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Vortex-induced streamwise vibration of a cylinder near a plane
boundary under the action of unidirectional flow

YANG Bing, GAO Fu-ping

(Key Laboratory for Hydrodynamics and Ocean Engineering, Institute of Mechanics,
Chinese Academy of Sciences, Beijing, 100190)

Abstract: The vortex-induced streamwise vibration of a cylinder (pipe) near a plane boundary under
the action of unidirectional flow was modelled experimentally in a flume. Analysing the variation of
time history curve of the pipe vibration displacement, the vibration frequency with the flow velocity
was examined. The vibration amplitude and frequency of the pipe were investigated. The cause for
the occurrence of vortex-induced streamwise vibration was discussed, correlating to the variation of
wake vortex. The experimental results indicate that the vortex-induced streamwise vibration
experiences an occurrence-evolution-disappearance process with the increasing flow velocity. For
the case of smaller vibration amplitudes (mainly for the initial and last stage of the lock-in) there
exist multiple values of vibration frequency, i.e. multiple spectrum peaks appearing at the spectrum
of vibration frequency. The range of reduced velocity (Vr) for the streamwise vibration is much less
than that for the transverse vibration.

Key words: Vortex-induced streamwise vibration; Pipe near a plane boundary; Lock-in;
Unidirectional flow
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