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EXPERIMENTAL STUDY OF LOCAL FLOW
AROUND A BRIDGE PIER

By Tadashi Urami

Synopsis

It has been appointed that the local scour around a bridge pier is due to horse-shoe vortices
with horizontal axes around the pier. The vortex being three-dimensional, the analytical method
to predict the behavior of it has not been established so far. In this paper, the author tried to
analyse the flow pattern in the central section of the channel by means of the model that supposes
a vortex filament and a point sink at the position of the vortex axe. The experimental study
shows that the strength & of the vortex filament and the position of the vortex axe is decided by
the approaching velocity and the ratio between radius of the pier and the water depth respectively.
On these results, the position of the separation, the flow pattern and the velocity distribution along
the water surface, channel bed and the surface of the pier is calculated by the model. Comparison
between the analytical results and the experimental ones shows fairly good agreement by the
applopriate choice of k-value.
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Photo. 1 Flow pattern near the channel bad in the section (a) Z=0, (b) Z=0.5,
(¢) Z=1.0 and (d) Z=1.25cm.
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Fig. 2 Approaching velocity profiles. Fig. 3 Observed streamlines in a horizontal section

compared with the potential solution.
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Fig. 7 Flow pattern observed in the central
section of the channel.
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Fig. 8 Velocity distribution of down flow

along the front surface of the pier.
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