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A new approximate formula of critical water depth in circular cross-section
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Abstract: Aimed at the problems of large error and narrow applicable scope exiting in the trial and diagram methods

generally used, a new approximate formula of critical water depth in circular cross-section was proposed. The mathemati-

cal model of critical water depth was set up through the mathematical transformation of critical flow formula in circular

cross-section, and the new approximate formula of critical water depth in circular cross-section was obtained by using

least squares for programming computation. The example computation and error analysis indicated that the largest relative

error of this formula was smaller than 1% in the practical scope of project. Compared with the existing formula of critical

water depth in circular cross — section, the new formula is more convenient in computation and broader in applicable

scope, and it can be applied for reference in engineering practices.
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Table 1 ~ Comparison of errors in different approximate formula
. e LK/ e 5K T T e/ .
BRAH Wi/ (i +s) LN Wi FATRRE B/ HRiEE o
Critical Exact solution of .
Formula Flow .. Relative error
water depth critical water depth
FhA AT Sun’s formula 500 6.4267 6.4275 -0.012
FIEFARK Wang’s formula 500 6.4425 6.4275 0.233
A3 New formula 500 6.4395 6.4275 0.187
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