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Figure 1. Experimental compound triangular-rectangular sharp-crested side weirs.
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Figure 2. Experimental setup.



IYAE () o louds (YY) s SB 5 of cbilis glbing}s 4 i

S Sl e ST s doe - Jgu

Table 1. Characteristics of compound side weir.

cbles
s o
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(Variables)
6 =90° 6 = 60°
0.6 0.6 width (m) Channel
50-110 50-110 Discharge (L/s)
0.4-0.7 0.4-0.7 Weir length (m)
0.16-0.66 0.16-0.7 Froude number
0.49-8 0.49-1.7 by/by
0.14-0.51 0.15-0.51 Wo/ Wi
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Table 2. Proposed relation to calculate the discharge coefficient.

ks Solgning dail, G 3,
Section Proposed relation Author (no.)
6 =60 Cyq: = 0.668 — 0.381Fr; Kumar (1987) 1
6 =90 Cyt = 0.619 — 0.203Fry Kumar (1987) 2
6 =60 C4qr = 0.5707 — 0.2932Fr; + 0.1426 (w/y;) Ghodsian (2004) 3
6 =90 C4q: = 0.5607 — 0.2511Fr; + 0.1661 (w/y;) Ghodsian (2004) 4
(et (S 1) g 4SS B il g e ddslgily Laily, Y g
Table 3. Proposed relation to calculate the discharge coefficient of rectangular side weir.
Lyl @olgidy ol e &3,
Conditions Proposed relation Author (no.)
Sl p— Sub .
. 7 ubramanya an
1 = - 1 y:
Subcritical Cqr = 0.611 |1 2 Fr Awasthy (1972) 1
0<w<0.6
. = 0485 |2X T Hager (1987) 2
ar == 3+ Fr? g
C4r = 0.33—0.18Fr; + 0.49(w/y,) Singh (1994) 3
C4r = 0.82—0.3Fr; — 0.22(w/y;) + 0.08(L/B) Borghei (2003) 4
w12.69 L
Cyr = [0.836 + (—0.035+0.39 (—) + 0.158(=)%5°
Sl V1 B .
o 0.42 536 Emiroglu (2011) 5
Subcritical

Y1

+0.49 (—) + 0.244Fr, *125)3.018
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Figure 3. Comparison of observed and computed discharge in the computational linear procedure using

researchers relations (6 = 60°).
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Figure 4. Comparison of observed and computed discharge in the computational linear procedure using

researchers relations (8 = 90°).
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Figure 5. Comparison of observed and computed coefficient discharge for two sections.
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Figure 6. Comparison of observed and computed discharge for two sections.
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Table 5. Computational error statistics for compound side weir discharge.
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17) (16) (15) Errors

3.16 3.34 2.88 MAPE (%)

-5.03 5.16 4.38 ME (%)

11.2 10.3 6.9 MRE (%)
0.00131 0.00149 0.00094 RMSE

0.991 0.985 0.996 R’

0.999 1.003 0.996 0 = (Qy/Qc)mean
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Abstract

Background and Objectives: Sharp crested side weirs are one of the most common hydraulic
structures used for flow diversion and control in irrigation, drainage networks and waste-water
channels. Simple side weirs generally have some limitations in flow escape and measurement face
with relatively heavy flows from the main channel. The use of combined side weir is one way to
solve this problem. Few studies have conducted flow hydraulics in combined side weirs. For this
reason, in this study, compound rectangular—triangular sharp crested side weirs were studied
experimentally in subcritical flow conditions.

Materials and Methods: Experiments were carried out in the Hydraulic Laboratory of Islamic Azad
University Shahrood Branch, Shahrood, Iran. The compound side weir sections were designed to
include all geometric conditions. In this study, two different theoretical approaches have been used for
estimating the discharge coefficient of compound sharp-crested side weirs. The first approach is
dividing the compound sharp-crested weir section in three area including two rectangular sections and
one triangular section. The total outflow discharge is established by linearly combining discharge
relations of three parts. In this approach the discharge coefficient for each parts of the side weir is
calculated using different formulas of De Marchi discharge coefficient for simple triangular and
rectangular side weirs. The second approach for computing discharge over the compound sharp-crested
weir is based on the definition of equivalent rectangular weir with a crest weighted height (w). To have
a numerical measure for the best fit equations and its ability in terms of representing the agreement
between actual and computed values of discharge coefficient, The mean absolute percentage errors
(MAPE), the mean overall errors (ME), the maximum relative errors (MRE), Root mean square error
(RMSE) and the mean value of measured to estimated overflow discharge ratios () were used.
Results: It is found that the existing formulae for discharge coefficient in simple rectangular sharp-
crested side weirs had large uncertainties and considerably under-predicted the discharge
coefficients. Using a nonlinear regression model, a dimensionless relationship has been presented for
prediction of the discharge coefficient in rectangular compound sharp-crested side weirs in
subcritical flow. The second way in which the crest of compound weir was replaced with the crest
weighted height (W) could be useful to estimate overflow.

Conclusion: Finally, using dimensional analysis, parameters affecting the discharge coefficient of a
compound side weir are a function of the upstream Froude number (Fr;), the ratio of weighted crest
height of the weir to upstream water depth (w/y;) and the ratio of weir length to upstream water
depth (L/y;) and a relationship for estimating the discharge coefficient was proposed. Comparison
of results by using proposed equation with experimental results, shows high accuracy
(RMSE=0.00131 and R*=0.991) in estimation of diverted discharge through compound side weir.

Keywords: The crest weighted height, Dimensional analysis, Linear combination, Side weir,
Subcritical flow
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