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Fig. 1 The varying sketch maps of the energy functions of the upstream and downstream sections with As
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Fig.2 The sketch maps of relative position of energy functions of the upstream section and downstream section
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Feasibility study on the computational direction of
flow profile of river and channel

LIU Zeng-mei', WU Jun-xiao®, CHEN ming’
(1. Department of Water Conservancy and Hydropower Engineering, South China University of Technology,
Guangzhou 510640, China; 2. Guangdong Province Water Conservancy and Hydropower Engineering Center for
Supervision in Construction, Guangzhou 510600, China)

Abstract; The computational direction must be decided first in computation of water surface profile of river and
channel. Theoretically, it can be obtained from either the upstream cross-section or the downstream cross-section of
the calculated reach. However, in practice, when the calculation is carried out from either the upstream cross-
section or the downstream cross-section, it may often be encountered that the results can not be reached. The
method for analyzing the feasibility of computational direction of water surface profile for regular river and channel is
established in this paper. First, it analyzes the characteristics of energy function curve of the upstream and
downstream section in the formula of water level, and the influence exerted by the length of the calculated reach
and the slope of river. Then the relative position of the energy function curves of the upstream and downstream
section is researched. Consequently, the reason why the results can not be reached and the solution laws of water
level calculation are researched. The research results show that; if the calculation of water surface curve is carried
out from the downstream to the upstream of equal cross-section with a gentle or critical slope or the reach with the
constricted cross-section, or is carried out from the upstream to the downstream for the river channel of equal cross-
section with a steep or critical slope or the reach with the diffuse cross-section, it is possible to find out the feasible
solution. If the calculation of water surface curve is carried out from the downstream to the upstream of equal cross-
section with a steep slope or the reach with the diffuse cross-section, or is carried out from the upstream to the
downstream for the river channel of equal cross-section with a gentle slope or the reach with the constricted cross-
section , there is a non-solution region. Moreover, the non-solution region is around the critical flow, and the longer

the length is or the more gentle the slope is,the larger the non-solution region is.

Key words: flow profile; computational direction; feasibility; energy function curve



