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Direction calculation of normal water depth of egg-shaped
cross section with six arcs in open channel

ZHANG Zhi-chang,]JIA Bin, LI Ruo-bing

(Institute o f Water Resources and Hydro-electric Engineering ,
Xi’an University of Technology,Xi’an,Shaanzi 710048 ,China)

Abstract; [Objective] This study proposed a simple method to calculate the normal water depth of
egg-shaped cross section with six arcs to provide basis for engineering design of such section. [Method]
Based on area segmentation method,the area,wetted perimeter and hydraulic radius were computed. Using
open channel uniform flow theory, the normal depths were studied under different flows and the approxi-
mate fitting was used to obtain simple calculation method of normal water depth. [Result) Approximate
fitting was used to obtain the simple calculation methods of section area, wetted perimeter and hydraulic
radius at different positions. The relationship between normal depth and rate of flow, the iterative calcula-
tion formula of the water depth and the relationship between relative water depth and relative flow were al-
so determined. At last,the simplified calculation method of normal water depth was proposed by optimizing
fitting. [Conclusion) The proposed theoretical calculation formula and approximate calculation formula of
normal water depth of egg-shaped cross section were simple and precise with average error of 0. 204 % and
maximum error of 1.129%.
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Fig.1 Diagrammatic design of egg-shaped cross section
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Fig.5 Water depth in the upper circular cross section

RAARINAE R, 7 R,y i
J .

FH T T B 55 AT LA L oS (8 O AR TR I e AT LA A3
H <l o <h<hg hg<<h<h,Flh=h,4 F
KRS 36 1T 4 Flok 1 &4 F B K
SR AL LI R K R I 1A 8 3 AR

ERAKXGRHE WS i FUFH S B %,
LYIN

AEEMERFEEZEKRHITEARX

Formula for normal water depth of Six arc egg-shaped section

K R I o
Known depth solution
for flow rate

Vi 1T 7K T
Section depth
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Known flow rate solution for depth Initial iterative
(iteration method) value
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Table 2 Calculation results and error analysis of normal water depth of egg-shaped cross section with

six arcs in water-conveyance channel

h B {E /m

CORIE /m CORFFEIRE/ % CHXIE /m HORXERE/ %

Q/(m? «s™ 1) Qi'l/(x/lfrgf"%) Theoretical (22) calculation (22) calculation (23) calculation (23) calculation

value h h error h error
0.1 0.023 74 0.233 92 0.232 33 0.679 0.232 23 0.723
0.2 0.047 48 0. 330 51 0. 328 87 0. 496 0.328 61 0.574
0.3 0.071 23 0.413 52 0.413 11 0.099 0.413 48 0.009
0.4 0.094 97 0.489 99 0.490 54 0.113 0.490 89 —0.184
0.5 0.118 71 0.562 93 0.563 93 0.177 0.563 72 —0. 141
0.6 0.142 45 0.633 98 0.634 99 0. 159 0.634 08 —0.016
0.7 0.166 20 0.704 31 0.704 99 0.098 0.703 64 0.095
0.8 0.189 94 0.774 91 0.775 04 0.017 0.773 74 0.151
0.9 0.213 68 0.846 75 0. 846 22 0.063 0. 845 68 0.127
1.0 0.237 42 0.920 99 0.919 82 0.127 0.920 67 0.034
1.1 0.261 16 0.999 13 0.997 62 0.151 1. 000 00 —0.087
1.2 0.284 91 1. 083 55 1.082 49 0.098 1. 085 06 —0. 140
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