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Fig. 1  Schematic diagram of the channel

trapezoidal overwater section
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Table 1 Relationship between optimal width ratio and

slope coefficient and roughness coefficient ratio
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Numerical Investigation on Optimum Section Based on the
Principle of Minimum Energy Consumption

ZHANG Wei, CHAI Yue-yue
(College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

[ Abstract] The ascertain of optimum hydraulic section is a very important theoretical problem. Based on the
principle of minimum energy consumption, the optimum ratio of width to depth of trapezoidal channel is deduced by
using three representative formulas. And the optimum section is discussed when the roughness of the wall and the
river bed are not equal. The results show that the optimum ratio of width to depth of the trapezoidal cross section
can be derived by using the principle of minimum energy consumption, and the results obtained by the three expres-
sions are consistent. For trapezoidal channel, the optimum ratio of width to depth will increase when the ratio of
roughness between river bank and river bottom increases, and the optimum ratio will also increase when the slope
coefficient increases. In the absence of constraints on the banks, the river has the inherent attribute to become wi-
der and shallower as it develops.

[ Key words] trapezoidal channel the principle of minimum energy consumption the optimum ratio of width to

depth  slope coefficient roughness



