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Development of Interaction Model between Cross-flow and In-line Directions to
Identify VIV Rockin Region
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This study devotes efforts to investigate the IFE (Internal Flow Effect) on

the CF (Cross-Flow) VIV (Vortex-Induced Vibration) of a cantilevered pipe discharging fluid. In this
study, a simple fluid-structure interaction model is proposed which employs a linear structural

equation to describe the transverse vibrations and utilizes a distributed wake oscillator to create
the VIV effect. The simulations are justified by comparing with experiments for VIV effect and the
non-conservative IFE of flexible risers. Then simulations of a flexible riser are performed by
varying incoming currents and internal flow rates. The IFE on VIVs are examined by the space-time
modifications of riser responses and dominant vibration frequency for which the mode switching and
sharing can be identified. When the internal flow velocity is small, the pipe is losing energy to
the inner flow and the VIVs can be depressed significantly.
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