle split plate has obvious effect on vibration suppression. It can not only effectively suppress the
occurrence of vortex-induced vibration on main beam, but also can raise the critical flutter wind speed.
Keywords: vortex-induced vibration; wide streamlined box girder; section model; aerodynamic meas-

ures



