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DETAILED EXPLANATIONS

1. (b)
o Vv
3. At critical flow, — =1
8L
= V2 = gL
v L
= 2% 2
Hydraulic depth
= Velocity head = 5
4. Discharge is maximum for a given specific energy.
2. (b)
For most efficient trapezoidal channel,
Bed width = —L
ed wi = —=
V3
2y
Nl
y = 6m
Also, for most efficient trapezoidal channel,
Hydraulic radius, R = %
6
= —= 3 m
R 2
3. (a)
2
x =4y
dy
o/
y A
i X
[—X —>|
Top width of channel = 2x= 2x2./y =4./y =43 m
4. (a)
Hydraulic radi R—é_ Lt
ydraulic radius, = P T droxo
1 L
Now, C = —R6
n
where ‘n’” is Manning’s roughness coefficient
- » = Lpe = L ()6 =0.0167
C 60 '
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5. (a)
Froude number, Fr
0.74
= y/?

U
<

6. (d)
Given, #2
1
Y2
1
= 8
= 289
= E?
= F;

7. (a)
.’
= Y,

9. (3
Ye
q
Now, Bottom width =

\%
074 = —— Q

Jsv  Bygy

20
5x+/9.81 x y*/?
1.726

(1.726)/3

144 m

%[—1 +/1+8F2 }
%[—1 +/1+8F2 }

1+8F?

29y
(yl +y2)

2 x2.4% x0.52
24+05

0.998 m

=0.993

(
g

J9.81x 3
V9.81x1.13

3.61m3/s/m

B_2 _55m
g 3.6l
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10. (¢)
11. (b)
For wide rectangular channel,
R =
Using Manning’s formula Q =
Discharge, Q=
Q =
aQ =
4Q
0 -
@Q
Q
aQ x100 =
Q
% increase in discharge = 30%
12. (b)
=
Y2 =
v, =
Energy loss in hydraulic jump,
E, =
E =

Relative energy loss =

Y
1AR2/3S1/2
n
Loy () /2
n
lB.y5/3.51/2
n
lB.sl/z.Eyz/s..dy
n 3
1 1/3(5 2/3)
B 2 d
n ° 3]/ 4
1., 1/2 5/3
B .
n ° y
5dy
3y
E><18
3
0.3 m
1.2m
3m/s
)\ 3 3
(v2-»m) _ (12-03° _ 09 C0s0m
41y, 4x03x1.2 4x03x12
2 2
i+ = 034-> =076 m
2g 2x9.81
E
2L 5100 = 9205900 = 66%
E 0.76

...(ii)
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13. (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.

14. (b)
Specific energy curve:
2 ¥
S |
g |
= § Y>Ye
% | (sub-critical flow)
A i
/A § ,:'_/:__ __- ________ Y<VYe
o i ! (super-critical flow)
E..=E. — Specific energy (E)
For a given discharge, specific energy is minimum, flow will be critical i.e., Froude number is
unity.
15. (¢)

For a triangular channel,

202)"° =
Critical depth, y. = g7
1 2
m 3
P el EN LT
- 03 = 981x157 |m 3 '
= Q = 0.164 m3/s
17. (c)

When trapezoidal channel is half of a regular hexagon, the channel becomes most efficient-channel.
For such type of section,

Wetted perimeter

1l
N
3

Hydraulic radius

Wetted perimeter 24/3y

= = 4
Now, Hydraulic radius y/2 V3

k3
= k=4

5
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18.

19.

(b)
Wetted area é

R'= Wetted perimeter TP
1.y 2y
= - = 2 —_——
A (2x\/§xy)>< +(a \/g)y
2x2y
= a+2xk=a+
P 73
2 2 2
y 2y y
= A= “=tay-—==ay—“=
\/g \/§ \/g sm60°:%|]k Z_g
2
_y
Y5
R = 1
a+ L
J3
For R to be maximum, d—R=0
dy
2
&3 %)%
a+—=\la-—"%|-|ay—-2=|| —
iR ( BN\ BB
[ = 2 =
ey
J3
= 4y? +2Bya-3a> = 0

y = 0.535a ~ 0.54a
(@)

1
m
| B | tanB= n%
For most efficient trapezoidal section,
0 = 60°ie., mz%
P = B+2y\/1+m2
2
But B = ﬁy
2 4y 6y
= =Yy+—==—%
BN RN RN
6x2.2
V3
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20. (a)
Given, Q = 20m3/s
B =2m
For most efficient rectangular channel,
Normal depth, y, = B/2=2/2=1m
Critical depth, y. = (q?] (For rectangular channel)
1/3
_ (@or22)’
Yo7 981
1/3
= (1—00) =2.168m
9.81
ie, y.>y, .. Steep slope.
22. (d)
2x18m
Given data: F, =08 y=18m, T=2x18=3.6m
V2V
Froude number, F, = E 1 .
V2V o /1
= 08 = =7+
\9.81x1.8
0.8v9.81x1.8
= ———=——=2377m/s
Discharge, Q = VA
- Q- 2.377><%><1.8><3.6
= Q =77m3/s
23. (c)
3m 5m 3m
1 E
10
2 i
5m
14
Froude Number, F, = \/g_D
m =2, b=5m, y=15m

Cross-sectional area of the flow,A= (b + my)y
= A= (5+2x15)x15=12m?
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24.

25.

Top width of flow, T =5+43+3=11m
Hydraulic depth, D = %=% =1.09 m

Q = VA
= V = % =1.25m/s

F, = %=0.382<1

.. The flow is subcritical or tranquil flow.

(d)

Celerity, C = Jgy=981x1=313m/s
Velocity of wave upstream,
v, =C-V
= 3.13-243
= 0.7m/s

(@)
Since both the channels are flowing at critical velocity and thus the flow is critical in both the

channels.

For critical flow,

Froude no. F. =1
Using the equation for critical flow,
QT
ga® =1
For rectangular channel
Qi x2
3 =1 (1)
§X AR
For triangular channel
Q% x2
gxay T

From eq. (i) and (ii)

Q% x2 Q2 x2

gxAy  gxA7

3
- QR _ (A
QF Ar
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2
. [&J | 2x15 _(3)3
Qr Lo 1
2
Qr
= 0y = V3 =27=33
r
26. (d)
This is a case of unsteady flow and the continuity equation will be used,
aQ ..dy
—+T—= = i
I T 0 ..(1)
Here, Td—y = 20x0.1 0.000556 m?/s
dt 60x60
aQ Q-0
Also, dx Ax
, Q-1 +dy
== =4T-= =
From eq. (i) A T 0
dy
= +T—=XAx
Q = &+,
= 25+ 0.000556 x 1000
= 25.556 m>/sec
27. (b)
Given: b =10m
y =3m
V=1m/s
Bed sl S, = L—000025
ed slope, 0= 1000 "
Slope of energy line, 5, = 0.00004
dh
Rate of change of depth of water = Ir

dh SO_Sf_ SO_Sf

o 1-F (v
8y

dh  0.00025-0.00004 _0.00021
dx 1- 12 0.966
9.81x3

0.000217
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28. (a)
A = (B+z 7m
) >y
= (4+2x35)x35=385m?
2 2
22 2 §= 100 X183 - 03215
r gA”  9.81x(38.5)
= F, = 0567 <1
Flow is sub-critical at given depth.
29. (a)
Given, Q =20m3/s
B =2m
For most efficient rectangular channel,
Normal depth, B =2y,
y, = B/2=2/2=1m
2N\1/3
Fro critical depth, Y. = [%J (For rectangular channel)
1/3
_(@or22 )’
Yo7 | o8t
1/3
= (ﬂ) =2.168m
9.81
ie, y.,>y, .. Steep slope.
30. (b)
For most efficient trapezoidal channel,
Bed width = —&
ed wi NG
2y
Nl
y = 6m
We know, hydraulic radius, R = %
6
= — = 3
R , - om
EEEN
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