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Approximate method of calculating critical water depth
to arched section tunnel
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Abstract; [Objective]) It is difficult to calculate critical depth of arched section tunnel for its complex
geometrical shape. The aim was to find a direct calculating formula for critical water depth to arched section
tunnel. [Method) Using a mathematics transformation method and the theory of optimization and regres-
sion to deal with the basis equation of the critical depth in arched section tunnel,a new brief and exact di-
rect formula was derived in this study. [Result] This method was simpler and more accurate than other ap-
proximate methods with a maximum error of less than 0. 33% in the utility range (ratio of critical depth to
arch radius of 1. 13—1. 85). [Conclusion]) So.,it will be useful in engineering practice and in course of com-
piling handbook of hydraulic structure design
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Table 1  Error estimation of formula 8
x A/ %
. k g xi111a A ® i11)as S XARA®
Reference [11] For@ulzx 8 in Reference [11] Formu151 8 in

this paper this paper
0.852 6 39.862 8 0.549 8 0.859 9 0.851 2 0.853 4 —0.167 9
0.803 9 33.386 7 0.637 0 0.806 4 0.803 8 0.320 3 —0.007 1
0.754 7 28.661 4 0.715 6 0.754 2 0.754 6 —0.067 2 —0.017 2
0.700 9 24.660 3 0.794 1 0.698 7 0.700 6 —0.312 7 —0.040 4
0.649 4 21.560 7 0.863 9 0.646 8 0.649 2 —0.412 9 —0.039 3
0.601 8 19.131 9 0.9250 0.599 3 0.601 7 —0.423 4 —0.020 6
0.551 9 16.927 8 0.986 1 0.549 8 0.552 0 —0.378 7 0.006 4
0. 500 0 14.921 9 1.047 2 0.498 5 0.500 2 —0.296 7 0.030 6
0.454 0 13.345 8 1.099 6 0.453 0 0.454 2 —0.2105 0.040 5
0.406 7 11.892 3 1.151 9 0.406 2 0.406 9 —0.121 2 0.034 6
0.358 4 10. 554 4 1.204 3 0.358 2 0.358 4 —0.038 7 0.010 5
0.300 7 9.132 1 1.265 4 0.300 8 0. 300 6 0.038 0 —0.034 8
0.250 4 8.0259 1.317 7 0.250 6 0.250 2 0.0815 —0.068 2
0.199 4 7.019 1 1.370 1 0.199 6 0.199 3 0.106 8 —0.045 8
0.156 4 6.252 9 1.413 7 0.156 6 0.156 6 0.127 2 0.105 2
0.1305 5.823 8 1.439 9 0.130 7 0.1310 0.153 6 0.331 6
SE RN IR 2%/ % Average relation error 0.262 8 0.066 7
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