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Vortex-induced vibration of a flexible cylinder
in an oscillatory flow
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Abstract: Vortex-induced vibration (VIV) is the main source of riser’s fatigue damage. At present, most numerical
simulations and experiments of flexible cylinder are focusing on VIV in a steady flow, including uniform, linearly sheared and
stepped currents. However, investigations on VIV of flexible cylinder in an oscillatory flow are relatively less. In actual deep sea
condition, flexible risers are always located in complicated flow circumstance. Hence, it is necessary to study VIV of flexible

cylinder in complicated flow condition. In this paper, numerical simulations on VIV of a flexible cylinder experiencing an oscil-
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latory flow is carried out by the in-house viv-FOAM-SJTU solver, which is developed based on the open source code OpenFOAM

and the strip theory CFD model. Effects of the oscillatory period to VIV response of a flexible cylinder in oscillatory flow are

mainly studied. Results show that the oscillatory period is relevant to the width of ‘lock-in’ in half period. Vibration features such

as ‘intermittent VIV’, mode transition and the VIV developing process of ‘building-up’, ‘lock-in’ and ‘dying-out’ are observed.
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Table 1. Main parameters of the flexible cylinder
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in the experiment.
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