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The hysteresis phenomenon between force and motion in
vortex-induced motion of semi-submersible platform

LI Si-ming, ZHAO Wei-wen, WAN De-cheng

(Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, State Key Laboratory of Ocean
Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,

Shanghai, China, Email: dcwan@sjtu.edu.cn)

Abstract: The hysteresis phenomenon refers to the peak lift force coefficient occurs earlier than
the peak transverse motion as the reduced velocity increases in VIM of semi-submersible
platform. Numerical simulations of VIM of platform with two different column shape were
performed with naoe-FOAM-SJTU, which is developed on the open source platform
OpenFOAM. SST-DDES model is used to simulate the three-dimensional flow separation. The
numerical simulation results verify that the hysteresis phenomenon will occur in VIM of
semi-submersible platform under 45° current heading. Based on the advantages of CFD method,
the causes of the hysteresis phenomenon are analyzed from the interaction of vortex shedding
between the upstream and side columns, and it is verified by the surface pressure coefficient

distribution of the column.

Key words: Semi-submersible;  Vortex-induced motion; Hysteresis phenomenon;
naoe-FOAM-SJTU solver
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