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Irrigation Engineering

Solutions for Volume : I Classroom Practice Questions

Basics of water resources Engineering

D Chapter- 1

(Class Room Practice Solutions )

02. Ans: (a)
Sol: Q =50 /it/sec = 5x 10° m’ /s

f=5cm/hr = 5x107 m?/
3600
A, = Q3107 seh
f 5x10

= 3600 m’
1 ha= 10000 m
1ha=10* m
In hectares = 3600 x 10~ hectares

=0.36 ha

f}

Chapter- 2
Soil, water and plant

(Class Room Practice Solutions )

01.
Sol:

Note

Ans: (b)

Evapo-transpiration (E.T) =c¢, < dy

dy =cy
d,, =Sd[FC-OMC]

= 1.3x70 [0.28-0.16]

=10.92 cm

In this problem time frequency is taken as 1
day = f=1

02. Ans: (b)

Sol:

Leaching is not separately mentioned in this

case
= CIR=NIR
GIR = NIR _ NIR 149 —26.6cm

n mn (0.8)0.7)
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03. Ans: (¢) 19. Ans: (d)
Sol: Available Moisture (A.M) =y in depth Sol: The annual intensity of irrigation for this
g= 1275 92 87 15 — sl (S0il) state
. Yw
:(£x90j+[£><80j ~ 121%
=13 5 5

y = Sd[FC —pwp]
=1.3x80 [35-0.2]
y=15.6 cm

(0]

U Chapter- 3

Water Requirement of Crops

|

( Conceptual Solutions )

08. Ans: (d)
Sol: Axor=15.12 cm
D=7
Bkor = 4 weeks
A= 846E
D

846(28)

15.12 =

(B in weeks — days = 4x 7 = 28 days)
= 1600 ha/cumec

17. Ans: (%)
Sol:

Volumegana = Area X Yeanal

—10x10* x Lol
n

-2

—10x10¢ x 219

=11,111.11 m?

(Class Room Practice Solutions )

02. Ans: (¢)

50  Areatobe irrigated

100 ¢000-8000x 2
100

Sol:

0.05 x 5600 = Area to be irrigated
Area to be irrigated = 2800 hect

03. Ans: (¢)
Sol: Base period = 90 days
D= 8.64E
A

90
64x———
><(105—15)

=8.64 x 1 ha/ cm®
=864 ha/m’

04. Ans: (d)
Sol: 1,=0.8, n.=0.7
Net irrigation requirement, NIR = 14.9
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_ NIR 149 10. Ans: (a)
FIR = n, 08 18.625cm Sol: If electro conductivity < 4000 = black
alkali soil
- GIR = FIR _ 18.625 =26.607cm . .
M. 0.7 If electro conductivity > 4000 = white
alkali soil
o)
Chapter- 4

|

Quality of irrigation water

05.
Sol:

(Conceptual Solutions )

Ans: (¢)
Na" = 345ppm

Ca™ =60 ppm

Mg~ =16 ppm

Converting them into milli equivalent / litre
Milli equivalent / wire

concentration in ppm

equivalentweight of element

Na™ :£:15
23
Ca*™ —@=
30
18 3
Mg~ =—=>=15
5 12

Sodium absorption ratio (SAR)

Na - B33

Ca*™ +Mg"" \/2+1.5
2 2

03.
Sol:

Chapter- 5
Design of Lined Canals

(Conceptual Solutions )

Ans: (a)
Given channel is triangular lined channel

= Area = y*(0+cot8)

Here tanE)=L:>9=tan‘1 L =33.69
1.5 1.5

0=33.69x—— =0.588
180

cot0=1.5

Area = (2.5)% (0.58 + 1.5)
Area=13

We know = Q = AV
26=13xV
V =2m/s

Considering F.O.S as 1.1
=>V=2x11=22
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(Class Room Practice Solutions )

01 Ans: (¢)

Sol: y=4m
R=7?
A =y (0 +cotB)
P =2y (0 + cot0)

Ay (6+coth)
R=2- 2 VTPV
P 2y(6+coth)

y=4m
R= i =2m
2
02. Ans: (¢)
Sol:
5 17m N
[« g
25 2.5 FSD=> Full supply depth|
2 1V
25H
12m
A= M =29m?
po12+2(25 42
=18.40
R=2-2 _157
P 1840

02.

Sol:

0s.

Sol:

Chapter- 6
Design of unlined canals in
alluvial soils

(Conceptual Solutions )

Ans: (b)
V=mV,
=0.55x0.90 x 1 =0.495

Ans: (¢)
1 1-sin’0
T = ——
sin” ¢
cotf=1.5= E
2

sin@—i
J13
¢ =37°
) 3
sing = =
¢ 5

t,=0.059 wd

0.059w, = WRS, |[—13
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06. Ans: (¢)
Sol: P = 4'75\/6 (Class Room Practice Solutions )
P \/6
P = \/6 05. Ans: (a)
o~ . Ans:(a
P, =1.96Q Sol: Q=4m’/s
% increase in wetted perimeter = f=2
4/1.96Q — 1/6
MMOO:M% Ve Qf?
\/6 140
4x22 )"
07. Ans: (b) _[ 140 j
Sol: Locey’s require sour depth = R - 0.6966 m/s
L \1/3 Q 4
=135 L A== =5.742
f V. 0.6966
2) 2
R = 2.5V— = 2.5x% 0.6966 =0.60
32 1/3 f
=1.35 —
1.2] P= A =9.57
R
D2
90}"? A=BD + —
=1.35 —j =2.64 2
12 5.742=BD + 0.5D’
P=B+2.236D
Dx9.57 =BD +2.236 D
09. Ans: (b) BD +0.5D* = 5.74
Sol:  Perimeter = b+dv/5 ) ) )
We know P= 475\/6 1.736 =9.570-D
27.59=4.75,Q D=136m
JQ =5.80
Q=33.64 06. Ans: (c)
Sol: f=1
Q=30m’/s
S=2?
f5/3 1
S= 76
3340Q 5887
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07. Ans: (a) Chapter- 7
Sol: V=9 Water Logging and Drainage

D=15m

m=1.1 (Conceptual Solutions )

N=0.018

V,=0.55D"% 03.  Ans: (a)

=0.55(1 5)0.64 Sol: Ppy>7 —=alkaline
V,=0.713 m/s Py<7 = acidic

08. Ans: (b)
Sol: Perimeter = b+d\/§

= 2+84/5=19.88
We know P =4.75,/Q

19.88 =4.75,/Q
Q=1751

Gives Py = 9.5 = the soil is alkaline.

Chapter- 8
Cross Regulatory Works, Canal
outlets & Cross Drainage Works

(Conceptual Solutions )

12. Ans: (¢)
1
Sol: g =Mo2_1.3_3 43
n 5 2 5 10
3
22 Ans: (¢)
445100
Sol: S= d(]l)
—x100
D
495100
l_a
2 50
L
q
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hy, = avn =§ =1.64m
(Class Room Practice Solutions ) C 11
hm.p =H -h'mp

02.  Ans: (b) =4-164m
Sol: =2.36m

y —0.4y

= 0.6y y 0.6y .
S _E_ 0.6y 16. Ans: (1?)
"Dy Sol: P,=—+Z+h
_ Y
= 5:=0.6 10=2+3+h
=5+
06. Ans: (¢) lg _ g rﬁ
Sol:  (Canal) Q¢ > Qq (drainage) " Sh
minbottom —
Type II Siphon (or) canal siphon ’ c
5
=—=2m
) 2.5

Chapter- 9
Diversion Head Works

( Conceptual Solutions )

06. Ans: (b)
Sol:

17. Ans: (2.67)

Sol:  Floor thickness with suitable F.O.S (2.4)
is

(USHINN

h
x_
s—1

2.8
24-1

W |

=2.66=2.67
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(Class Room Practice Solutions ) 4
Chapter- 10
River Training Works
02. Ans: (a)
Sol:
4m§ ( Conceptual Solutions )
X 36 m ”
6
10
02. Ans: (b)
Sol:
H Q = 1600 m’/s
G, =
RUNEN Meander belt = 153.75\/6
=153.75/1600
k_1+\/1+oc2_ _b_54 4 =6150 m
B 2 » &= d 6 i.e., the order of 6 km
1+VI+81 o5
2
G.-— s ¥l 03.  Ans: (b)
6xmx~/5.02 mx~/5.02 Sol:  Q=6000m’/s
M, = 153.75 4/Q
M, =53.75 ,/Q
M, = v _397
mL
~3
04. Ans: (d)
Sol:

Meander belt = 153.75,/Q =3000 m
\/_: 3000
153.75
= Q =380.72 cumec
Qpeak = 26 =760 cumec
i.e., the order of 700cumec
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06. Ans: (a) . N D))
Sol: Q= 1600 cumec F.O.S against sliding = Z—PH
P=475,Q 0752 6000
75%
=4.7541600 =——— =09
5000
=190 m
(b)
O]
u2P, +bq
Chapter- 11 Sol: SFF = #
Dams General Principles "
SFF = 0.75x6000+70x140 —986
5000
( Conceptual Solutions )
11. Ans: (d)
06 Ans: (a) Sol: For F > 32 km, the wave is given by

Sol:  Rate of silt deposition per year
= 0.1 Mm/year
Capacity of reservoir = 30 Mm®
Silt storage capacity = 20% capacity
20

=27 %30 =6 Mm’
100

Life of reservoir = Oi = 60 years

@

Chapter- 12
Gravity Dams

( Conceptual Solutions )

08. Ans: (a)
Sol: p=0.75

PV = 6000 t
>'Py = 5000 t
b=70m
q = 140 t/m’

13.

Sol:

equation given below

h, =0.032+/VFm

=0.032x+/160x4 =2.56 m

Force caused by waves Py, is given by
equation
Py =19.62 h kN/m run of dam
=19.62 x (2.56)* kN = 128.6 kN
~ 130 kN
Ans: (¢)
Wave height
(h,)=0.032//V.F+0.763—0.271(F)"* for
F <32 km
h,, =0.0324/100x20 +0.763—0.271(20)""*
=1.62m

Free board generally provided equal to

1.5hy=15x1.62=245m=25m
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16. Ans: (d) f
Sol: B= H = 60 = 60 Ratio ofiz W(?.S) =£=1.4
VS-C V24-1 14 H, b 25
w(3.5)

=50.7m

(with full uplift pressure C=1) — (1)

H 60 06. Ans: (d)
B= = =61.22m~61m—> (2) Sol:

uwS-C) 0.7(1.4)
From (1) and (2) which is greater i.e. 61 m
Without DG
(Class Room Practice Solutions ) DIG
By B B
04. Ans: (¢) 10 10
Sol:
Limiting height (or) critical height of a dam 1 With drainage gallery
S f = - =73.52m
7. (G+1) 10(2.4+1)
CWH ! . 1

05.  Ans: (d) u'=CW(0)+-CWH
Sol:  Limitting height at low dam with our 1

considering uplift e

=P v w(s -G+ 1)
f f
- W(2.5—0+1)_ w(3.5) U, :i CWH+1CWH _,_9_BCW_H
10(2) 3 102) 3

Limitting height at low dam with our
f
w(s—G+1)

f f

“w2s-1+1) w(2.5)

considering uplift Hq =

B[4y, BCWH
2013 20 3

CWHB
60

=13
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2. Without drainage gallery o
1 Chapter- 13
U,= EBCWH Spillways
CWH

Reduction in uplift force in case of DG
=CWHB 1B CWHB A
2 60 60

% Reduction

17 CWHB x 100
30

= I =56.67%
ECWHB

07. Ans: (A)
MYV +bq

>H
SH =70

Sol: SFF =

Factor of safety against sliding = Mzﬂ
105 RV
70
uyYv=7238
q=1.4 MPa
b=70m
SFF = 72.8+70x1.4

SFF =2.44

( Conceptual Solutions )

06. Ans: (b)
Sol: Ifinitial head is H

Increased head by 125% = H + 1.25H
=225H

Q for ogee spill way = Cx L, ><He3/2
Q o H 3/2
Q =(H,)"

Q, =(2.25H,)"* =3.375H""*

% increased in discharge = Mx 100

1

32 1732
= 3'3751;3/2 B 100=237.5%

12.  Ans: (9.96)
Sol: L, =L-2H,[K, +(n-1)K,]
n = no. of spans
=10-2(0.6) [0.1 +2(0.1)]
n — 1 =no. of piers
=10-0.36 =99.64 cms
=9.96 mts
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