Open Channel Flow

CHAPTER -

Q.1 Forawide rectangular channel using Manfing's {€) - an H, profile followed by an M, prolile
formuta, the dilferential equation of gradually {d) an M, prafile loliowed by an M, profile

varied flow {with lhe usual notalions) is given by i . ,
Q.4 Consider the lollowing statemenlis in regard (o

( v )™ the critical flow:
d - v ) 1. Specific energy is maximum for a given
Y v )
@ Pttt e discharge.
T [1,{20) } 2. Specilic force is maximum for a given
chscharge :
3. Discharge is maximum for a given specilic
A 3 force.
ay - 7 4. Oischarge is maximum fof a given specilic
) de So 3 energy.
[1—(-}’-"—] ] Which of these statements are correc(?
y @ 1,2 3andd4 () 1and 2
i . (¢} 2and3 (d) 3 and 4
3 .
1—[)‘70) Q.5 IfF and F, are (he Froude numbers o llow belore
(c) EZ:SD-:—_.__B.: and after the hydraulic jump occurring in a
cx 1_( Ye ] reclangular channel. then
y 2
@ F2= F—13
r o7 (—1+ \1+8FF)
{3
dy Y
d] ——=85,¢ =
@ G ST o g T
1*(Ty] [—‘1+J1+8F|2)
Q.2 Watersurlace prafiles that are asymptotic al one © F= Fle
) ; . F =t
engand {erminated at the oiher end would include '_0A5+ r_—1+8FlQ)
{a) H,and S, {b) H; and 8,
{o) Myand H,  (d) M, and H, ,
@ o 8
Q.3 Ahydraulic jump is always needed in case of L2 3
{a) an A, prolile followed by an A, profile ' (~0'5+ HBF'Q)

{b) an A4, prolile followed by an A, profie



Qs

Q7

(o X}

Q.9

Q.10

talch the following [Column-A (Froude Number)
with Column-B (Type of hydraulic jump))

Column-A Column-8
A 16 1. Strong jump
B. 20 2. Undullar jump
C. 50 3. Weakjump
D. 100 4, Steadyjump
Codes:

A B C D
@ 1 4 3 2
) 2 4 3 1
© 1 3 a4 2
(@ 2 3 4 |

A hydraulicaliy ellicient rapezoidal section af
open channel flow carries water at the optimal
depth of 0.6 m. Chezy coefliclent is 75 and bed
slopeis 1in 250. What is the discharge (hrough
the channel?

(@) 1.44mls
(c) 1.92mYs

(b} 1.62m%s
() 2.24 m¥s

Flow depths across a sluice gate are 2.0 mand
0.5 m. Whalis the discharge {per metre width)?
(a) 1.0m¥s ®) 1.4 mis
) 20m¥s {d) 28 m?fs

Maltch Ust-I {(Flow section type) with List.ll
(Critical discharge is proportional 10) where y is
the depth of flow and salect Ihe correct answer
using the codes given balow Ihe lists:

List-1 List-Nl
A Shallowparabolic 1, W29
B. Thangular 2,y
C. Rectangular a. W2
D. Trapezoidal 4. ¥
Codes:

A B C D
@ 2 3 4 1
B 4 1 2 3
€ 2 + 4 3
b 4 a 2 1

A hydraulic jump occurs al the top of a spilivay.
The depth before jump is 0.2 m. The sequent
depthis 3.2 m. Whatis the energy dissipated in
m(approximate)?

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

(&) 27
© 15

{o) 105
{d) 42

Mosl efficient channel seclion is

(a} half hexagon in (he form of rapezaid
(b) triangutar

(c} reclangular

{d} semicircular

Areclangular channel is 5mwide and 3 m deep.
Waler is flowing in Ihe channel for a depth of
2.5m. The hydraulic radius is

(8 050 ) 1.25
© 200 {d) Nonc of these
Which one of the [ollowing is the correct

representalion of lhe sequence of surface proliles
it ihe channel slupe changes from mild lo steep
@) M.S, {b) My, S,
) M,S, @M, S

Tha Chezy's conslant C in the Chezy's equation

for mean veloclly in open channels is

{a) isadimensionless constant

{b) has a constani value lor dillerent types of
channels

(c) has dimension L'27!

{d) - does not depend on (he guality of channel
surface

The conveyance Kof a channel is a measure of
its carrying capacity. Interms ol K, the discharge
Qs given by

(a) KOV, (o} K5,
{©) KAs,® (d) KJRS,

The flow characlerisiic before and alter a
hydraulic jump are such that:

(a) specific forces are equal but specific
energies are unequal

specilic forces are unequal but specilic
energies are equal

{c) neither specilic forces nor specilic energies
ari: equal

specilic forces as well as specific energies
are equal

o

=

{d

Q.17 The figure below shows a graduatly variad liow

Q.18

Q.19

Q.20

Q.2

pary

Q.22

situation in an open channe! with a break In bed
slope. Types of waler surface profiles ocourring
{rom telt 1o righl are

(a) H, 8
{€) H, My

{0} H,, S,
{d) Hy, M,

Anopen channe! caries water wilh a velocily of
0.605 mys. If the average bed shear siress is
1.0 NfmZ, then the Chezy's constant Cis equal
0

(&) 500 (b) 0

{c) & (d) 60

In a subcritical low, as the specific energyina
channelis decreased, {ha daplh of flow

{a) 'alsodecrease (b) increases

(c) dossnotvary (d) Noneof these

Il the specific energy at the upsiream section of
a reclangular channel is 3 m and minimum
spetilic energyis 2,5 m, Ihe maximum height of
jump withoul causing afilux will be

{a) 0.50m {0} L20m

fcy 250m {d) 5.80 m

The depth of flow tor maximum velocity in a
circular channel section with diameter equal o
15mis

(3) 0.75m
{cy 1.215m

{b) 1.065 m
(@) 1425 m

The crilical depib of flow in a most economical
triangular channel seclion for a discharge of
1 m¥sec is given by

4 Ve 1 \3
{a) [9—8) melre (b} (6—8) metre

V3

! ]‘Grmlre [ 1 ] melre
© (75 @ |35

Q23

Q24

Q.25

) gV

Q.2

il the Froude number of flow in a rectangular
channel al a depth of flow of y, is 7. then yJy,
is equal to?

@ RP ) e
© Fgrz d) Fﬂ-ﬂz
1 the alternate deptha of fiow in a rectangutar

horizontal channal are 0.5 m and 20 m
respeclively than the crilical depih of flow wilt

be
o @ e
© (%]"’3 (dj (%]ﬂ

Shallow waves incopen channels propagate with

velocity equal lo
® Joy

@ J2g
@ J?+E

Malch List-l {Surtace profile) with List-{]
{Description of the profile) and select the

. correctanswer using the codes given belowihe

lists:
List- List-if R

A. M, 1. Convex upwards; asymptolic
horizental at dfs end; depth
increasing with dfs

B. §, 2. Convex downwards; upslream
asymptotic o normal depth with
dspth decreasing in d/s direction

C. C, 3. Depthincreasing downsireamand
meetingataangletoCDL; acuve .
with an inflection point

D. A, 4. Convex upwards and depth
increasing in flow direction;
asympiatictoNDLat dfsend -

Codes:

A B C D

@ 2 4 1 3

» 2 1 4 23

£ 3 4 1 2

@ 3 1 4 2



Q.27 Inawidereclangular channeli the norma) depth

is increased by 20%, the percentage increase
inthe discharge will be

{3} 35% (b} 40%

{cy 333% (0} 66.7%

Q.28 Gradually varied flow inopenchannelis caused

vhen .
(a) there is an equilibrium between the forces
causing (he liow and those opposing it
{b) e pressure forces and the change in
momentum are diffeent fromeachother
(&) the force causing the Tlow is not equal lo
the resistance force
_{d} the channel slope is equal lo tha nomal
: slope

Q.28 Awide channelis 1 m deep andvhas a velocity

of iow Vis 2.13 m/s. I a disturbance is caused,
anelementary wave can travel upsiream with a
velogity of

{a) 1.00m/s
€ 3.13mis

{b} 213 mys
{d) 5.26mfs

Q.30 Thespecilic energy’E ina critical flow at depih

¥, accurring in a riangular channel is given by
@) E=1325y,  {b)E=15y,
[0 E=173y, d} E=2y;

Q.31 Most economical section of a circular channel

for maximum discharge should salisly the

condition

{a) depth of water = 0.95 diameter of circular
section

(b} hydrautic mean deplh = 0.286 diameler of
circufar section

{c)} wetted porimeter = 2.6 diamelers ol circular
seclion

{d} Allolthe above

. Q.32 Match Lisl-l with List-l} and select the correc!

answer using the codes given below the lists:
List-1

A. Passage of tdal bore

B. Flow ina siver emplying inlo a lake

C. Fowmnachannelata bend

D. Flowina channal vith a side weir

Q.33

List-1l

Rapidly varied flow

Unilorm flow
“Graduallyvaried flow

Rapidly varied unsteady llow

Spatially varied flow '
Codes:

A

osw@p o

{a)
(b}
(o)
)

For the llow condilions in channels listedin List-1

C
1
1
1

a s oS
[N AR
Mmoo

3

- thereorresponding discharges are givenin List-Il.

Q.34

Malch List-1 {Description and data) vith Lists!|
{Discharge inm?/s) and select the correc! answer
using the codes given below Ihe lisls:

List-|

A. Rectangular channel, 1 mwide, with specilic
anergy al crilical depth = 1.0m

B. Triangularchannel of side slope 1 hovizontal:
1 vertical, wilh specific energy atcritical deplh
=21.0m

C. Reclangular channel. 1 m vide, with crilical
depth = 1.0m '

D. Triangular channel having 90° verlex angle
and critical depth = 1.0m
List-ll

1. 127

2. -1

3. 22%

N - - W m
BwaNO

Woh WG

Maich List-l {Channel surlace characteristics)
willy List-Il {Range of Manning's i} and select
the correctanswer using the codes given below
{he lisls"

List-1

A. Concrete channel frowel finish

8. Earth channel siraight, unilorm, clear,
recently tinished

C. Earthchannel with dense weeds as highas
tlow depth

D. Mountainous siream-clear lgose cobbles,
variable seclion

List-l ,
1. 00160020
2. 00110015
3. 0030.04
4, 004-0.05
5. 01000125
Codes:

A B C D
@ 1 4 3 5
‘b 2 4 5 5
@ 2 1 5 3
@ 2 1 3 4

Q.35

Q.36

Following o lists cantain information refating
1o the areas of mosl efficient channe! section of
dillerent shapes in terms of depth of llow y,..
Match List-1 (Channel shape) wilh Llst-11 (Area
ol most efficient channal section) and select the
correct answer using the codes given belowtha

lists:

List-l List-il
A Reclangular 1. 1y3y%m
B. Taperoidal 2. 3yl
C. Triangle 3. ¥

4. 27
Codes

A B C
@ 2 4 3
() 4 3 2
@ 4 2 3
@ 1 2 3

Match List-1 with List-Il and select the correct
answer using the codes given below the lists:
Lisl-

dyfdvis positive and y > y, > ¥,

ay/dcis negative and y, > y > y,

dyfdxis negative and y, > ¥ > ¥,

dyfdeis positive and y_ > y. > ¥

ocpwy»

Q.37

Q.38

Listl
L5
2. 5,

3. M,
4. M,
Codes:

A B C D
@ 3 4 2 1
) 4 3 2 1
© 3 4 1 2
@ 1 3 4 2
A 2.0 mwide rectangular channgl flowing at its

normal depih ol 1.2 m carries a discharge of

‘6.0 m¥s. If at a section, the depth of low is ¥,

then match List-l (Value of y) with Lisl-ll (Type
ol wator surface profile) and selec! the correct
answer using \he codes given below the lists:

List-1 List-tl
A. 0DE3mM 1. M,
B. 090m 2. M,
C. 1.10m 3. M,
D. 1.42m 4. 8

5.5,
Codes:

A B C D
@ 5 3 2 1
o 5 4 2 1
0 3 2 2 4
@ 3 3 2 1
March List-| with List-1l pertaining 1o he folloving

statement :

in a channe! conveying a discharge O, at section

1, the {low depihis y,, specilic energy is £, and

specilic force is P,. in this channel
List

A, Depih y, alwhich ihe specilic energy is £,
is called

B. Depth y, at which the spccific force is
minimurm is

C. Deplh y, at which the specilic energy is
minimuin is

D. Depth y, atwhich the discharge Qmoves
valh water surface parallel to the bed 15

E. Depthy, althe edge of a free fall is



Q.39

Q.40

Lisl-it
1. Brink deplh
2, Allemale deplh
3. Normal deplh
4, Critical depth
5.

Conjugale depth
Codes:

A B C D E
@ 3 1 5 2 4
b 5 2 4 3
© 1 5 4 3 2
@ 2 5 4 3

Malch List-l with Usl-11 and select the coarrect

answer using Ihe codes given below the lists:

List-1

Posilive surge Iravelling upstream

Pasitive surge travelling downsiream

Negative surge lravelling upstream

Negalive surge ravelling downstream

List-ll

Occurs on upstream of gale that is parily

closed sudderily

2. Occurson dovnstreamol gate hat is paruy
closed suddenly

3. Occurs onupsiream of gate thatis opened

Scow>»

—y

suddenly

4. Occurs on downstream of gale thal is
opened suddenty

Codes:
A B C D

B 1 4. 3 2

by 1 2 3 4

€ 3 4 1 2

d 3 4 2 1

Assertion (A) : Any discharge vill flow as critical

ltow in a wide rectangular channel whose bed

slopeis 1in £ 1g.

Reason (R) : Tha crilical depth ol flow through a

vide rectangular channelis (q7g) ™.

(a) both A and R are lrue and R is the correct
explanation of A

{b} both A and R are lrue but R 15 not a correcl
explanalion of A

Q.4

—_

Q.42

Q.43

Q.44

Q.45

{c} Ais lrua but R is false
(d) Ais false bul Ris troe

Consider the lollowing statements:
1. Specific energy increases with the increase
indeplh of flow.

2. For prismatic channel, the seclion lactaris

a lunction of tha depih of flow,
3. For critical staie of flow (heough a channel,
Froude's number should be less than ons
Which of these statemenls isfare carrect?
@ Bothtand3  (b) Only3
(c) Bothland2 (d)1.2and3

Supercritical llow can occurin

1. steap slope protile S,

2. mild slope profile M,

3. crlical slope profile G,

4. adverse slope prolite A,

Which of these statements are correct?
(a) 1.2and4 (b) 1,2and 3
{c) 2,3and4 {d)1.2,3and 4

Subcritical flew can occur in

1. harizonlal slopa profile H,

2. sieepslope profile S,

3. mild slope prolile M,

4. critical slope profile Cy

Which of these slalements isfare currecﬂ
a) Only1 {b Both3and 4

{c}) Bothfand3 (d)Both2and3

The given Iabk: shows the specilic energy of

llow (E}al various siages of tlow, (d) (both Fand

d arein meters):

d 0.6 07 074 08 10

E 17 1t 111 112 12

The unit discharge in this case can be infered

as nearly

{a) 1.25m?¥s

{c) 20m¥s
1

Belore passage of a surge, the depth and
velacily of flow al a seclion are 1.8 m and
3.72 m/s and atter passage, they are 0.6 m and
7.55 mfs respectivety. The speed of the surge is
@ +18mfs (b) -2.7 m/s
c) +36ms {d) ~1.5 mjs

b) 1.682 m3s
(d) 2.08 m?is

Q.46 Which of the following slalements are correct?

1. Inrigid boundary channels, the shape ang
roughness factar is nol a function of flow
parameter.

2. +In rigid boundary channels only depth of
flow may vary wilh space and time
depending on the nalure of llow.

3. Thedegree of freedom for rigid and mohile
boundary channels are 1 and 4 respeclively.

{a)' 1and?2 {bY2and3

{c} 1and3 (0} Al of these

Q.47 Which of the following typs of GVF (Gradually”

Varied Flow) profiles do not exist?
@' CpHy. 4y ) Cp. Hy, A
©) C.H.A @) C.H,. A

(2.48 Consider (he following statemenis regarding

specilic energy of flow in an open channel.

1. There is only one specilic energy curve for
agiven channel.

2. Ahernate depths are the depths of flow at
which the specilic energy is same.

3. Crilical flow occurs when speciiic energy is

the minimum.
Which of these sialements are correct?
(a) 1and2 {cY1and3
{c} 2and3 @) ,2and 3

Q.48 Anirigation canal has a steady discharge Qat

a seclion where a cross regulalor {gate} is

provided for control purposes, {f the gate of the

regulator, which is normally closed is suddenly

lilted up to a hall-open posilion, then a rapidly

varied unsteady flow results, both upsiream and

downstream of the gate. In such acase, itwould

take the formol a

{a) +ve surge moving upslream and a -ve
surge moving downstream

{b) +ve surge moving downstream and a -ve
surge moving upsiream

{¢} +ve surge moving upsircam and 2 +ve

surge moving downstieam

-ve surge moving upsiream and a ~ve surge

moving downslream

(d

Q.50 Consider the {oliowing slalemenis:
Atydraulic jumpoceurs in an opgn channel
1. whenthe Froude numberis equal toorigss
thancne.
2. atlhetoe of a spillway.
3. downsireamof a stulce gate in a canal.
4. when ihe bed slope suddenly changes.

Which of these ate correcl?
@) 1,2,3and4 (b} 1,2and3
) 2.3and4 ) 1and 4

Qs

-

The velogity distibulion in areclangutar channel

. is approximated as v = 3.0Jy. The width of

channel is B and deplh of flow y,, The kinetic
energy correction facloris

(&) 115 {t) 1.25

{c) 1.35 {d) 145

Q.52 Acircular culvert having diameter LOmisliowing
half full and the ilow is in critical slate. The flow
inthe culverl barrelis
() 0.672m%s {6) 0517 m¥s
(e} D.771mYs {dh 0.823mYs

Q.53 A wids reclangular channet has a fongiludinal
slope of 0.0004 and itsmanning’s roughness has
been assessed as 0.02. The normal depthof this
channel when it conveys a discharge il mxcnsuy of
1.30 m3 per sec per melreis
{@ 0.87m &) 213m
{c}y 1.17m {d) 1.97m

Q.54 A lriangutar channe! carries a discharge 61
3.0 m¥sec. It has a verlex angle of 120°, Tha
critical depth for this discharge is

{a} 0.621m {b) 0.906m
{c} 0.641m {d) 0.986m
Comprehension;

Ahydraulic jumpis formed ina 5 mwide outlel at short
dislance downsiream of the control gale. if the flow
depth just downstream of the gale is 2 m and outlel
discharge is 150 ms.
Q.55 The flow depth downsiream of the jump is

@ 1147m {t) 8.47Tm

€} 11.63m {d) 863m



Q.56 The Ihrust on the gate is

(@) 2434.5KN
{c} 2812.65kN

{b) 1464.25 kN
{d} 2121.60kN

Q.57 The vefocily distribution in a channe! sectionmay

be approximated by the equation, V= V()"
in which Vs the flow velocily at depth y; V, is
flow velocily at depth y, and n = aconstant. The
expression for momentum coellicienis is

{n+ 1)’ iy P

@ el ® 3ar1

Open Channel Flow

e P (n+ PP
© T T

Q.58 A 4.m wide rectangumt channel is carrying

10 m*sec al depth of 2.5 m. There is slep rise
ol0.20 minthe channel bottom, Assuming there
are ro'losses at the transition, the flow deplh
downsizeam of the boliom siep is:

(b} 2.() 3. 4 5D
11.{a) 12. (b} 13.(c; 14.{c} 15 (&
21.(d} 22. (c) 23.(b) 24.(d) 25.(b)
31. (d) 32. (¢} 33.(b) 34.(d} 395. (o)
41, (c) 42. (b} 43.(c) 44.(c) 45. (a)
51.{c) 52 {¢) 53.{c) 54.(b) S55. (d)

@ 2851m {b) 2.49m;
{t} 2.48m {d) 2.52m
ETT]

6. {(d) 7.(b} 8{dy 9.{d 10.{b)
16, (@) 17. (b} 18.{c) 19.(a) 20.({a)
26. {a) 27. (c) 28.{c) 29.(d). 30.{a)
36, (a) 37.(d) 38.(d) 39.(a) 40.({a)
46. (d) 47. (g) 48.(d) 49.(B) 50.(c)
56. (8} 57. (3) 5&8.(b)

Open Channe! Flow

1.

(b}

1-(yely)"
S’ fum Af
~{yelyl
For Chezy's formula N=3; M=3
For Manning’s lormuta N = 10/3; M=3

Nis related 10 conveyance (%AR“ ‘"‘) .

{c}
The curves which are asymptotic at one end
and terminaled at the other end are M, and 1,

_%- S« [ﬁ)m
t % y
From d _gav 1‘( };:- )3

Using Manning's equalion for wide remangular

chanrel;

' dy

iy Asy- yy — o 0 ie. the waler surface
approaches normal depth line
asymptotically :

. dy

(i} Asy=rys —- d -« jg. the waler surface
meels he crilical depth line vertically in
region 2 and 3.

d
(i} Asy— o, dy —0; i.e. the water surface

meels a very large depth as horizontal
asymptote in region 1.
dy

{iv) As ¥ = O, a—;-ﬁw it means {hat Whe
g i

surface profile meets the channel bed
vercally in region 3.

Thus

iy M, M, 5, and 5, meel y, line
asymplolically

(i) M, and S, curve tend (o horizontal as y—es

(il) M,, M, ang S, meel y, line normalty

(iv) M, and 8, meel channel bed nomally.

The slope of:

« G, and G, curves comes oul lo be equal

_ o critical slope of the bed, il Chezys

equalion is used, Othenvise they are skghtly
curved.

{d)
Hydraulic jump is needed when critical depth
line is to be crossed.

(d)

Al crilical flow, specific energy and specific
force is minimum for a given discharge. In other
words for a given specific energy or specific
force, discharge is maximum at crilical flow.

(b)

v [~1+J1+sﬁ?)
]
ot N (—1+J1+BF§)

Y2 2
Equaung \he equation (i) with inverse ol equation

(ii) we get

()

.{ii)

8F1"‘

[

£ -

-

85
(~1+,f‘1+8F22)3

{b}
O = CAVRS

For hydraulically efficient trapezoidal section,

A= 3y2 = f3%(06F = 0624 m
oK 06
A= P =03m

v O = 75%0624x [03x — = 1.62 mYs
Y "7 250

10,

12.

14.

15.

16.

(d)
R '
g Vit
¢ 2x(2fx(05)
= 981~ " 205
= ' = 0.8 x 981
= q=28mYs
(b)
The energy dissipalion is given by
(y2-3) _ (82— -02)° .
E= Ty, T tx0axze T 105 M
{b)
A= WelledArea _ A
~ Welted Peameler P
5x25
* Beox25 P
(e}

Chezy's equalion, V = CVAS
Substituting dimensions of cach lorm in above
equalion.
7 = CfLx1
= . C=uRrT

(&

|
Conveyance K = ;AR”:'. It expresses the

discharge capacity of the channe! per unit
longiudinal slope

(a)

The loss of energy in a hydraulic jump leads
1o unequal specilic energies at downsiream
and upsiream seclions,

()

As we know
B = 7}?30 1))
V= o,

= L= C’(RSO} it}

Dividing (i) by (1) we get



21,

22.

23.

24.

28.

-t-o— = -J-
vi o C*
- PR L
T
. 9.81x10°x0.605°
= = v————“—-
= cz=®
{d)
For maximum discharge,
y=085D=095x 15
= 1,425 m
(c)
We know,
o
- =1
l’:»‘z:<2yc sy
gxy’
= yc5 = g..o.:.
aq
_ *( 2 )us_ 1 i1s
Y= (981) “lag
(b)
v
o= == and y, = g
o \gyo E g (4 ng
LY o wn
Yo
{d)

¥»=05m y,=20m

2
1 2
2x (2
o= 2 (2] @
< Thers) (2+])
2

y. - (g]vs
(a}

Specilic cnergy.
\,2

F= y+§5

Far crilica! ftow,

27,

28,

29,

= -:f {for wiangular channet)
V2= gD
-
E= Yc*gj;f*/z = Yc"'%)’c
E= %Yc = 1.25y,
{c) ) .
Q= AV=(oy) Ly g7 = kg
Q= g k¥R ay
vd—g - -gi'yk - gxzovu -33%
{d) |

Il the llow is subcritical, then afier the
introduclion of hump the specilic energy will
decrease by AZ (height of hump).

E. S E-AZ
= AZ < E -E,
{d)
Froude number,
v 2.13

F= E:m =068«

Thus, the flow is subcritical.

C= Joy = JBBIxT =313 /s

Upstream velocity
=V+C=213+3.13=526m/s

{a)
Specilic chergy,

v
E=y+—
Y+2_q

For crifical flow,

ar.

40.

(b}

4

Specilic enargy, E= ¥= 5355
Forreclangular channel y, = -gE

4
For Inangular channgl ¥, = EE .

(d)

A= y=083m y,=12m y =097 =N,
B~ y=000m y,=12m y, =097 =k,
Co y=U0m y,=02m vy, =097 =M,
Do y=182m y,=12m y. =097 =,

(a)

For awide reclangular channel,
hydraulic radius A = y (depth of flow)
hydraulic depth D = y (depih of flow)
For critical flow

_.V_ = —V-=1
' oJgb oy
= V= Jg—y {
From chezy's equation
v= CJRS
= v=CJyS iy
From (i) and (i)
1
S* T

44,

4B,

51,

{c}
. Eisminald=074m
E: En=111m
2
=2 111 = %-}G_?d
= V.= 269mis
g=vy=269x074
=~ 2 m¥sim

(d)

Inrigid boundary channel, only depthof fiowmay
vary with space and time depending on nature
officw. In mobile boundary channels, dapth, bed
widih, bed slope and layout changes with space
and tma,

{c}

Hydraulic jump occurs it super critical flow
approaches sub crilical fiow. Hence statement
{1}iswrong, without {1}, only option *¢’is correct.

(e}
Area of cross-section,
A=By,

Average velocily,

1 ¥
V= — g
By av( dy}

1 2
e nf (3J§]de.~.ax§,/;§

=2y,

Kinetic energy corection faclor,
Tvs(de} Tzry"zady

g -2
ij}'o B{z,lyqa ’x Yo

=

247
¥o 2. 1
- A2 — X X = X
1 5 y°3,24:y9



52. (c)
" Forciticatfiow,

& A

g T

For ¢ircular conduil flowing hatt full,

2o\
A= 3 "8 =0.3927 m?
Top width, To=D=10m
Hence,
@ _A° _ oz
7 —f‘— ey 0.0606

= (?=00606 x 9.81 =0.5341
. = Q=037ymisec
'83.° (g}
Forwide rectangular channel, the hydraulic radius
R=depthofllow y
Using Manning's equalion,
Oischarge intensity.

_y_Yoaneue 1 sngz
Q-V,.-n? o xy=—y 5

) LI T 2
& 130= B_Bzxy *%{0.0004)

= y¥R=130
= y=Li7m
‘54. (b}
20 = 12
Let ¥y, = crifical depth
Top widih,
I, =2y -ant

55.

56.

Area, = yczmnﬂ
All critical depth,

@ A
g T
By 3
Y. lan' 0 1 &2
= = = @an‘ o
2y, land 2¥e

14

, E‘f_x N
< g tan’Dd

o exap )"
~ 1 9:81x(tank0")
= ¥, =0.906m
{d) i
Unit discharge, '

q= 1%9 =30 m¥sec/im

g 30
o Y= ——=— =15msec
=777 my
v {15y
Fl= L =11.47

Depth downstream of jump

Vo= Z;_(.,‘HBF; -1) -863m

{a)
The depth upstream of gate can be determined

by applying energy equalion between 1and 2.

2 2
bdl Y2
i
Y 29 Ya 29
By substiuting the value, we get,

y, =13.488m

_|oseef @@ |
2 981x13.468

(2¢ N @op '
1 (9.81%2)

= 49.634m?

Thruston gate = YP, x gate width

= 2434.5kN
57. ()
Mean velocity.
y £
74
v lvar ‘f °[yo] id
/= =
dy o ?
oy
(i}

yo' x{n+n |, 4t

58. {b}
Q 10
MER T axes M
% U
E = +-l~= . PRV Nk A
Ey = M*ag = 25 g
= 2,55 mm

There are no losses;
= E, = E-002
=255-02=235m

2
“ Yt 0—2 =235m
204,
¥7-236y,24032=0
= Yo = 229m=({229+0.20)m

Waler leve! dfs of the Iransilion = 2,49 m.



