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On the Sensitivity of Mass Damp on the Amplitude Response of

Vortex-induced Vibration for Bridges
ZHOU Shuai'” ZOU Yunfeng’ FANG Cong' NIU Huawei’
(1. China State Construction Engineering Co. ,Ltd. , Beijing 100013, China;

2. Hunan University, Changsha 410082, China; 3. Central South University, Changsha 410075, China)
Abstract: In order to study the independence and sensitivity of the influences of mass and damping on the amplitude
response of vortex-induced vibration of the blunt members of bridge structure, this paper takes a section model of rod
with rectangular section as the basis, designs several cases by adjusting the equivalent mass, damping, and stiffness of
the model system for single parameter study, and carries out the wind tunnel tests to measure and compare the amplitude
responses of vortex-induced resonance. The response curves of vortex-induced resonance of the model system with the
change of single parameter (equivalent mass, damping, and stiffness) , as well as those with different combinations of
mass and damping but the same Scruton number, were plotted in the test. The results show that: (1) For the cases with
different combinations of mass and damping but the same Scruton number, the measured vortex amplitude value varies
accordingly, with the ratio of the maximum and the minimum values up to 2. 7, and the sensitivities of vortex amplitude
to mass and damping are different. (2) For the cases with the change of single parameter ( mass and damping) , the
measured vortex amplitude decreases with the increase of mass and damping, with different weight coefficients, where
the influence of mass on vortex amplitude is greater than that of damping. (3) Increasing the equivalent mass is a more

effective measure to reduce the structural vortex amplitude.
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