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Direct calculation formula for critical depth of trapezoidal open channel

XU Hai-song.BA Duo-duo,ZHANG Guo-hui, YUAN Pu

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

Abstract: [Objective)] This study aimed to find a direct calculation formula for critical depth of trape-
zoidal open channel. [Method] Traditional method for calculating the critical depth of trapezoidal channel is
complex,with large error and small application scope. Based on iterative methods, this article introduced di-
mensionless parameter unit surface width to conduct identical deformation to the basic formula of trape-
zoidal critical depth using numerical methods. The iterative formula with rapid convergence was obtained
and the appropriate initial iterative values were selected. [Result] This study obtained a new formula to
calculate critical depth of trapezoidal open channel directly. The maximum relative error of the proposed
formula was 0. 01%. [Conclusion)] The obtained new formula for direct calculation of critical depth of trap-
ezoidal open channel had high accuracy,wide application scope, and could be used in practical engineering
application.
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Fig. 1 Relative errors of different formulas to calculate critical depth of trapezoidal open channel

—m—.Wang Z Z, et al formula; —@—. Liao Y F formula; —a—. Liu S Z formula; —w—. Zhao Y F,et al formula; — q—. This study
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Table 1 Relative errors of different formulas to calculate critical depth of trapezoidal channel

MXFiR 2/ % Relative error

%{gff rﬁl‘?ﬂ’iﬁ%) EIEAA R B m WA X LR A BRI I 23 BRI
Unit surface iddle (21 (k22 (R (23)) (250 <zt<273>
width variable Wang Z Z, Liao Y F Lui S Z Zhao Y F., This study
et al formula formula formula et al formula

1. 001 0. 001 0. 007 0.002 0.001 0.024 0. 000
1. 005 0. 003 0.033 0.010 0. 007 0. 100 0.001
1.010 0. 005 0.065 0.019 0.013 0.179 0. 002
1. 020 0.010 0.126 0.036 0.024 0. 309 0.003
1. 035 0.018 0.211 0.061 0.039 0. 461 0. 005
1. 050 0.025 0. 289 0.083 0.052 0.581 0. 006
1. 100 0.051 0. 504 0.143 0.083 0.834 0. 008
1. 200 0.104 0.784 0.210 0.108 1.014 0.010
1. 500 0.273 1. 044 0. 180 0.092 0. 880 0. 009
3. 000 1. 387 0. 641 0. 334 0.014 0.232 0.002
7.000 6.273 0.211 0. 046 0.001 0.038 0. 000
10. 000 11. 488 0.126 0.199 0. 000 0.018 0. 000
15. 000 22.707 0. 069 0.091 0. 000 0.008 0. 000
25.000 53.351 0.032 0.569 0. 000 0.003 0. 000
40. 000 116. 888 0.015 1. 659 0. 000 0.001 0. 000
60. 000 229. 829 0. 008 2.906 0. 000 0. 000 0. 000
100. 000 538. 555 0. 004 4,787 0. 000 0. 000 0. 000
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Table 2 Relative errors of 5 formulas to calculate critical depth of trapezoidal open channel(1<A<{100)
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e RAAXT 2%/ % The maximal relative error 1. 044 4,787 0.108 1.014 0.010
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