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—Hydraulic Relations for Flow over Sand Waves—
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Abstract

The friction law for flow in erodible-bed channels remains imperfect due to the strong
inter-dependency between the flow conditions and channel geometry. It follows that hydraulic
relations for flow, over sand waves are more complex than for flow on a fixed bed. The
authors, in the present paper, have succeeded in clarifying the properties of resistance to
flow by classifying a large number of experimental data according to the bed forms. To
this end, the authors first studied and formulated the flow conditions for various bed forms.

In order to analyze the resistance properties of channel beds the authors investigated the
relationships between the normalized bed shear stress and the normalized grain shear stress
for various bed forms and have arrived at an universal functional relationship in which
Engelund’s theory is included as a special case. The fact that a dune bed and a transition
bed should be subdivided in two types, respectively, by their varying hydraulic relations was
also found.

Manning’s mean velocity formula seems unlikely to be applied favorably to the
erodible-bed channels, in contrast with the fixed-bed cannels. The new expressions for the

mean velocity of flow over the respective bed forms were presented.
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