Stationary Wave of a Bingham Fluid in an
Inclined Elliptic Channel
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STATIONARY WAVE OF A BINGHAM FLUID
IN AN INCLINED ELLIPTIC CHANNEL

Takeshi NAkaya'!, Masatoshi YUHI? and Hajime ISHIDA®

A lubrication theory is presented for the three-dimensional flow of a Bingham-plastic fluid in a shallow and

wide elliptic channel. For steady flows, the velocity distribution, total discharge, and section-averaged flux are

obtained analytically in terms of the fluid property and the geometry of the channel cross-section. Nonlinear

stationary waves, which connect a uniform depth upstream to another uniform depth downstream, are also

investigated, for both wet and dry beds. The phase speed of the stationary wave is derived analytically. A

numerical scheme is then applied to calculate the transient flow evolution. The final development of the

stationary wave due to steady discharge upstream is obtained numerically and the relation between the shape .

of wave front and the fluid property is discussed.
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