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Hydraulic Design Of Open Drain

The hydraulic characteristic of the materials used for daring purposes must be
known because they are used to carry the drainage water out of the filed. The size
of the drains must be adequate to carry the water of the drainage water at the

design slope.
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e Note: if W.T is low (sandy soil) we will not need for drains.
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Hydraulic design

By using Manning Equation: -
1
V ==R:85"2
n

1. By trial and error solution.

2. Section factor method.

3. By using design chart for open drain. &= sidall &l gidll & aadiud Y g J bl Jadd ads
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Note: check Fr.no. for line drain. Check silt factor for unlined drain.

|4
Fr=— Fr <0.6
vy
f=176Vd
VZ
or Dm= 2.467 f=04-1

4. By using conveyance factor. Jaill Jalas 45 jla
Q=KS/2= V = cVRS
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Exercise
conveyance factor method alaaiuly

Given Q=0.15m3/s

>=0.001 n=0.025
1:2:1:1 3
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n=0.025
Z=1:1
Solution
K = % = 4.743
A
A =0.34m?
y = 0.45
A =0.33m?
y=041m
A =0.33m?
y=035m
A =0.33m?
y=031m
if n=0.02
* Note:

b=02m
b=03m
b=04m
b=06m
b=08m

y =048
y =0.5
y = 0.44
y = 0.46
y=04
y = 0.42
y = 0.34
y = 0.36
y=0.3
y = 0.32

K, = 4.608
K, = 5.054
K, = 4.193
KZ - 5.071
K1 == 4‘-508
K, = 4.903
K, = 4.44

K, = 4.939
K, = 5.068

enad] i dad Slin = 0.02 Mo a6 4o 4 Loo i1 55030 Jola Lo CuilS L]

0,025 3.794

K=KxX

5LI8N aleyy Ll o YLain Y/ ol (SKas S saad] alasinl s

“ Kno.oz2s = Kooz X =52

= 4743 X 0.8 = 3.7944

b=03m y=04m A =0.28m?
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b=04m y=037m A =028m?
b=06m y=0.31m A =0.28m?
b=08m y=0.27m A =0.28m?
b=03m
b=04m
b=06m
Exercise

Find the dimension of earth drain carrying discharge 0.45 m3/s, n =0.03, S = 0.00024
15H:1V.

Solution

By using design chart

1. b/, =3 y=06m =b=18m
2. b/, =2 y=07m =b=14m
by, =3 i\
b
b/y=2 = s \
>0
Al Y 8 @ ladl aastus
e Chyaiedud add (]
0.7
Z=15 2
n=0.03 3
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Open drains maintenance 4a gidall J jiuall 4ala)
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Drainage wells 4a gidal) J juall daraail) yulaall

a. Permissible velocity L 7 sewal/ de_pu/
To avoid sedimentation of material <&/ 3 poll s 47
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il slo b Gl gl 2sa s -

V = velocity (ft/s)

y = water depth(ft)

x = constant (0.5 — 0.64) L/l 4 4eie 4/ Glle 24a 5 Ao dainy

C = constant (0.84 — 1.09) AER) s dae Ll il e 4 il s Ao ain
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0.03-0.15% at collector and main drain
Iraqi — 0.025 — 0.08%
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Exercise

Lalo I o yill

Design an open drain carrying a discharge of 3m?®/s, the permissible velocity is 1 m/s

side slope 1:2 Use C = 55 (economical section)

IS
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3
-‘-A=I=3m2

p=W=>b+2d\z2 +1

p=W =b+2dV5

R_A_ 3 B 3
W p+2dV5 b+4472d
.R_d=>d_ 3

CT 277 2 b+4472d

6 =bd +4.472d? ........ €

A =3 =bd + 2d?

bd = 3 — 2d?
(D) b sy

6 =3 —2d% + 4.472 d?
3=2472d*= d=1101m
b(1.1) = 3 —2(1.1)% (2) &b sy

~b=0.527m

)
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2b + 2(2d
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Drainage layout Jjs) 48 a5 g Jaladf
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There are two types of drainage layout:
1. Parallel grid system.

e According to the topographic factor.

a. Single slide collector

(3235 dgn pas) sy ol e ydll J jluall (1o sliall gans

Lateral drain

L |

Collector drain

M.D.
w | ||
C.D.

Main drain

R (p0 o

length LD.

Vi)

w

Main drain M.D.

c. Herring bone system
s Gl pe panall J juall 4 50 o3 5 ASaid] SSi8 JSG e 2 ol
A deblie e ydll J jlall
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C.D.

Lateral
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Main drain

2. Random pipe drainage system /il L5l
e According to the field area. JfisJ/ 4ale

e Lateral drain designed with angle with the collector. 4eliiic s )Y/ )5S Lodie

| | ] fou
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couectoré\ l l l\single

s Herring-bone

River

Advantage and disadvantage of open and closed drains system.

Open drains system 4a side / jlua
1- Advantages
a) Receive excess surface and ground water.

b) Need small hydraulic gradient about (0.01%). Ll S5 s s/

11
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c) Easy in monitoring and maintenance. <4/ /s Lilual U ggus
2- Disadvantages.
a) Caused losses in area.
b) Growing plants and grasses in the canals causes ponds of water. s (siilial/ sai
e Lall ey I (5055 iliie VI
c¢) Difficulties in machine and human movement. 4 a 5 (HlSel] Jloriv) 4 g2ca

Cilalive 520 ) dnbia 2 ¥ Y (aliiY)

Closed drain system 4ife /it
1- Advantages

a) Receive excess ground water only. Jadd 8 gall elall (e 30 31 olyall Jiiss

b) Need more hydraulic gradient about (0.1%). S aUsill 138 lassl
c) Monitoring need dug hole in soil. il & jis xUiag 48) yal)
2- Disadvantages
a) No losses in area. (=¥ i canly)
b) No growing of plants and grasses.

c) No difficulties in movement.
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