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Influences of hanging-span rations on the vortex-induced vibration performance
of the main girder in large-span collaborative system bridges

YOU Hengrui, TI Zilong, LI Yongle, YANG Ling, PAN Junzhi

(State Key Lab of Bridge Intelligent and Green Construction( Southwest Jiaotong University) , Chengdu 611756, China)

Abstract; In order to study the influence of different suspension-span ratios on the vortex-induced vibration
performance of the beam in the cable-stayed-suspension cooperative system, a bridge with a cable-stayed-suspension
cooperative system is used as the engineering background. Firstly, based on wind tunnel test, the method of
Growth-to-resonance is used to obtain the development time history of the bridge section, which is in the process of
VIV. Secondly, based on the nonlinear vortex-induced force model considering the span-direction amplitude
dependence, the relationship curve of the aerodynamic damping parameters of the main girder section with the
dimensionless amplitude is obtained through Hilbert transform. Finally, through iterative calculation of the beam
VIV amplitude of eight alternatives. The change law of VIV in the processing of changing from the near-cable-
stayed system to the suspension-cable system is clarified and a new evaluation index is proposed that considers the
VIV amplitude value and the span-direction influence range. The results show that: with the increase of the
hanging-span ratios, the corresponding first-order vertical bending mode shape changes from sharp to flat and the
fundamental frequency decreases. As the hanging-span ratios increases, the vortex-induced vibration amplitude at
mid-span consistently decreases. The variation in mid-span vortex vibration amplitude across different hanging-span
ratios is approximately 11. 1% . Additionally, the onset wind speed for the main girder’s vibration decreases with
increasing hanging-span ratios. Combined with the average VIV amplitude value of the bridge (1" ) and the
average acceleration of the bridge (a” ), the difference in 7" under different hanging-span ratios is about 59.5% ,
and the influence on the overall VIV performance of the bridge is increasing, but the a” has limited change.
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Fig.6  Aerodynamic parameters of main beam section under the dimensionless wind speed
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Tab. 1 Information about different programs
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