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Table 1. Information of physical models.

o g5 JUS 5,0 o sl B b
Weir height Channel width Arc angle Arc length
P (cm) B (cm) 6(9 L (cm)
18 40 90 44
18 40 120 48
18 40 150 53
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Specifications of gate

Specifications of weir

Specifications of weir

xS o E s pli po2 4y o po> by oli)) oy o0 Jsl aly gl
Gate width Gate height Width 2nd step  Height 2nd step ~ Width Ist step Width 1st step
by(cm) aj(cm) bs(cm) az(cm) b,(cm) a,(cm)
10 10
2 2
15 15 20 4.5
10 10
4 4
15 15
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Table 2. The range of changes laboratory data.

Q‘I_.g'ﬁcéj.bu .b-b)él.u' e
Range of changes Symbol and unit Variable
Jus o
0 Sy o
Channel slope
) (V)
18 P(cm) S S
Weir height
44-53 L(cm) R J‘}k
Weir length
Jol 4 sl |
4.5 ay(cm) e
Height 1st step
Jsl als 2
20 by(cm) G
Width 1st step
ay el L s
2-4 as(cm) f22 s =0 S e
Height 2nd step Geometric variable
10-15 bs(cm) (Al Ay o
Width 2nd step
s el
2-4 a;(cm) o O
Gate height
10-15 by(cm) Rt
Gate width
Juls 2
40 B(cm) oo
Channel width
oL
4-20 Q(lit/s) DT
Flow discharge
5.6-22.5 H(cm) el e S
Depth of upstream water Hydraulic variable
3.6-12.1 h(cm) o B30 2l e

Depth of water on weir
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Figure 2. Up view of compound curved weir-gate structure.
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Figure 3. Front view of compound curved weir-gate structure.
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Figure 4. Measurement parameter on flow discharge coefficient coefficient in compound curved weir-gate structure.
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Figure 6. Gene expression programming algorithm.
UJA)T LS\J" aosls Loy Yo 9 U&))AT ‘5\4.-’ aosls g.oqsgglﬁ

sl o 4§ La3 s il
S elb ply g3 20 e Ol i Ay,
ekl CSa A 5 Vb S s il
S B S o a3 =05 e SIS 2
Fiog T a4 Sl 3o S50 &k gUl «
s wl il SUlss s Fr 4 oo 5 @)

R

00

= bl 5l oedd clls o glaesls

G 5 S ) ) B S e o
©oary b LS ow St b s Laesls
03Ul e A dslins (5,001 o 5 4 dla
S 05 Ol by s s ol s
S S (EYSP CHNIE- % || [NV J S
3 s ol il Sl el Cesy B S e
Mol oo, e Sl e il 25l
Aoy Voo oS slaSa olad Cojson | Laesls



AR (F) o5l (YY) s> S8 g Of cblis glagying sy 4 puld

Ccd

cd

cd

dlises SN 3 Fr ilis 5o 6,080 b O mis A S5

Figure 8. Comparison of discharge coefficient and Fr in different conditions.
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Figure 7. Comparison of discharge coefficient and h/P in different conditions.
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Figure 9. Comparison of discharge coefficient and h/P in different angles.
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Abstract

Background and Objectives: Compound weirs, as an appropriate solution, can be used for measuring
flow discharges with reasonable sensitivity and accuracy in a wide range of flows. However, sediment
laden flows will cause problems in their functions. This problem can be coped with trough combining
gates and compound weirs. In this research, based on dimensionless parameters obtained from
dimensional analysis and using a smart and new method named Gene-Expression Programming (GEP),
an equation has been proposed for prediction of discharge coefficient in compound curved weir-gate
structures. The aim of this research is investigation of hydraulic characteristics of compound curved
weir-gate as well as providing a relationship for prediction of discharge coefficient of these structures,
based on the hydraulic and geometric parameters.

Materials and Methods: The experiments were done in a rectangular flume by 9 meter of length
and 0.4 meter of width. Then, the obtained data were used to estimate the discharge coefficient. This
study has been assessed by using of variations of flow discharge, gate opening, weir opening and
angle of curve as parameters of experimental channel. Also, the effects of hydraulic of flow and the
geometry of duct were considered in the discharge coefficient estimation. After these, Gene
Expression Programming (GEP) was used to set an equation to determine the discharge coefficient
with a high accuracy.

Results: The discharge coefficient were calculated by analyzing the obtained experimental data. The
equation provided by method of gene expression programming for curved compound weir-gate
structure by correlation coefficient (R*) of 0.99 and 0.89 for training and testing data, respectively,
while root mean square error (RMSE) of 0.005 and 0.009 for training and testing data, respectively.

Conclusion: The results showed that the most discharge coefficient occurred in the experiment by

% = 115, where a; and b; denoted on gate height and gate length, respectively. Also, increasing trend in
1

discharge coefficient was seen by increasing the Froude number and %. Furthermore, the results show

that (GEP) intelligence approach is an adequate model to predict assessment of discharge coefficient of
curved compound weir-gate. Also, the results of traditional regression equations were improved using
this method. In the other words, these results indicated that gene expression programming (GEP) is
reliable to evaluate the coefficient discharge of curved compound weir-gate by more accurate
estimation. Also, according to the results, and less error rate than regression method, So, use of the
gene expression programming (GEP) is suggested in future studies related to this topic.

Keywords: Arc angle of weir, Compound curved weir-gate, Discharge coefficient, GEP
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