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Vibration decomposition of vortex induced vibration of top
tensioned riser under variable tension

WANG Zhe, DENG Di, WAN De-cheng

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,

Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,

Shanghai, 200240. Email: dewan@sjtu.edu.cn)
Abstract: Vortex-induced vibration of deep-sea flexible risers has long been a concern. Heave

motions of the top platform have a significant impact on the VIV of the riser. In this paper, the
riser model is simplified as a beam simply supported at both ends. The heave motion of the
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platform is simulated as the time-varying tension. Numerical simulations are based on the
in-house CFD code viv-FOAM-SJTU solver, which is developed based on OpenFOAM. The
variable tension varies in amplitude and frequency. The vibration component of the riser is
decomposed and compared with a constant tension case. The results show that the frequency
component of the variable tension in the in-line direction increases with the increase of the
excitation amplitude and decreases with the increase of the excitation frequency, while the VIV
component is not affected. In the cross-flow direction, the structural vibration response, in
addition to the wvariable tension and VIV, also exhibits sub-harmonic vibration and
differential-frequency vibration. The VIV component peaks at the second-order natural frequency
excitation, and the sub-harmonic vibration resonates at the excitation of the third-order natural

frequency.

Key words: VIV; Variable tension; viv-FOAM-SJTU solver; Strip method.
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