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Longitudinal Dispersion Affected by Obstructions
in Open Channels

Masao ARAKI, Goro TOMIDOKORO and Megumu YAMAMOTO

This paper presents a method to predict the rate of longitudinal dispersion
affected by obstructions in open channels. A salt solution which has the same
density as the flowing water is used in the experiment. A line source supplies the
solution onto the flow in the flume, and the time-concentration curves are measured
at several locations downstream. The obstruction used in the experiment is a
column and it is placed in the center of the flume. The experimental results in
the flume having an obstruction are compared with the ones in the flume free of
obstructions. Longitudinal dispersion is controlled by placing an obstruction in the
center of the flume, The coefficient of longitudinal dispersion is approximately
proportional to the inverse of the column diameter for the distance of about eighty
times the diameter downstream from the obstruction, and then it shifts to the
value in the flume free of obstructions. The mean arrival time of the solution is
hardly related to the existence of obstructions.

From the results mentioned above, it is possible to estimate the effect of
obstructions, such as sand bars and bridge piers in river channels, on longitudinal

dispersion,
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Fig. 3 Relation of the velocity distribution with width (diameter 4.8cm)
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