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FLOW PATTERN DOWNSTREAM OF BRIDGE PIERS

By Tadashi Urami

Synopsis

Downstream of bridge piers, there occur three kinds of vortices—wake vortex, Kdrman vortex
and horse shoe vortex, which play an important role in local scour and deposition. So it is neces-
sary to make clear the characteristics of these vortices in order to estimate the magnitude of de-
formation of river bed or to protect it.

An experimental study is made on laminar flow around circular bridge piers settled on flat
bed and three dimensional characteristics of these vortices are made clear. Especially it is empha-
sized that these characteristics are different from ones of flow around circular cylinder in

uniform flow.
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Fig. 1 Contours of local scour and deposition around bridge piers.
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Fig. 2 Variation of flow pattern with Reynolds number.
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Photo 1 Examples of visualized flow pattern.
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DEVELOPPING REGION

Fig. 5 Classification of flow downstream of bridge piers.
(near water surface)
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Fig. 6 Flow pattern and velocity distribution in each section parallel to the channel bed.
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WAKE REGION

________ BACKFLOW REGION
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Fig. 8 Region of flow which is supplied to wake vortex.
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(b)

(c}

Photo 2 Side view of flow pattern downstream of bridge piers.
(horizontal line type electrode)
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(d) Y= /5cm

Fig. 10 Flow pattern and velocity distribution in longitudinally vertical section.
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Fig. 15 Flow patterns on boundary surfaces Fig. 16 Three-dimensional flow pattern down-
and central section of the channel. stream of bridge piers.
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