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%80-50 : -2
% 35-25: -3
%20 2000 -2
%5.0 % 35 %40
)
420
( ) 350
( 4 ) 760
\1 x X
100 4 100 4 100 4
=67.375 m’
* 0 110 = ( )
=67.375* 1.10 = 74.1125 m’.
Q)
Discharge (Q) = Area Served x Water Dutey
24 x 60 x 60
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(Discharge)
.(K=1/n) (Longitudinal Slope)
I
=—R3S2.A
n
Where
Q Discharge of the water section

R Hydraulic radius = A/P
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P Wetted perimeter
S Longitudinal Slope
A Cross-sectional area of the water section.
AN ‘ /
| T
4
; A
1:1
K=1/n =40.0
Area =B * D+ Z *D?
P =B+2D+V1+Z?
Q,1/n,Z, S
B.D "Buckly" B.D
2
p=8+¥ g IfD<1.62m
650
N
D= 0.10.[5 + 4).\/5 IfD>1.62m
) Buckly S
.100000 S Manning S (
Manning Buckly

.Q,1/n,Z and S
Q -1

_ AreaServed(Fd) * Water Dutey(m’ / Fd/ Day)

Q 24*60*60

m?/Sec.
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B,D,Q
B A P R Q
=B(D+Z.D) =B+2D(1+Z2)"° | A/P R
= _R3S2A
n
1
2
3
4

Buckly
D >1.62

D <1.62
B,Q
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I/n, S, Z
- BASIC

10  CLS:KEY OFF

20  PRINT “DESIGN OF WATER SECTIONS”

30  PRINT “BY USING MANING EQUATION”

40  PRINT “AND BUCKLY'S EMPRICAL EQUATIONS”
50  PRINT

60  INPUT “DISCHARGE OF THE CANAL IN M3/SEC”;Q:PRINT
70  INPUT "LONGITUDINAL SLOPE IN CM/KM”;S:PRINT
80  INPUT "MANING'S COEFFECIENT 1/n”;K:PRINT

90  INPUT "SIDE SLOPE OF THE CANAL 1/S”;SS:PRINT
100 B=5

110 D=(S+8)"2/650*B

120 IF D <= 1.62 THEN 140

130 D=.1%(S/2+4)*(B)\.5

140  A=B*D+SS*D"2

150  P=B+2*D*(1+SS"2)".5

160 R=A/P

170 QN=K*R/(2/3)*(S/1000001)".5*A

171 IF ABS(QN-Q) <=.001 THEN 190

180  B=B+.001:GOTO 110

190  PRINT “Q,B,D”:PRINT QN,B,D

200 END
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50 %40 2000 -1
12 6 %10 %
760 3420
2.0 2 375
0.025 1:1
Water Duty (m® / Fd/ Day) = % *0.40 * % + %O *0.50 *% = 58.0 m*/Fd./Day

Actual Water Duty = 1.1 * Theoretical Water Duty
=1.1*58.0=63.8 m’/Fd./Day.

*
Q(m® /Sec) = Area Served * Water Duty
24*60* 60

0= 2000*63.8

24*60* 60
Q=1.477 m’/s.

*kkhkkhkhkkhkikkkik
%45 1.50 -2
* 400 %5 %50
4 4 3720

Q (m*/Fd/Day) = ?* 0.45 *%+%0*0.50 *% =90.0 m*/Fd./Day

Actual Water Duty = 1.1 * Theoretical Water Duty
=1.1%90.0=99.0 m’/Fd./Day.

Area Served * Water Duty
24*60*60

Q(m’/Sec.) =
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A*99.0
24*60* 60
Area Served = 1309.1 Fd.

1.50 =

3k 3k o 3k ok ok ok ok ok ok
3240
90
0.24 0.37 3 420
%70
. 2 X X 0.7 x =
( - ) =

= (0.37-0.24) * 0.70 *0.90 * 4200.83 = 344.048 m’/Fd.
24.0 =
/ =
=344.048 / 24.0 = 14.33 days.

=(14.00 * 24) / 420 = 0.80 = 80.0 %
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A

4.00= (1)
432

Data of the problem:

Bi=4.0m A;=12000 Fd.
A, =3500.0 Fd. A3 =5000.0 Fd.

Requirements :

weir breadth

Equation of clear over fall weir is

Q =§cd.8.@.Hl-5
2 1.5
Ql = ECd qul2gH

Q, =§cd.82.@.H LS

&_BI_AI

Q B, A

B,=1.167m
B;=1.667m
B4 =0.15m

< lagl) e AL

12000
450 5000 3500

A4=450.0 Fd.
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1300 1400 2500 3 2 1 -
|
#
- /17 40= -
EMM/\Q\\M / 14 (1) _
- \
—— - - % D—
| 1/n =40
HHI‘\(\?H) )
\
) (1)
1-1
(1) (1) -
0.5
-1
Ca -2
-3
(1)
Q= Water Duty * Area Served
24*60* 60
%
Q= 40.0*2500.0 11574 mYs.
24*60*60
— —
1.2 .3 |
0-Lrisia N Y-
| . | @H#

Area =B * D + Z *D?

P =B+2D+1+2Z?

and by using the computer program
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A

B =1.57602, D =1.173529

20 2-1

B =1.60 m
A=A, ,1.17353(1.576 + 1.17353) = D,(1.60 + D,)
3.23=1.60 D, + (D,)%.
D; =1.1664 m.

(1)
h (head of water over the weir) =1.1664 / 3 =0.38 m

0.5 (1)

B=1.60-0.50=1.10 m
Q_B _A

Q, B, A,

2500 1.10

_ B,=0.616 m., B; = (1300 / 2500) * 1.10
1400 B,

B3 =0.572 m.

Q =§Cd.B.1/29.H"5

1.1574 = 0.667 * Cq * 1.10 * 4.43 * (0.38)"*°
Ca=0.57

Q _A

Q, A,
Q, = (1400 / 2500 ) * 1.1574 = 0.65 m’/s.
Q: = (1300 / 2500) * 1.1574 = 0.602 m’’s.

Total discharge = 1.1574 + 0.65 + 0.602 = 2.41 m’/s.
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! @) -3
= P30 = “A”
MM}\M\M /3 20
(A)>,77L, (C)\
(1q‘.0) &:E &&:2
T QC 3 QD
- I P50=
! 4.0 = (B) 0.65 =
2
@ (10.0)
-1
-2
-3
Qp _2 2 Qc Qc
=B == Q,=% d =C¢=2,Q,==%
Q. 3 T3t Mt g TR

Flood time:
QAa=Q+Qc+Qp
Qc = 13.846 m’/s.

Summer time:

Qa=0Q+Qc+Qp
Qc=9.23 m’/s.

Q =§cd.8.@.H Ls

substituting for weir (B):

1- Flood time:

30.0 = 0.667 Qc + Qc + 0.50 Qc

Qs =9.23 m’ss.

Qb = 6.923 m’/s.

20.0 = 0.667 Qc + Qc + 0.50 Qc

Qi = 6.154 m’/s.

9.23 = 0.667 * 0.65 * 4.0 * (2%9.81)"*(H)"?

H=1.13m

2- Summer time:

Qp = 4.615 m’/s.
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6.154 = 0.667 * 0.65 * 4.0 * (2 * 9.81)*° * (H)"?
H =0.863 m.
10.0 =
1.13 — 10.0 = “Sill level”
Sill level = 8.87
9.733 = 0.863 + 8.87 =

=B _Z8  2/3=4.0/Bc Bc=6.0m
Qc B
Q _Be H0=60/8p Bpb=3.0m
Q, By
:( )
Q- Water Duty * Area Served
24% 60 * 60
Qc =13.846 m'/s. Qg =9.23 m’/s. Qp = 6.923 m’s.
%
93 200" AreaServed _ ) _g53x17280 Ay =15,949.44 Fd.
24%60* 60
*
13.846 = 2007 AreaServed _ 13 04641728 0 Ac =23,925.88 Fd.
24% 60 * 60
*k
6.923 = J0-07 AreaServed (03417280 Ap=11,962.94 Fd.
24%60* 60
F( )
%
6.154 = 200 AreaServed _ ¢ 154517080 Ag=10,634.11 Fd.
24*60* 60
%
93 200" AreaServed _ \ g 3x17280  Ac=15,949.44 Fd.
24%60* 60
%
41500 AreaServed _ \_y 615x17280  Ap=7,974.72 Fa.
24*60* 60
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ol

(30 ) . - -1
240 — 260 — 200 — 105 — 88 — 44 — 60 — 50 — 130 — 180 — 200 — 235 .
/1?50

.(Hydrograph)

Prepared by Amr A. El-Sayed, Civil Eng. Dept., EI-Minia Univ., Eg. 27



Q Capeall s (5 ) duaria
(? ) -2
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
940 | 122 | 45 | 05 | 05 | 02 | 0.0 | 0.2 | 16 | 0.7 | 7.2 | 9.2
(? )
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
270 {270 | 3.0 | 3.0 | 330 | 3.0 | 2.70 | 2.70 | 3.0 | 3.60 | 3.30 | 3.0
(Tabulation)

Month Qin Qout Qu-Qout | ¥ Ot - Qout Reservoir Wast
Jan 9.40 2.70 6.70 6.70 16.80 0.0
Feb 12.20 2.70 9.50 16.20 17.60 8.70
Mar 4.50 3.00 1.50 17.70 17.60 1.50
Apr 0.50 3.00 -2.50 15.20 15.10 0.0
May 0.50 3.30 -2.80 12.40 12.30 0.0
Jun 0.20 3.00 -2.80 9.60 9.50 0.0
Jul 0.00 2.70 -2.70 6.90 6.80 0.0
Aug 0.20 2.70 -2.50 4.40 4.30 0.0
Sep 1.60 3.00 -1.40 3.00 2.90 0.0
Oct 0.70 3.60 -2.90 0.10 0.00 0.0
Nov 7.20 3.30 3.90 4.00 3.90 0.0
Dec 9.20 3.00 6.20 10.20 10.1 0.0
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( /°? ) : -3
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
105 | 265 | 235 | 140 | 80 90 | 145 | 175 | 260 | 230 | 140 | 90
(Mass flow curve)
1941 1921 3 -4
Year | 2 |2 |2 |2 |2 | B |2 |2 S |8 |8 |S |3 |48 |&
=) =)} =)} =)} =)} N N =) =) =)} =)} =)} =)} [=)) [=))
e o o o o e o o o o o o o e e
Inflow | 18.9 | 20.9 | 22.6 | 23.6 | 34.3 | 35.8 | 37.0 | 25.0 | 22.0 | 15.0 | 13.2 | 17.6 | 18.2 | 16.0 | 25.0
Outflow | 28.5 | 34.5| 19.0 | 19.0 | 19.0 | 19.0 | 28.2 | 14.3 | 19.6 | 22.2 | 18.1 | 18.0 | 18.0 | 21.3 | 18.0
Year | & | & | |8 |2 |9 |2 |2 |92 | |8 |8 |8 |F |
=)} =)} =)} N =)} [=)) N =)} =)} =)} =)} =)} N [=)) [=))
o o o o o e e o o o o o o - -
Inflow | 23.5 | 20.5 | 18.9 | 24.0 | 27.0 | 29.5 | 25.2 | 21.5 | 19.3 | 21.6 | 26.0 | 25.8 | 21.4 | 19.0 | 23.0
Outflow | 25.1 | 19.5 | 26.0 | 27.7 | 18.0 | 18.0 | 18.0 | 17.0 | 17.0 | 17.0 | 22.0 | 18.0 | 20.0 | 31.0 | 20.0
(Hurst’s Equation for Century Storage)
K
R N
—= (—j ............. (1)
o} 2
=R
=N
0.72 =K
(Standard deviation) =c
29
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2
2.(Q-Qy)
o= | e )
N
i=1
Q
- 691.3
and Q_=1N__ -7 _23043
N 30
Qmn 18.9 20.9 22.6 23.6 34.3 35.8 37 25
Qu-Qm | 41433 | 21433 | 04433 | 05567 | 112567 | 127567 | 13.9567 | 1.9567
(Qu-Qum)’ | 17.16693 | 4593735 | 0.196515 | 0309915 | 1267133 | 162.7334 | 194.7895 | 3.828675
Qmn 22 15 132 17.6 18.2 16 25 235
Qu-Qm | -1.0433 | -8.0433 | 98433 | -54433 | 48433 | -7.0433 | 19567 | 04567
(Qu-Qum)’ | 1.088475 | 64.69467 | 96.89055 | 29.62951 | 23.45755 | 49.60807 | 3.828675 | 0.208575
Qm 20.5 18.9 24 27 29.5 252 215 19.3
Qu-Qm | 25433 | -4.1433 | 09567 | 3.9567 | 64567 | 2.1567 | -1.5433 | -3.7433
(Qu-Qm)” | 6468375 | 17.16693 | 0.915275 | 15.65547 | 41.68897 | 4.651355 | 2.381775 | 14.01229
Qm 216 26 25.8 214 19 23
Qu-Qm | -14433 | 29567 | 27567 | -1.6433 | -4.0433 | -0.0433
(Qu-Qum)’ | 2.083115 | 8742075 | 7.599395 | 2700435 | 16.34827 | 0.001875
And o = 5.5382
1)
R 30 0.72
5.5382_( 2)
R =38.918
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Log S o0s- 1.05(M]
R (o
=S
.(The draft) = Qq
Outflow
] :Z =631=21.033
N 0
Log S . _0.08-1.05 23.0433-21.0333
38.918 5.5382
S (The Starage Capacity) = 13.461
( 30= ) -5
(? )
Period 1 2 3 4 5 6 7 9 10 | 11 12
Inflow | 8.20 | 7.70 | 7.90 | 7.90 | 17.3 | 30.5 | 28.5 | 20.0 | 12.8 | 13.6 | 10.8 | 9.4

10 4 /3 12

11
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