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ON THE STRUCTURE OF HORSE-SHOE VORTEX ARISING JUST
UPSTREAM OF OBSTACLES IN OPEN CHANNEL FLOW

By Tadashi Utamr

Synopsis

In order to analyse the local flow near the bed and just upstream of the cylindrical peirs in
open channel, a flow model is proposed under consideration of the results of experiments. The
model consists of horizontal two dimensional potential flows with line sink or source on the boundary
surface of the pier, in which the scale of back flow region resulting from sink or source decreases lin-
early by height of horizontal section from the channel bed and does not vary in the section. The
result of analysis by the model shows a good agreement with experimental flow patterns not only
outside the back flow region bat aloso inside of it, except the just neighbourhood of the pier bounda-
ry. Such a method of apploach seems to be available to analyse the flow pattern upstream of the
pier with other type of cross-section.
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Fig. 2-2 Variation of velocity distribution.
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Fig. 2-3 Variation of unit depth discharge.
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Fig. 3-1 Velocity distributions of approaching flows.
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run B 2.56 3.98 3.0 1.53 5.02
run C 3.25 3.25 3.0 2.71 3.60
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