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An Estimation of Discharge Coefficient Considering the Geometrical Shape of
Broad Crested Side Weir

= 8HH/E T M
Cho, Hong Je / Kang, Ho Seon

Abstract

The flow characteristics of rectangular and 1:1 and 1:2 trapezoidal weirs were investigated through
hydraulic experiments in order calculate the exact overflow discharge of the broad-crested side weir. The
flow was found to be most stable in trapezoidal shapes with the lowest incline. The 1:1 and 1 : 2 trapezoidal
weirs had 5.67% and 8.57% increases, respectively, compared to the rectangular weir in terms of overflow
amount, which suggests that they are more effective in preventing flood. An integrated discharge coefficient
equation taking into account the discharge coefficient equation and shapes was proposed through a multiple
linear regression analysis with an addition of a new parameter for the side wear, L/L, to the conventional
discharge coefficient equation. Also, the applicability of the newly proposed discharge coefficient equation
was reviewed by comparing the measured and calculated overflow amounts based on the experimental
data of preceding researches and existing researchers and the research data of this study.

Keywords : broad crested side weir, estimation of discharge coefficient, flow characteristics
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h e | [ig. 2. Key Map of Flow over
Traperzoidal Side Weir
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(b) 1:1 Trapezoidal
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(a) Rectangular

(b) 1:2 Trapezoidal

Fig. 6. Flow Characteristics of Side Weir by Geometrical Shape
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Table 2. Importance Weight Analysis of Parameter

Parameter R? Residual
f(hly, Lly,) 0.849 0.652
F(h/y,: 5) 0.026 4.191
) f(h/y, L/ Ly) 0.059 4.052
Ly, S,) 0.795 0.882
f(L/y,, L/ Ly) 0.674 1.405
L/ Ly, S,) 0.067 4.015
F(hys Ly, S) 0.849 0.652
2 f(h/y, Ly, L] L) 0.857 0.616
f(L/Ly S, L/ B) 0.820 0.774
fCh/y, Ly, Fr,,S) 0.853 0.633
. f(h/y,s Ly, L] Ly Fr,) 0.857 0.615
f(h/y,s Ly, L/ Ly L] B) 0.858 0.612
J(L/y, L/ Ly Sy L/ B) 0.823 0.760
f(h/y,, Ly, Fr,, Sy L/ B) 0.855 0.626
fCh/y, L]y, L] Ly, Fr,, L/ B) 0.858 0.611
A fCh/yys Ly, L] Ly, Fr,, ) 0.861 0.600
f(h/y, L/ Ly Fr,, Sy, L/ B) 0.829 0.735
f(L/y,, L/ Ly Fr,, S, L/B) 0.837 0.701
f(h/y,s L]y, L] Ly Sy, L] B) 0.858 0.612
5 F(h/y,s L]y, L] Ly Fr,, Sy L] B) 0.862 0.593
Fulle} 234 (201D9] AN E S 9 L/BE 4
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el FPATAES AAAS 75 Table 39 W gg 7 Gomparison Measur:((:i /;QW and Calculated ¢,
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A FEATA Y 4848 gRlskr] S8 AlLtd geometrical shape discharge coefficient equation)
FAFDY 49 JLFEE v st Fg 72 3
R 4 AT S 14%6}04 ALtE L7 3l AtE FLRES v agzEA dusEde
wS vlugk Aow At e AAE fofelA 217} 861% = LrER, FEF2lo] Aol uhe S3E
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Table 3. Ditermination

Coefficient of Multiple Regression Formula

Geometrical Shape Multiple linear regression formula R?
h L
Rectangular C}I[ = 0473+0059F7u *0513*“1’0027? 0902
u u
h L L
Cy= 0.743*0.703f+0.040%*0.2907 0.835
. Yu s
1:1 Trapezoidal 3 I I
C,,=0.741—-0.692—+0.040—— 0.290—— 0.007F7-,, 0.835
: 711 yu LI[
h L L
Cy;=0.588—0.537—+0.041—— 0.227— 0.879
. . yu LL/
1:2 Trapezoidal P 7 7
Cy,=0.593—0.574—+ 0.041y—— 0.229—=+0.027F%, 0.880
Ju u ‘H
h L L
Chy = 0.530—0.494- ~+0.030_=— 0.045 7= 0.857
Integrate h 7 - 7 L
C,,=0.531-0.511—+0.030—— 0.044L—+ 0.013FTr, 0.857
Ju Ju 'H
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Fig. 8. Comparison Measured ¢, and Calculated ¢,
according to Width of Side Overflow Weir (Integrated
discharge coefficient equation)
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Fig. 9. Comparison measured ¢, and calculated ¢,
used to subcritical flow discharge coefficient equa-
tion (Yoon, Yeong Bae & Cho, Hong je, 2011)
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Table 4. Proposed Formulas for Discharge Coefficient

Proposer Formulas for discharge coefficient Range MAPE
} . Fr, =0.48—0.99
€y, =0.396+0.071 Fr, — 0'447y_L+0'0311,_ h/y, =0.42—0.81 9.08%
Yoon, Yeong Bae & b o Lly, =1.58—12.80
Cho, Hong je (2011) L . Fr, =0.48-1.33
€y, =0.375+0.110Fr, —0.425—+0.031— hly, =041-0.89 | 10.37%
o o Lfy, =1.40—14.68
Park, Moonhyung & L w
’ Gy, =0.4923—0.1056 /7, — 0. 0000—+ 0.0098— +0 0047 ——~ Fr =0.06~0.54 22.81%
Rhee, Dong Sop (2010) | (y—d) u ? °
Subramanya & P
C,,=0.864 i F <08 34.31%
Awasthy (1972) M 2+ Fr 2 “ ?
Yu-tech (1972) C,;=0.6225—0. 222Fr 36.39%
h .
Ranga et al. (1979) c,, =(0.81— 0&%J®%+01% ) Broad Crested Weir | 29.27%
Hager (1987) C,, = 0.485 ol h=0 29.27%
2+ 3Fru
Cheong (1991) C,,=0.45—0.22Fr 2 h=0 24.90%
. h
Singh et al. (1994) Gy =0.33—0.18Fr, +0. 49(y—i) 30.85%
o . h
Jalili & Borghei (1996) G, =0.71—-0.41Fr, —0. 22( " ) 30.85%
Cy= 021+0094”1757
Ali Uyumaz (1997) Subcritical flow 41.16%
+(0.02— 0.084/1. 68— )4/1
. L ..
Borghei (1999) Gy, =0.7-0.48Fr, *033*+000§ Subcritical flow 27.66%
. L L
Onitsuka et al. (2005) Cy=1- 1'337B+0‘3 Fr, +0.84E+ 0.19 h=0 41.31%
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Fig. 10. Comparison measured ¢, and calculated ¢,
used to integrated flow discharge coefficient equation
(Yoon, Yeong Bae & Cho, Hong je, 2011)
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Fig. 11. Comparison measured ¢, and calculated
@, (Park, Moonhyung & Rhee, Dong Sop, 2010)
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Fig. 12. Comparison of Measured and Calculated Discharge Using Different ¢,, Formulas
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