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Fig. 1 Skeleton of the tensioned structure
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Fig. 2 Schematic of the experimental layout
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Table 1 Model parameters

Symbol Dimension Value
External diameter D m 0.027
Length L m 38
Elasticity modulus E Nm™2 36.2 # 10°
Initial tension T N 5000
Wall thickness Wit m 0.003
Mass m kg/m 0.94
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for cases with fluid damping of 0.7, 0.9 and 1.1
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NUMERICAL SIMULATION OF TRAVELING-WAVE DYNAMIC
FEATURES OF VORTEX-INDUCED VIBRATION

Wu Xiaodong'*"  Zhang Yuhang' Ge Fei’ Hong Youshi’
(1.College of Mechanics, Taiyuan University of Technology, Taiyuan 030024, China)
(2.State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an Jiaotong University, Xi'an 710049, China)
(3.State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Betjing 100190, China)

Abstract The paper examines the dynamic features of traveling wave by numerical simulation, and the effect of
hydrodynamic damping and initial tension on traveling wave were presented for the vortex-induced vibration
(VIV) of along slender cylinder. The simulation was carried out by using a modified wake oscillator model which
considered the coupling of in-line (IL) and cross-flow ( CF) motions for VIV. The variation of the tension along
the length of the model and the wake diffusion were considered. A method that was used to assess the contribution
of traveling waves in whole vibration waves was also introduced, where the traveling wave ellipse was employed to
scale the ratio of travelling wave component to overall vibration wave. The simulation results show that the trave-
ling wave ratio presents a roughly increasing tendency with the increase of velocity, but falls suddenly at a critical
velocity where the mode number is changed. Meanwhile, it is found that the hydrodynamic damping influences the
contribution of traveling waves greatly. The lager the fluid damping is, the greater the contribution of traveling
wave in whole vibration wave is. For the case with a hydrodynamic damping of 1.1, the traveling wave ratio is
greater than that for the cases with hydrodynamic damping of 0.9 and 0.7. The velocity where the traveling wave

ratio suddenly falls is controlled by the initial tension, while the initial tension influenced the mode order.

Key words vortex-induced vibrations, numerical simulation, traveling wave, traveling wave ratio, long

slender cylinder
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