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Table 1 Comparison of maximum relative errors of present approximate formula with those in Ref. 8 for

circular cross section of normal depth
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0.1796m.

2 8
2 8
2 2

Table 2 Comparison of relative errors of calculated results of approximate formula of present study with those from Ref. 8
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0.2 0.019373 0.1803 0.1796 0.1797 0.334 - 0.056

a 1 b =h -h /h h h
8
2
0.74%
8 k

WONG T S W. Exact solutions for normal depth problem J .Journal of Hydraulic Research 2007 45 4 567-571.
2 RAJESH S. Exact solutions for normal depth problem J .Journal of Hydraulic Research 2006 44 3 427-428.
SWAMEE P K RATHIE P N. Exact solutions for normal depth problem J . Journal of Hydraulic Research 2004 42 5

541-547.

4 BABAEYAN K K. Dimensionless curves for normal-depth calculations in canal sections J . Journal of Irrigation and Drainage

Engineering 2001 127 6

-948.

386-389.
5 SWAMEE P K. Normal-depth equations for irrigation canals J .Journal of Irrigation and Drainage Engineering 1994 120 5

942

6 SHIRLEY E D LOPES V L. Normal - depth calculations in complex channel sections J . Journal of Irrigation and Drainage



1 71
Engineering 1991 117 2 220-232.

7 J . 2003 20 5 15-17. LV Hong-
xing BA Duo-duo SONG Song-bai. Hydraulic calculation for free flow in circular section by iterative method J . Journal of Yangtze
River Scientific Research Institute 2003 20 5 15-17. in Chinese

8 J. 2008 36

5 225-228. ZHAO Yan-feng LU Qin ZHANG Kuan-di. An approximate formula for calculating water depth of uniform flow in
circular cross section J .Journal of Northwest A & F University Natural Science Edition 2008 36 5 225-228. in Chinese

9 J. 2009 25 3 1-5.
ZHANG Kuan-Di LV Hong-Xing ZHAO Yan-Feng. Direct calculation for normal depth and critical depth of circular section tunnel
under free flow J . Transactions of the Chinese Society of Agricultural Engineering 2009 25 3 1-5. in Chinese

10 J. 1994 10 25-26. HAN Hui-ling MENG
Qing-zhi . Approximate value solution in hydraulic calculation of uniform-flow in partly full circular pipe J . Water & Wastewater
Engineering 1994 10 25-26. in Chinese

11 J . 1995 1 16-17. CHEN Shui-di. Hydraulic calculation of sewer pipeline by
formulae J . Water & Wastewater Engineering 1995 1 16-17. in Chinese

12 J . 1997 9 27-29. WANG Zheng-zhong LENG
Chang-jian LOU Zong-ke . Approximate formulae for hydraulic calculation of uniform flow for pipes with circular section J . Water &
Wastewater Engineering 1997 9 27-29. in Chinese

13 J. 2006 28 2 67-68. WEN Hui LI Feng-ling

HUANG Shou-sheng. New approximate formula for calculating uniform flow in pipes J . Yellow River 2006 28 2 67-68. in

Chinese

New approximate formula for circular cross section of normal depth
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Abstract In order to provide simple universal and high-precision formulas for circular cross sections of normal

depth for the design of projects dimensionless normal-depth parameters are introduced. The fundamental equations

for circular cross sections of normal depth were identically transformed and then the transformed equations were

analyzed and treated based on the optimization and fitting principles. Accordingly a new approximate formula for

circular cross sections of normal depth was derived. The error analyses and the calculated resulis of engineering cases

show that the proposed formula has a simple form a wide application range and high precision. The maximum

relative error for the calculation of normal water depth is less than 0.74% for practical projects.

Key words circular cross section mnormal depth formula





