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Numerical simulation of vortex-induced vibration of a top-tensioned
riser in uniform flow

WANG En-hao, XU Wan-hai, GAO Xi-feng, WU Hao-kai

(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin, 300072.
Email: xuwanhai@tju.edu.cn)

Abstract: Combined in-line and cross-flow vortex-induced vibration (VIV) of a top-tensioned
riser in uniform currents is studied using a fully three-dimensional fluid-structure interaction
simulation approach. The model vertical riser tested at the MARINTEK by ExxonMobil is
considered. The model riser has a length-to-diameter ratio L/D = 481.5 and a mass ratio m =
2.23. The structural damping is set to zero in the present simulation. A top tension 7'= 817 N is
applied to the top end of the riser. The riser is pinned at both ends and free to move in both the
in-line and cross-flow directions. The numerical results are compared with the experimental data
and good agreement has been reached. Detailed analyses of the VIV response characteristics and
the wake vortex shedding modes are carried out.

Key words: Vortex-induced vibration; Top-tensioned riser; Fluid-structure interaction.
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