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Analytical Solution of Water Depth in Parabolic-

Shaped Channel with Contracted Section

WEN Hui , LI Feng-ling
( Department of architecture Maoming University, Guangdong Maoming 525000, China)

Abstract: Through the identical deformation of the basic equation about the contracted water depth of parabolic-

shaped channel, we can obtain a non-dimensional formula, which is a typical quartic equation with one unknown .

According to this equation’ s solution, we can also obtain an analytical expression for calculating water depth about
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the contracted water depth of parabolic-shaped channel, it provides one kind of new solution for calculating the wa-
ter depth about the contracted section of parabolic-shaped channel. The analytical formula is short-cut and its result
is correct, and can be widely used. It also overcomes the shortage of consulting graph-list and trial computation

methods widely used in the past-time.

Key words : parabolic-shaped section; contracted water depth; analytical solution; channel
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Application of Pattern Search Optimization in Calculation of
Normal Depth in Trapezoidal Canal

ZHANG Kuan-di, LV Hong-xing, WANG Zheng-zhong, ZHAO Yan-feng
(College of Water Resources and Architectural Engineering, Northwest A & F University,
Yangling Shaanxi 712100, China)

Abstract; Normal depth is an important parameter occurring in the design of irrigation canals. Direct analytic solu-
tion of normal-depth problems is not possible, as the governing equations for the practical canal sections are implic-
it. The solution requires tedious methods of trial and error. Tabular and graphical methods also available for solu-
tion are subject to errors of double interpolation and errors of judgment in reading the graphs. In order to improve
this situation,a new formula is derived from transforming identically the uniform flow equation in trapezoidal canal
through introducing a non-dimensional parameter-unit surface width. Also, it is proved to be monotonic function.
So, the calculation of normal depth problem was converted into a nonlinear constrained optimization problem, which
can be solved by the pattern search optimization method. Finally, Error analysis and an illustration computed using
this method show that it is much more applicable, precise and simple than tradition methods. So it provided a new

tool for obtaining normal depth of open channel in trapezoid section problem.

Key words :normal depth; pattern search algorithm; trapezoidal canal; unit surface width
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Experimental Analysis and Numerical Simulation of U-shape Bend Flow

LI Ai-xiang', SUN Yi', ZHAO Xiao-e', LIU Tong-huan®, WANG Xie-kang'
(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu
610065, China; Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract; The structure of an U-shape bend flow including lateral slope of water surface, streamwise velocity, cir-
culation flow and typical u-v vectors along water depth directions were analyzed. Velocities were measured using up-
looking and down-looking Sontec-ADV (acoustic doppler velocimenters). Furthermore, the numerical modeling of
bend flow has also been conducted in the experimental flume under various flow conditions. These simulated results

agree well with the experimental data.

Key words:bend flow; experimental analysis; numerical simulation; streamwise velocity; circulation flow





