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Approximate method for conjugate depths calculation in
triangular open channel

ZHAO Yanfeng, WANG Yi, WANG Zhengzhong

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

Abstract: [Objective] A formula for approximate calculation of conjugate depths in triangle channel
was developed to provide basis for further study of simple solution for conjugate depths in trapezoidal chan-
el. [Method) According to the feature of triangular open channel, the dimensionless conjugate depth was
selected as parameter. The Froude number calculation formula was deduced and used to distinguish types of
hydraulic jump. Then, the iteration formula for the downstream depth was deduced by simplifying conju-
gate depth equation in triangle channel. With the iteration formula, the downstream depth was calculated by
assigning series of the dimensionless upstream depth in the range of project application. Fitting was also
conducted with a range of corresponding dimensionless conjugate depths using Matlab. [Result] Based on
the analysis of solving scheme of conjugate depth, the final formula was expressed in terms of ratio of two
quadratic polynomials. When the ratio of downstream depth to upstream depth was 1— 85, the maximum
relative error of calculated upstream depth was less than 0. 20% and that of calculated downstream depth
was less than 0. 17%. [Conclusion] The formula can solve both the downstream depth and upstream
depth, which provides a new option for simplified calculation of conjugate depths in trapezoidal channel.
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