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SOME CONTRIBUTIONS OF TRANSITIONAL BEHAVIOURS OF
OPEN CHANNEL FLOWS TO DISCHARGE MEASUREMENTS

by Dr. Eng. Tojiro ISHIHARA and Yoshiaki IWASA

Synopsis

By means of the application of the geometric theory of ordinary differential equations to
the steady behaviour of an open channel flow, a functional diversity of control structures
in hydraulic behaviours is classified as a saddle point, which induces the tramsition from
subcritical to supercritical, and as nodal and focal points, at which the flow changes its flow
regime from supercritical to subcritical.

The basic principle of hydraulics in the discharge measurement by various types of con-
trol structures is thus furnished by the transitional behaviours of flow over control structures.

The first part of this paper presents the rather rigorous proof of Bbss’ and generalized
Jaeger’s theory on the critical depth theory as a function of discharge and depth. The
second part deals with some hydraulic characteristics of control structures like overflow
spillways, a round crested weir and a Parshall flume, as devices for the discharge measure-

ment of open channel flows.
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