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Basic Equations for One-Dimensional Unsteady Flow with Complex Boundary Conditions

Yusuke FUKUSHIMA

Abstract: The set of the equations for an open channel unsteady flow with the complex boundaries is derived. The basic equations for

such flow are usually obtained from the momentum equations or the Bernoulli equation. However, these treatment cannot take into

accont the complex flow conditions such that inflow from and outflow to banks, rainfall from above and ground water onto the bed. In

this paper, the basic equations are obtained strictly by the integrations of the Reynolds equations and the equation of the kineteic energy

of mean flow considering the boundary conditions.

In these treatment, the main assumptions used in the derivation of the basic

equations for the open channel flow are clarified. The equations of the water surface form in more simple cases are deduced from the set

of the equations for the general case based on the Reynolds equations or the equation of the kinetic energy of mean flow.
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