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Tab.1 Physical parameters of the experimental model
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Tab.2 First six-order natural frequencies of a pendulous
water extraction pipe(Ca=1)
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Tab.3 Test cases
Group Case No. Vm“,/] KC,, A,/m T./s Re,.
(m-s™) '
1 0.27 57.84 0.267 6.3 6774.044
A 2 0.27  38.57 0.178 4.2 6774.044
3 0.27 19.28 0.089 2.1 6774.044
4 0.40 57.84 0.267 4.2 10160.940
B 5 0.40  38.57 0.178 2.8 10160.940
6 0.40 19.28 0.089 1.4 10160.940
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Tab.5 Model parameters of numerical calculation
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Experimental study of vortex induced vibration response characteristics of
a free-hanging riser under multi-degree-of-freedom motion of a platform

WANG Jing"*®, FU Shi-xiao"**, ZHANG Meng-meng"**, XU Yu-wang"**, REN Hao-jie"*”*,
FU Xue-peng"**, NIU Zhi-bo"**
(1.State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2.School of Ocean and
Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 3.Collaborative Innovation Center for Advanced
Ship and Deep-Sea Exploration, Shanghai 200240, China

Abstract: The complex response of the ocean thermal energy conversion platforms in the marine environment makes the structural
safety design of cold seawater intake pipes suspended beneath the platform a challenge. Recent research has shown that the in-plane
motion of the platform (heave oscillation) triggers out-of-plane vortex-induced vibration (VIV) in the riser connected to the plat-
form and the complex vortex vibration response can cause rapid accumulation of fatigue damage to the riser, resulting in structural
damage. In this paper, we focus on the VIV response of a free-hanging riser under multi-degree-of-freedom motion, which has rare-
ly been reported in previous studies. A pool model test to measure the VIV strain information of the riser using fiber-optic grating
strain gauges is carried out. After analysis of the experimental results, it can be found that: the maximum oscillation velocity at a
large KC number is the main parameter affecting the dominant frequency of the out-of-plane vortex vibration response; the domi-
nant frequency of vibration at a small KC number is twice frequency of the motion of the top platform. By comparing the experimen-
tal and numerical results of the free-hanging riser under the three degrees of freedom motion of the platform, it is found that the in-
fluence of the VIV on the overall dynamic response of the free-hanging riser is not negligible in this case. These results can provide

areference for further research on the VIV of the free-hanging riser taking into account the influence of the platform motion.
Key words: vortex-induced vibration; free-hanging riser;model test;oscillatory flow field
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