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10 1.03 1.4877 1.5610 1.5606 1.5321 o 1.03 0.8622 0.9092 0.8852
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1.01 0.4974 0.7234 0.7852 0.7706
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Design method for optimal hydraulic cross—section and practically economic cross—section of

horizontal-bottomed power—law shaped canals with general exponent parameter

WANG Zhengzhong" *, CHEN Bairu"*>, WANG Yi"*, ZHAO Yanfeng" *
(1. Cold and Arid Regions Water Engineering Safety Research Center, Northwest A&F University, Yangling 712100, Chinas
2. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry
of Education Northwest A&F University, Yangling 712100, China)

Abstract: As to large and medium-sized canals, they are often designed in the form of horizontal-bot-
tomed Power-Law shaped canals. But there is no analytical solution for all of the wetted—perimeter of hori-
zontal-bottomed power—law shaped canals with general exponent parameter. Therefore, its optimal hydraulic
cross—section and practically economic cross—section with general exponent parameter is very complicated. In
addition, in the literature the optimum hydraulic horizontal-bottomed power—law shaped canals has been de-
veloped for only specific exponent m of the power-law formula. In this article, by using Gauss—hypergeomet-
ric function, an analytical solution for the integral formula of the wetted—perimeter of horizontal-bottomed
power—law section with general exponent parameter is obtained. Taking ratio of water surface width of pow-
er—law shaped side to water depth, and ratio of bed width to water depth as variables, hydraulic optimal
section parameter can be obtained by using Lagrange multiplier method. The parameter equation of optimal
hydraulic cross—section is obtained. According to the relationship between optimal hydraulic cross—section
and practically economic cross—section, the parameter equation of practically economic cross—section of any
horizontal-bottomed power—law section with general exponent parameter is also obtained. This article not on-
ly presents the uniform design method of optimal hydraulic cross—section and practically economic cross—sec-
tion about these shaped canals with general exponent parameter, but also gives a super—optimal hydraulic
horizontal-bottomed power—law shaped canals’s exponent parameter m=3, where the discharge is largest.
This super—optimal hydraulic section presents a new discovery as it provides the global maximum discharge
among all possible section shapes. It can be used as reference in the planning and design of large and me-
dium-sized canals.

Keywords: horizontal-bottomed power-law shaped canals; Gaussian hypergeometric function; optimal hy-

draulic cross—section; practically economic cross—section; open channel hydraulics
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