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Theoretical Analysis of Water Surface Profiles

in a Main Channel with Lateral Inflow
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Abstract

The perturbation method is utilized to analyze water surface profiles
of steady flow in a main channel with lateral inflow, which can be re-
presented by an asymptotic expansion in terms of the perturbation term
¢ denoting the relative magnitude of lateral inflow. As the perturbation
term ¢ tends to infinitesimal small, the asymptotic expansion reduces to
water surface profiles of the channel flow without lateral inflow, which
is treated as the basic solution to 'gelierate the successive approximati-
ons in the perturbation solution. However, the successive approximations
are dominated by the ratio of the critical depth to the normal depth of
the basic solution. The first approximation is an increasing function
in the computation direction starting with O at the control section
and tends to 2/3a%. Results of the asymptotic expansion consisting
with the basic solution and the first approximation are found in good
agreement with those obtained by the step method; for the case of the.
subcritical flow the value of perturbation term ¢ can be as high as 1,
but for the supercritical flow the value must be lessen then 0.1.
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