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Two-dimensional vortex-induced vibrations of long slender
cylinder in shear flow

GE Fei, WANG Lei, LU Wei, HONG You-shi

(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, CAS, Beijing, 100190.
Email: gefei@imech.ac.cn)

Abstract: This paper presents a vortex-induced vibration (VIV) model of long slender cylinder
considering the coupling of cross-flow and in-line vibrations. Fluid forces exerting the cylinder due
to the vortex shedding is formulated by using wake oscillators. Moreover the nonlinear fluid forces
and the influence of cylinder acceleration on the vortex shedding are taken into account as the fluid
structure interaction. Dynamic equations are numerically solved using finite difference method.
Compared with test data shows that some fundamental characteristic of VIV of long slender cylinder
have been reproduced based on the presented model, such as vibration frequency, dominant mode
and vibration amplitude. Mixture modes including standing and traveling waves occur due to shear

flow profile especially for in-line vibration.

Key words: Vortex-induced vibration; Long slender cylinder; Shear flow; Wake oscillator; Finite

difference method.
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