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Application of pattern search optimization in calculation
of critical depth in trapezoidal canal

ZHANG Kuan-di, LU Hong-xing,ZHAO Yan-feng. YANG Yan

(College of Water Resources and Architectural Engineering s Northwest A&F University ,Yangling Shaanxi 712100, China)

Abstract: [Objective] The study was to solve the trapezoidal open canal critical depth of water based
on the pattern search algorithm. [Method]) Critical depth is an important parameter occurring in the design
of irrigation canals. Direct analytic solution of critical-depth problems is not possible,as the governing e-
quations for the practical canal sections are implicit. The traditional solving methods like trial method and
chart method are very complicated with low precision. In order to improve this situation,a new formula is
derived from transforming identically the critical flow equation in trapezoidal canal through introducing a
non-dimensional parameter-unit surface width. Also,it is proved to be monotonic function. [Result] So,cal-
culation of critical depth problem is converted into a nonlinear constrained optimization problem,which can
be solved by the pattern search optimization method. [Conclusion)] Error analysis and an illustration com-
puted using this method show that the new algorithm is capable of improving the convergence performance
singnificantly in convergence ability and solution precision. So it provids a new tool for obtaining normal
depth of open canal in trapezoid section problem.
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