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Vortex induced vibration of circular pipes; the experiment in a water tank
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ABSTRACT

We experimentally attempted to understand the vibration characteristics of a flexible pipe excited by
vortex shedding. This has been extensively studied in the past decades (For example, see [2-9]). However,
there are still areas that need more study. One of them is to study the relation between spatial
characteristics of a flow induced vibrating pipe, such as its length, the distribution of wave number, and

frequency responses. A non-linear mechanism between the responses of in-line and cross-flow directions

is also an area of interests, if the pipe is relatively long so that structural modal density is reasonably high.

In order to investigate such areas, two kinds of instrumented pipe were designed. The instrumented pipes,

of which the lengths are equally 6m, are wound with rubber and silicon tape in different ways, having

different vortex shedding conditions. One has uniform cross-section of diameter of 26.7mm, and the other
has equally spaced by 4 sub-sections, which are composed of different diameters of 75.9, 61.1, 45.6 and
26.7mm. Both pipes are towed in a water tank (200m x 16m x 7m) so that they experienced different
vortex shedding excitations. The towing pipe experiments exhibit several valuable features. One of them
is that the natural frequencies and their corresponding strain mode shapes dominate the strain response of
the uniform pipe. However, for those of non-uniform pipe, the responses are more likely local and many

modes participate in it.
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Fig.3 Strain (rms) response at the station #1 of the
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