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1. Ameri, M., Ahmadi, A., Dehghani, A.A., Discharge coefficient of compound triangular—
rectangular sharp-crested side weirs in subcritical flow conditions. Flow Measurement and
Instrumentation 45 (2015) 170-175.

2. Ameri, M., Dehghani, A.A., Ahmadi, A., Elementary discharge coefficient of a triangular-
rectangular sharp-crested side weir in subcritical flow. Intl. J. River Basin Management
(2015).

3. Ameri, M., Ahmadi, A., Dehghani, A.A. 2015. Determination of discharge coefficient of
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Conference papers

1. Ameri, M., Ahmadi, A., and Dehghani, A.A. 2013. Discharge coefficient for compound
rectangular sharp crested side weirs in subcritical flow. 1" Int. Conf. on Irrigation and water
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2. Ameri, M., Ahmadi, A., and Dehghani, A.A. 2013. Determination of discharge coefficient of
compound side weirs. 8" National Congress on Civil Engineering, Babol, Iran. (in Persian)
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Source
Variable -
Section 1

Channel width (¢cm) 0.26

Q. (1/s) 4.17-6.67

Fry 0.16 - 0.75

wl(cm) 56,7,75,8

w2(cm) 0,123

b1l(cm) 6.25-10

b2(cm) 5-125

L(cm) 25

Number of runs 220

A PSL" )° gsl.. e — gsl‘. IS "S)"’ Ry (':EL""’ (sWR Slasine (Y_V)JBJ‘?
Channel Characteristics of compound Side Weirs

Run Width Slope b1 b, Wi W w
number (cm) (cm) (cm) (cm) (cm)  (cm)
1 26 0.001 10 5 8 3 7
2 26 0.001 833 833 8 3 6.33
3 26 0.001 75 10 8 3 6
4 26 0.001 625 125 8 3 55
5 26 0.001 833 833 8 2 6
6 26 0.001 833 833 8 1 5.67
7 26 0.001 833 833 8 0 5.33
8 26 0.001 833 833 75 3 6
9 26 0.001 833 833 7 3 5.67
10 26 0.001 833 833 6 3 5
11 26 0.001 833 833 5 3 4.33

B pold jo lhatue- atns 55 ad il> 5 lagiale)] oogame (F-Y) Jgox

Variable Source
Section 1
Channel width (cm) 0.6
Q. (l/s) 60— 110
Fry 0.16-0.7
wl(cm) 6,9, 10,14
w2(cm) 3, 6,10
bl(cm) 15-20
b2(cm) 20-30
L(cm) 60
Number of runs 340
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Channel Characteristics of compound Side Weirs
Run Width Slope b1 b, W1 Wo w
number (cm) (cm) (cm) (cm) (cm)  (cm)
1 60 0.002 20 20 14 10 12.67
2 60 0.002 20 20 14 6 11.33
3 60 0.002 20 20 10 6 8.67
4 60 0.002 15 30 6 7.5
5 60 0.002 15 30 3 6
6 60 0.002 15 30 3 4.5

B psls jo hlaiis - ilie 15 ad il 5w slaiole;] eogame (0-Y) Jgax

Variable Source

Section 1 Section 2 Section 3
Channel width (cm) 60 60 60
Q1 (I/s) 50 - 110 50 - 110 50 - 110
Fry 0.16 - 0.7 0.16-0.7 0.16 -0.7
wl(cm) 15,17,19,21  15,17,19,21 14,16, 18,20
w2(cm) 3,5,7,9 3,5,7,9 25,45,65,8
b1(cm) 10.75-28.1  4-23 5.75 - 16
b2(cm) 11.55-185  20-32 28 -48.5
L(cm) 40, 50,60, 70  40,50,60,70 60
(8] 60 90 120
Number of runs 440 260 160

B pold )0 elive — (lie 5 50 52w ablie qwiin Slasin (F-V) Jga

Channel Characteristics of compound Side Weirs
Run Width  Slope b1 b2 g W W2 L w
number  (cm) (*0.001) (cm) (cm) (cm) (cm) (cm) (cm)
1 60 2,3 13.07 1386 60 145 25 40 12.42
2 60 2,3 13.07 1386 60 165 45 40 14.42
3 60 2,3 13.07 1386 60 185 6.5 40 16.42
4 60 2,3 13.07 1386 60 205 85 40 18.42
5 60 2,3 11.92 16.17 60 165 25 40 13.67
6 60 2,3 1423 1155 60 165 6.5 40 15.06
7 60 2,3 1538 924 60 165 85 40 15.58
8 60 2,3 1423 1155 60 145 45 40 13.06
9 60 2,3 11.92 16.17 60 185 45 40 15.68
10 60 2,3 10.76 1848 60 205 45 40 16.8
11 60 2,3 18.07 1386 60 165 45 50 14.84
12 60 2,3 23.07 1386 60 165 4.5 60 15.11
13 60 2,3 28.07 1386 60 165 45 70 15.3
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Channel Characteristics of compound Side Weirs

Run Width  Slope b1 b2 g W W2 L W

number  (cm) *(0.001) (cm) (cm) (cm) (cm) (cm) (cm)

14 60 2,3 8 24 90 1435 235 40 10.75
15 60 2,3 8 24 90 16.35 435 40 11.35
16 60 2,3 8 24 90 1835 6.35 40 14.75
17 60 2,3 8 24 90 20.35 835 40 16.75
18 60 2,3 6 28 90 16.35 235 40 11.45
19 60 2,3 10 20 90 16.35 6.35 40 13.85
20 60 2,3 12 16 90 16.35 835 40 14.75
21 60 2,3 10 20 90 1435 435 40 11.85
22 60 2,3 28 90 6.35 435 40 13.42
23 60 2,3 32 90 2035 435 40 15.68
24 60 2,3 13 24 90 16.35 435 50 14.03
25 60 2,3 18 24 90 16.35 435 60 13.47
26 60 2,3 23 24 90 1635 435 70 13.95

Channel Characteristics of compound Side Weirs

Run Width Slope b1 b2 o W W2 L 4

number  (cm) (cm) (cm) (cm) (cm) (cm) (cm)

27 60 0.002 9 42 120 164 43 60 12.17
28 60 0.002 575 485 120 16.35 23 60 10.67
29 60 0.002 16 28 120 163 8.1 60 14.38
30 60 0.002 12 344 120 163 8 60 11.34
31 60 0.002 128 35 120 164 65 60 1351
32 60 0.002 9.2 416 120 2025 8.1 60 16.04
33 60 0.002 9.2 416 120 1875 6.3 60 14.43
34 60 0.002 9.2 416 120 1435 215 60 10.12
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function
[errl,Q2,rrr,cl,c2,sssl,sss,ynew,sss2,w]=profit computeN2 (x,Data)
Kl=x (1) ;

K2=x(2) ;

K3=x(3) ;

Kd=x (4) ;

K5=x(5) ;

K6=x(6) ;

s0=0.002;

n=83e-4;

g=9.81;

Ce=1;

bl=Data(l) /1le2;
b2=Data (2) /1le2;
b=Data(3)/le2;
wl=Data (4) /le2;
w2=Data (5) /1le2;

L=Data (6)/le2;
wbar=Data (end) /le2;
fr=Data(end-1) ;

Q2=Data (end-2) /le3;
Q(l)=Data(end-4) /1le3;
Qs=Q (1) -Q2;
y(1:11)=Data([8:12 14 16:20])/1e2;
yb=y;

ii=0:12;

ii([e 8]1)=I[1;

sssl=y;

ynew=round ([0:b1/3:bl bl+(b2/4:b2/4:b2)
bl+b2+(bl/3:b1/3:b1l)]1*100)+2;
w(l)=wl;

step=0.01;

count=1;

for i=0:step:L
if (isempty (y)==1)
y=0;
Q=1+11i;
break;
end

if (y (count) ~=0)

Y= (y (count) -w(count) ) /y (count) ;
else

Y=(y (count) -w(count) ) / (y (count) +eps) ;
end

Ce=K1* ((K2/ (K3+Y)) *K4+Y~K5) * (-K6) ;

kl=step*f paper (y(count),Q(count),w(count),n,g,b,Ce,6s0);



Tl=step*g paper (y (count) ,w(count) ,hCe,q);

k2=step*f paper (y(count)+kl/2,Q(count)+T1/2,w(count),n,qg,b,Ce,s0);
T2=step*g_paper(y(count)+k1/2,w(count),Ce,g);

k3=step*f paper (y (count)+k2/2,Q(count)+T2/2,w(count) ,n,qg,b,Ce,s0);
T3=step*g_paper(y(count)+k2/2,w(count),Ce,g);

k4=step*f paper (y(count)+k3,Q(count)+T3,w(count) ,n,g,b,Ce,s0) ;
T4=step*g_paper (y (count) +k3,w(count) ,Ce,q) ;

5555555555555 5555555355555 %%%5%5%%%%

y (count+l) =y (count)+1/6* (k1+2*k2+2*k3+k4) ;
Q(count+1l)=Q (count)+1/6* (T1+2*T2+2*T3+T4) ;
if (i<=bl || i>=bl+b2)
w(count+l)=wl;
else
w(count+l)=w2;
end
count=count+l;
end
rrr=Q (end) ;
cl=yb (end) ;
c2=y (end) ;
sss=y (ynew) ;
sss2=w (ynew) ;
if (isreal(y)~=1 || isreal(Q)~=1)
errl=le3;
else
errl=abs ((Q2-Q(end)) /Q2) *100;
end

Yo bl dolipw )

function [err]=profit2(x,a)
err=0;
for i=l:size(a,l)
Data=a(i, :);
err=err+profit computeN2 (x,Data);
if (err>=1e8)
break;
end
end

Ol S8y b dolipy g doliyy 3

function [yyl=f paper(y,Q,w,n,g,b,Ce,s0)
M1=Q~2*n*2/ (g*b*2*y* (10/3)) ;
M2=(1+2*y/b)~(4/3) ;
M3=(271.5) /3*Ce* (y-w)~(1.5) ;
M4=Q/ (bA2*y*2* (g*0.5)) ;



M5=1-Q"2/ (g*b"2*y*3) ;
yy=(s0-M1*M2+M3*M4) /M5;

clc;

clear all;

close all;

load 'plot y';

sel=input('N of row= ') ;

plot((ynew(sel,:)-2) ,w(sel,:)*100);

hold on;

plot((ynew(sel,:)-2) ,yexp(sel,:),'or',6 'MarkerFaceColor','r"');
hold on;

plot((ynew(sel,:)-2) ,ycomp(sel,:),'*k"')

ylim ([0 1.5*max (max(yexp(sel,:),ycomp(sel,:)))]);

Lol 4ol

clc;

clear all;

a=xlsread('data.xls');

a(isnan(a)==1)=0;

uu= @(x) profit2(x,a);

kmin=[0.1 -5 -5 2 1 -5];

kmax=[2 -0.1 -0.1 5 10 5];

x=[1 -2 -2 5 5 1];

y = fmincon(uu,x,[]1,[],[],[],kmin, kmax) ;

for i=l:size(a,l)
Data=a(i,:);

[~,92(i) ,gend (i) ,y2(i) ,yend(i) ,yexp(i,1:11) ,ycomp(i,1:11) ,ynew(i,1:
11) ,w(i,1:11) ]=profit computeN2 (y,Data) ;

end

g2=le3*q2;

gend=le3*gend;

errg=abs ((g2-gend) ./q2) *100;

y2=le2*y2;

yend=le2*yend;

erry=abs ( (y2-yend) ./y2) *100;

yexp=le2*yexp;

ycomp=le2*ycomp;

xlswrite('res', [g2;gend;errq;y2;yend;erry]');

xlswrite('res', [yexp' /ones(size(ycomp,1l),1)'*0;ycomp']', 'sheet2');

xlswrite('res',y, 'profile');

mean (errq)
mean (erry)

save('plot _y', 'yexp',6 'ycomp', 'ynew',6'w');
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Abstract

Side weir is a hydraulic control structure that is designed and installed to divert water
from the main channel into lateral channels, when water level exceeds a specified level.

In many hydraulic channels, due to the severe changes in runoff in different seasons
of the year, many fluctuations occur in water level. These fluctuations could play an
important role in the amount of both water intake and accuracy in calculation of diverted
discharge. Considering the special geometrical shape of compound weirs, they have the
capability to divert a certain amount of discharge to the lateral channel when water surface
in the main channel is in its lowest level. In addition, these types of weirs provide the
possibility of accurate calculation of diverted discharge values and prevent any damages
to the channels and adjacent structures by the flow when the flood occurs. Having
widespread application and simple structure, in this study the sharp-crested compound
rectangular-rectangular and triangular-rectangular side weirs were investigated
experimentally. To investigate the efficiency of relations suggested by authors for simple
triangular and rectangular side weirs in determining the amount of diverted discharge
from the compound weirs, some of the most common relations were selected. Comparing
estimated total discharge from compound weirs which obtained from simple section with
experimental data showed that this method is not appropriate for side weirs and it is of
limited accuracy. Therefore, in the next step, discharge coefficient was calculated using
three methods including direct, De Marchi and elementary methods and parameters
affecting them were determined using dimensional analysis method. Then, for each one
of these methods, relations were proposed for discharge coefficients. Due to non-linearity
of proposed equation in elementary method, Genetic Algorithm (GA) was employed in
calculations. Afterwards, extracted relations of discharge coefficient were verified using
experimental data and error statistics and investigation of statistical indicators confirmed
the capability of proposed relations. In addition, water surface profile in the centerline of
channel and close to the weir was calculated using elementary method and was compared
with experimental results. From this comparison is concluded that in general, De Marchi
and elementary methods are efficient and of good accuracy for calculation of discharge
from compound weirs as well as simple weirs. However, regardless of the complexity of
the calculations, elementary method is of higher accuracy in determining discharge from
weirs and calculating water surface profile in channels.

Keywords: Compound sharp-crested side weir, Subcritical flow, Genetic algorithm,

De Marchi coefficient, Elementary and direct coefficient.
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