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This paper investigates the proposed utility of splitter-plate wake stabilisation as a passive control mechanism for vortex-
induced vibration (VIV) mitigation for low aspect ratio cylinders. Stationary cylinder experiments have repeatedly demon-
strated the effectiveness of splitter plates in reducing lift and drag coefficients for a cylinder in uniform flow. Rigid attached
splitter plates have been shown to be capable of completely eliminating vortex shedding in fixed cylinder investigations. In
the limited number of studies that have examined the use of splitter plates in a system which is free to vibrate in the direc-
tion transverse to the flow, a galloping-type response has been reported. A range of splitter-plate ratios (l/D= 0 to 4) was
examined in this study over a reduced velocity interval of Ur = 3 to 60. A galloping-type response was observed with the
addition of even small splitter plates to the cylinder. At small splitter-plate ratio (l/D), the response of the low aspect ratio
cylinders appeared to be strongly influenced by vortex shedding, and key features such as the abrupt decrease in the gal-
loping response at higher reduced velocity aligned well with the bare cylinder VIV response. With increasing splitter-plate
ratio, there appears to be a smooth transition from pure VIV (i.e., at l/D = 0) to a galloping-type response heavily influ-
enced by the vortex shedding at low reduced velocity and a predominantly galloping response at high reduced velocity. At
higher splitter-plate lengths (l/D≥ 2�8), no significant VIV or galloping-type response was observed.

INTRODUCTION

Fluid flow past a circular cylindrical object generates vorticity
due to the shear present in the boundary layer. This vorticity in the
flow field coalesces into regions of concentrated vorticity known
as vortices on either side of the cylinder. Flow above a thresh-
old Reynolds number allows perturbations in the flow upstream
to cause one of the vortices to grow larger. This vortex, with
higher flow velocities and accompanying lower pressures, draws
the smaller vortex from the opposing side across the wake cen-
treline. The opposite vorticity from this smaller vortex severs the
vorticity supply of the larger vortex, allowing it to convect down-
stream (Sumer and Fredsoe, 2007). This process is repeated in
the reverse sense, leading to alternating vortex shedding from the
cylinder.

When the cylinder is elastically restrained and natural frequen-
cies are introduced, a fluid-elastic instability known as vortex-
induced vibration (VIV) results. The time varying nonuniform
pressure distribution around the cylinder resulting from the vortex
shedding causes structural vibrations both inline and transverse to
the flow (Hatton, 1999). Near the natural frequency of the struc-
ture, the vortex-shedding frequency synchronises with the natural
frequency and the vibration frequency. One of the primary mecha-
nisms responsible for this synchronisation is the change in hydro-
dynamic mass, as demonstrated in the experiments of Vikestad
(1998). The range of reduced velocity over which this synchroni-
sation occurs is known as the lock-in range. Mostly, the ensuing
vibrations are undesirable, resulting in increased fatigue loading
and component design complexity to accommodate these motions.
The transverse vibrations also result in higher dynamic relative to
static drag coefficients.
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In an attempt to mitigate these VIV, the adoption of splitter
plates has been proposed (Every, King and Weaver, 1982). A split-
ter plate is a rigid plate attached to a structure so that it splits the
wake. The splitter plate falls within the category of devices termed
wake stabilisers. The intention of these devices is to prevent the
interaction of the shear developed in the boundary layer flow at
either side of the cylinder (Sumer and Fredsoe, 2007). By limiting
this interaction, the vortex shedding process is interrupted.

A number of stationary cylinder studies has been conducted
to investigate the effectiveness of splitter plates in reducing
vortex shedding and the accompanying hydrodynamic forces.
(See, for example, Apelt and West, 1975, and Anderson and
Szewczyk, 1997.) Roshko’s study (1954) reported that at splitter-
plate ratios (i.e. the ratio of splitter-plate length to the cylinder
diameter) greater than or equal to 5, vortex shedding was com-
pletely eliminated. The subcritical stationary cylinder experiments
by Anderson and Szewczyk (1997) with splitter-plate ratios of
0.5 and 1 demonstrated significant reduction in vortex interaction
and a delay in the formation of vortices by extension of the sepa-
rated shear layers downstream of the trailing edge. This was also
observed in the studies by Roshko (1954) and Bearman (1965).

Gerrard (1966) reported that increasing plate length produced
a decrease in the Strouhal number. The investigations by Apelt,
West and Szewczyk (1973) and Anderson and Szewczyk (1997)
concur, demonstrating that the variation of Strouhal number with
splitter-plate ratio is nonlinear. These studies all agreed that even
at small splitter-plate lengths (i.e. 0�25 < l/D < 1) the Strouhal
number, drag coefficient and lift forces decreased. Kawai (1990)
reported that a drag reduction of up to 36% was attained with
the use of splitter plates on stationary cylinders. Studies of sta-
tionary cylinders with detached splitter plates have shown similar
decreases in lift and drag forces (Hwang, Yang and Sun, 2003;
Akilli, Sahin and Tumen, 2005).

There exists a limited number of studies where the effect of
splitter plates is investigated when the cylinder is allowed to
vibrate (i.e. the cylinder is elastically restrained). The recent




