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DETAILED EXPLANATIONS

1. (d)
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Also known as hydraulic depth.

2. (c)
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5. (d)

= Strong jump

6. (a)
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For a wide rectangular channel, the hydraulic radius R = depth of flow y

Hence, discharge intensity,

As,

For wide rectangular channel
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10.

11.

12.

(b)

For triangular channel,

Minimum specific energy = critical energy, E_ = Zyc

So, E 125x14=175m

(c)

c

dE dy
e O e

dE
If y <y, ie. supercritical flow (F > 1) and I will be negative.

dE
If y >y, i.e. subcritical flow (F < 1) and I will be positive.

(b)
Depending on the values of Froude number (Fr) of incoming flow, there are five distinct type of
hydraulic jump:

Type of jump Froude number (Fr)
Undular 1.0<Fr<17
Weak 1.7 <Fr<25
Oscillating 25<Fr <45
Steady 45<Fr<9.0
Strong or Choppy Fr>9.0
(b)
. 14
3. At critical flow, — =1
JeL
= V2 = gL
v: oL
- 29 2
Hydraulic depth

Velocity head 5

4. Discharge is maximum for a given specific energy.

(b)

For most efficient trapezoidal channel,

Bed width = ﬂ
ed wi NG
2y
NS
y = 6m
We know, hydraulic radius, R = %
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6

= :3
R , - om
13. (b)
y, = 03m
Y, = 12m
V, = 3m/s
Energy loss in hydraulic jump,
3
. (v2-w1) _ (2-03°  09° 0s0m
! 41y, 4%x03x1.2 4x03x12
s 3
El =W 2g = 03+m—075m
E 0.50
Relative energy loss = —x100= ———x100=67%
8y E, 0.75
14. ()
14 Q
Fr = 074 = ——=——
Jsy  Bysy
0.74 = 20
T 5x9.81 xy3/?
y¥/? = 1.726
y = (1.726)%/3
1.726 = 1.728
y =144 m
15. (d)
5 . V2o
equent depth ratio, v 8
1
Also, 2 _ %|:—1+ﬂ1+81:12}
n
- 8 = %[—1+«/1+8F12}
= 289 = 1+8Ff
= F? =36
F, =6
16. (a)
) = 20893 _ 2x242x05% 00 s
¢ (y1+y2) 24+05
= y, = 0.998 m
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17.

18.

19.

20.

21.

(d)

* In subcritical flow, if the height of hump is increased then the flow depth over the hump will

decrease then it will become constant equal to critical depth of flow.

* Insuper critical flow, if the height of hump is increased then the flow depth over the hump will

increase then it will become constant equal to critical depth of flow.

(c)

(b)

For a rectangular channel,

=
=
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1.25m

y+vz 12542
5o =125+ ——+
2g 2%9.81

1.45m

1/3
3 _3(2)
2% =3 g

1/3
s o[ _sfaa22
2772 g 2 9581
1.5m

E,-E.=2-15
0.5 m

J1/3

For a given discharge Q in a channel, there will be two depths for a given specific energy E. These

two depths are known as the alternate depths.

(a)

For a critical flow condition

B
0

~
(@)

@Q“’PON

A2
Ic
2 2
nD” _n(1.0)" _ 0.39m2
8 8
D=10m
3 3
ﬁ: (0.39) ~0.06
T. 10
0.06 x 10 =0.6
0.77 m3/s
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22, (c)
B =40m
y; = 02mandy,=10m
24?
We know that, ~ = na(nty)
;- \/9.81 X 0.22>< 1x(12) _ 4 a5 m’ /s/m
Q = gB=1.085x4=434m%/s
23. (b)
Specific energy curve:
2 A
2 1
< | Y>Ye
;L | (sub-critical flow)
s a
vl Y<¥e
o | | (super-critical flow)
Epin = E. —— Specific energy (E)
For a given discharge, specific energy is minimum, flow will be critical i.e., Froude number is
unity.
24.  (c)
At critical depth (velocity), specific energy is minimum.
25. ()
1
Manning’s equation ~ Q = ;ARH 3st/2
1.1/ 2/3
Qpun = ;S BY fun (yf“l’)
1. .1/2 5/3
Qi ;(5) B(]/fuzz)
1,172 5/3
Qaiy ;(S) B(]/half)
Qpun
Qhulf =2
5/3
Qfun Y full
= =|
Qpaif Yhalf
Y funt
3/5 = ———
= (2) Vi
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Y 152
= Yraif = (2?3 1515 =100m

26. (a)
Given, Q=20m3/s
B=2m
For most efficient rectangular channel,
Normal depth, B =2y,
Y,=B/2=2/2=1m
72 1/3
Fro critical depth, y. = ?J (For rectangular channel)
1/3
20/27
Ye= | 981
1/3
= ﬂ = 2.168 m
9.81
ie, y.>y, .. Steep slope.
27.  (c)
28.  (¢)
The specific energy at 1 m depth
2 2
E=y+—=y+ 1 2
28 28y
2
= 1.O+L2=3.45 m
2x10x%(1.0)

Critical depth for rectangular channel

,\1/3 ,\1/3
¢ g 10

Critical specific energy (E) = 1.5y,

=255m
=E-E-.=345-255
=09m

(AZ)

max
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29. (o)
We know that Chezy’s constant,
8
c= |2
f
As given R, i.e. is 320 is less than 2000, the flow would be laminar.
64
For laminar flow, f==
RE‘
_ 61
f= %075
8x9.81
c=4 1
5
C= 19.80@ o~ 20@
s s
30. (d)
1 1 I T
A=E(B+T)-y =§[B+(B+2my)]-y |
|
A = (B +my)y | y
|
p=B+(2 1+m2)y Lo
my | B

For channel to be efficient, Z—P =0

Y

Z—P = %—m+2 1+m* =0
vy oy

B+
Ny N Gl )

y

B +2my =2(y 1+ m?)

Top width = 2 x side slope length

". Condition is true for any particular slope.
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