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The Effectiveness of Overflow Improvement of Broad-Crested Side Weirs
according to Installing a Hydraulic Structure
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Abstract

In this study, the effectiveness of overflow improvement of weir was tested by conducting hydraulic
experiments at the designated spot for installment of side weir under the condition of installment of
hydraulic structures such as small reservoir in mainstream. The height of the reservoir was set up as a
third of that of the weir, accordingly the rate of the height of the weir and the distance of the reservoir
from the weir (B,/L,) were 0.05, 0.025, 0.0167 each. As a result, overflows per unit width increased by 8.1%,

5.4% and 3.9% perspectively. A new discharge coefficient that adds B,/L, as parameter to the existing

discharge coefficient of trapezoidal broad crested side weir was suggested and the application of the new
formula of discharge coefficient by comparing measured overflow with calculated overflow was identified.

Keywords : Trapezoidal broad crested side weir, The rate of the height of the weir and the distance (B,/L,),
Discharge coefficient, Overflow
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Fig. 1. Definition Sketch of Flow over Trapezodial Broad—-crested Side Weir
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Fig. 2. Definition Sketch for Side-channel Weirs
(Lee and Holley, 2002)
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Table 2. Rate of Increase of Overflow according to Length of Weir and Height of Barrier

B,/L,
/B 0.05 0.025 0.0167 average
1 11.3% 8.2% 7.1% 8.9%
3 9.5% 4.9% 3.4% 5.9%
5 3.4% 3% 1.1% 2.5%
average 8.1% 5.4% 3.9%
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Table 3. Importance Weight Analysis of Parameter

v Parameter R? Residual
f(hly,) 0.245 2.494
! f(L/y,) 0.257 2.453
f(Fr,,hly,) 0.334 2.198
2 f(Fr, L/y,) 0.648 1.164
f(h/y, Lly,) 0.689 1.027
f(Fr,,h/y,, L]y,) 0.734 0.879
f(Fr, 0y, L] B) 0.698 0.997
? f(Fr,, Ly, .L/B) 0.670 1.091
f(h/y,. L1y, L/ B) 0.711 0.953
f(Fr,h/y,, Ly, L/ B) 0.753 0.815
f(Fr, )y, Ly, B,/ L) 0.739 0.860
4 f(Fr, by, L/ B, B,/L,) 0.704 0.976
f(Fr,, L]y, L/ B, B,/ L,) 0.680 1.056
f(h/y,. Lly,.L] B, B,/ L) 0.714 0.946
f(Fr,.h/y,. Ly, L/ B,S,) 0.754 0.812
f(Frh/y,, Ly, L] B, B,/ L) 0.757 0.801
FCEr sy, Ly, Sys Byl Ly) 0.741 0.854
° f(Fr,,hly,, LB, Sy, B,/L,) 0.707 0.967
f(Fr,. L]y, .L/B,S,,B,/L,) 0.694 1.011
f(hly,. L]y, L/ B, S, B,/ L,) 0.741 0.854
6 F(Fry by, L]y, . LI B, Sy, By/ L) 0.758 0.798
Table 4. Ditermination Coefficient of Multiple Regression Formula
Multiple regression formula R?
C’J,1:04905—0.194Fru—0.665yi+0.040y—i—0.048% : 0.757
Total
C,;=0.952—0.247 Fr, —0. 712i+o 039L —0.0a7L 500455 +0. 430% 0.758
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Table 5. Proposed Formulas for Discharge Coefficient
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Proposer Formulas for discharge coefficient Range MAPE
Fr, = 0.41—0.99
Cho, Hong Je & )= 0.741 — 0.6921 +0.040Z — 0.290 L h/y, = 0.43—0.81
Kang, Ho Seon ‘ Yy Yy, Ly Ly —142—13.32 20.42%
(2011) —0.007 T, Yy =1 :
L/L;=0.29—1.00
Yoon, Yeong Bae & b I Fr, =0.48—-1.33
Cho, Hong Je C,;=0.375+0.110Fr, —0.425—+0.031 — h/y, =0.41—0.89 16.37%
(201D L/y, =1.40—14.68
h L
Park, Moonhyung & C),=0.4923 —0.1056 /7, —0.0005—+ 0.0098§
Rhee, Dong Sop W Yu Fr, =0.06—0.54 10.77%
(2010) +0.0047——
(y—d)
j —h
Rar(llg§17;aju C,,=(0.81—0.6Fr,)(0.80+0.1 Yu ) Broad Crested Weir | 37.2%
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