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Abstract

The flow characteristics of the broad-crested side weir considering the levee’s side slope of main channel (ES.;) was investigated
through hydraulic experiment in order to estimate the discharge coefficient equation. For applicability to actual river, levee’s side slope
of main channel 1:0.5, 1:1 and 1:2 were selected. Experimental results show that the new estimated equation for the discharge coefficient
including ES. is reasonable and effective in actual applications by comparing estimated and measured discharge over side weirs.
Through a multiple linear regression analysis the importance of variabes were ordered as ESc, > h/y, > L/y, > Fr,. Especially the
discharge coefficient equation without Fr, was suggested, and the high applicability was reviewed by comparing the measured and
calculated overflow of broad-chested side weir.
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Fig. 1. Definition sketch of a rectangular side weir flow
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Table 1. Range of test variables

Channel Shape /B Q (m’/sec) 8, (%) Fr, Reynolds
1:0.5 Trapezoidal
- 0.020~0.030 0.1~0.7 4 6
1:1 Trapezoidal 5.0,3.0, 1.0 . . 0.41~1.59 7.4x10" ~ 1.06x10
P (at 2 0.005 interval) | (at a 0.2 interval)
1:2 Trapezoidal
—1:2levee ---1:1levee ---1:0.5Levee —1:2levee ---1:1levee ---1:0.5Levee
2,00
g NS
0.00 . 0.00
6.2 64 66 68 70 72 74 76 78 6.2 64 66 68 70 72 74 76 78
X(m) X(m)
(@) Z/B=1.0 (@) Z/B=1.0
—1:2levee Lillevee ---1:0.5Levee —1:2levee ---1:1levee ---1:0.5Levee
200 2,00
g T e — e o T E100 fmomim S N
00062 64 66 68 70 72 74 76 78 DDDGZ 64 66 68 70 72 74 76 78
X X(m)
(b) L/B=3.0 (b) Z/B=3.0
—1:2 levee 1:llevee - 1:0.5Levee —1:2 levee 1:1levee - -1:0.5Levee
200 200
& 100 eI e ,,,»_»7_‘/7 £100 - o o - e /
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Fig. 6. Variation of £r at the slope of 0.1%
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Table 2. Analysis of the importance of experimental parameters
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No. of Variables CASE R? Residual

JF(Fr, ES,) 0.654 0.417

f(hly, . BS,) 0.790 0.377

2 Ly, ES,) 0.791 0.375

f(L/B,ES,,) 0.689 0.421

J(5, E5,,) 0.688 0.422

f(Fr, by, ES,) 0.791 0.385

f(Fr,, Ly, ES,) 0.697 0.426

; f(Fr,,L/B,ES,) 0.778 0.361

f(rly,, L1y, ES,) 0.801 0.358

f(h/y,,L/ B,ES,) 0.797 0.359

f(L/y,,1/ B,ES,,) 0.799 0.363

f(Lly,. L B,S,, ES,,) 0.589 0.483

fGRIY, LYy, S, ES,,) 0.502 0.478

[, Ly, .S, ES,,) 0.655 0.466

A f(Er by, 8, ES,y,) 0.638 0.425

f(nly,,Lly,. L/ BES,) 0.802 0.358

fCer,, Ly, , L/ BES,,) 0.802 0.358

f(Fr,,h/y, . L/ BES,) 0.804 0.355

f(Fr, 0y, Ly, ES,) 0.804 0.357

[ 0y, Ly, I/ B,S,,) 0.585 0.659

f(Fr,hly,. L)y,, L/ B,ES,,) 0.804 0.353

S FCFr Wy Ly, 85, ES,y) 0.805 0.354

f(Fr,,hly,, L/ B,S,, ES,,) 0.804 0.354

f(Fr,, L)y, .1/ B,S),ES,,) 0.802 0.358

fh/y,. L)y, .1/ B,S,, ES,,) 0.802 0.358

6 fCFr, Wy, Ly, LI B,S,, ES.,) 0.805 0.353
CM:0368+0.212£_0.007£_0.189E5m ) A7, Fr,=0.41~098, h/y, =0.30 ~ 0.86, ES, =0.5

Y g ~20]ch.
C,;=0.354+0.041FF, +0.186yi*0.007y£70.187ESdL
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