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Q. 1) Which of the following metho&c)of applying water
may be used on rolling [and Q(b'
O
A. Boarder flooding Q}\Q
B. Check flooding .\QQ
C. Furrow flooding QO)
D. Free flooding %Q/

C}A
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Answer A Q’é'\'

Boarder flooding: - The land is cﬁ@%ed into a number of strips,

separated by low levees ca |I{@%0a rdes.
N



Q. 2) It the electrical conductivity of wate®is in between
250 to 750 micro mhos/cm at 25 °C, %(& it is classified as
N

N D
A. Low salinity water <
B. Medium salinity water ,(\Q

. . N
C. High salinity water @Qj\
D. Very high salinity Wa&\q\

Q/{\
D
@

Answer B




Classification of irrigation water based on salt cc

S'. No. ’

T ype of warer

|

Suitabili r irri

]

35

Low salinity water
(C1)

Conductivity between
100 to 250 micromhos/

cm at 25°C

Medium salinity water

(C2)

Conductivitv between
250 to 750 micromhos/

cm at 25°C

High sahmty water
Conductnv:ty

750 to 2250 mnc@
cm at 25°C

Very high

Conducti

than 2250 micromhos/

cm at 25°C

Suitable f 1 types
kinds oils. Pei
nQrma gation prac

soilsqbktremely 1¢

uch salinity

be used, if a moderat
¢ in: occuars. | ]
@S plants car .

Unsuitable for sc
crainage. Only
plants can be gr oW .



Sodium Absorption Ratio
defined as

a)

\/C +Mg Q(o.\(\

2JC8++ g++

b)

(§b~
Na®* %{\

(SAR)

is



Answer C
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Q. 4) The value of sodium absorpti@?atio for high sodium
water lies between Q(b'
O

A. 0to 10 o)
B. 10to 18 &
C. 18 t0 26 O
D. 261034 &

R\

N\



Answer C

Classification of Irrigation water based on Sodium

Absorptmn

S. Nu.
1. Low sodium water (S1
SAR : 0 to 10Q
| O
2

i Medium sodj \ater (S2)
| SARD: 10 10 18
l

S

| Q
3. 4] éﬁ&odium water (5?)
ALY SAR : 18 to 26

4. Very high sodium water (S4)

SAR : above 26

Types of water @{%ﬁ\ Suitability for irrigation

Suitable for all types of crops
and all types of soils, except for
those -crops which are highly
sensitive to sodium,

Suitable for coarse textured
or organic soil with good per-
meability. Relatively uunsuitable
in fine textured soils.

Harmful for almost all tvpes
of soils ; Requires good drainage,
high leachmg, gypsum addition.

Unsuitable for irrigation.
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Q. 5) Optimum depth of kor Watg&for rice is
A. 135 mm ’\\00’
B. 165 mm Q,Q’
C. 190 mm Q\Q
D. 215 mm Q}\
D
N\



\0
\({b*

\(\6
‘b~
O)Q
he first watering is known a@ﬂ?or watering and the depth
applied is known as kor %

Answer C

The kor depth for ns’é?s 190 mm.

N
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Q. 6) Irrigation water having the co antration of Na++,

Ca++ and Mg++ as 20, 3 and 1 VQH’}' guivalent per litre
respectively will be classified a

A. Low sodium water %
B. Medium sodium wate

C. High sodium wat@}\

D. Very high sodiuth water

CJ\
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Q. 7) The relation between duty D i%@ctares/cumec,
depth of water A in metres and period B in days is

given by
N

A.A=1.98B/D o
B. A = 8.64B/D &
N\

C.A=5.68B/D %
D. A = 8.64D/B .\@




Answer B \,0

Duty (D) : - duty is defined as the area of @d expressed in
hectares that can be irrigated with un@&ischarge, thatis, 1
cumec flowing throughout the baseQenod expressed in days.

Delta (A) : - Delta is the total d \t% of water required by a crop
during entire period the cr%@’s in the field.

Base Period (B) : - éo?mgatlon wateris first issued for
oreparation of the gtound for planting the crop to, its last
watering before Ea'}vestmg



If we take a field of area D hectares, water s@;%.lied to the field
corresponding to the water depth A metr&will be
= /A x D hectare- metres

=DxAx10*m>3.............
Again for the same field of D he. s one cumec of wateris
required to flow during the er@é base period. Hence water

supplied to this field
=1 x Bxx24xgb§x6o .............. (2)

equating equatlongﬁ‘) and (2), we get

@)
DA =8.64B



Q. 8) The duty is largest Qrb.
A. At the head of water cour‘g@o)

B. On the fielc o
C. At the head of main é?%al
D. Same at all place\@(\

.4\
@,
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Q. 9) The “outlet discharge factor”y@%e duty at the head
of Q(b'
O
A. Main canal Q}\
B. Branch canal .Q@

N\
C. Watercourse QQ
D. Distributory .\Q/



Answer C
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Q. 10) The kor depth for rice is 19&@?\ and kor periods is
14 days. The outlet factor for thiQ@'llI be
S
A. 637 hectares/m3/sec Q}\Q
B. 837 hecta "es/ﬂ3/sec.\Q®
C. 972 hectares/m?¥ Q@)

D. 1172 hectare’i@
QO




Answer A outlet factor - dudy ol %@ouﬂﬂr
AD = 8. c@
Wheve,

D= o(u}()! Qﬁ)ﬁ\ecjra*(e})/cum
A = dc@% OY‘FD’M AJLPH\OF u)a,ﬂex Im M.
B = a»e pemod im olays.

1907 y 9 = 8.-64 X 14
00
= 637 hed—azse))/m3/s€c




(4

AL

(%
Q. 11) For supplying water to Rabi - kharif crop and
sugarcane, the channel is design§ ra capacity equal to

the greater of water requireme@) of

&
or kKharit %

Rabi and kharif or Sk@?cane
Rabi and sugarca@%r kharif and sugarcane

. Rabi or khari&@ugarcane

Rabl

o0 w >

o O O O




Answer C
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Q. 12) The ratio of the quantity of r stored in the root
zone of the crops to the quantitbca};\/\/ater actually

delivered in the field is known éﬂ
&
A. Water conveyance efficggnicy

B. Water application ef@%ncy
C. Water use efficie

D. None of the ahove

Q\




Answer B Q)

>
>\
In general, efficiency is the ratio of th%%é(?er output to input.

1. Water conveyance efficiency: -Ratio of Water delivered to
farm or irrigation plot to water\sy plied from river or reservoir.

Qz

2. Water application efﬂcg}&y Ratio of water stored in root
zone to water dellver §othe farm.

3. Water use efﬂ@‘ﬂAcy Ratio of water used consumptively to
water delivered.
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Q. 13) The water utilizable by planb@%available in soils
mainly in the form of Q(b'
O
A. Gravity water Q}\

B. Capillary water .\Q@
C. Hydroscopic wate QQ
D. Chemical water%

C}A




Answer B

®\®

Water present in the soil may classifi

1. Hygroscopic water: - When an??&n dried sample is kept

open in the atmosphere, it absarbs some amount of water

from the atmosphere. This is’\\&?\own as hygroscopic water
&

2. Capillary water: - Ex@ of hygroscopic water which

exists in the pore sp@% of soil by molecular attraction.

. \@
3. Gravity watek” Excess of hygroscopic and capillary

water which will move out of soil.
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Q. 14) The amount of irrigation wa%(}gquired to meet the
evapotranspiration needs of the crep during its full growth

s called
. \(\0)

A. Effective rainfall @Q}
B. Consumptive use N

C. Consumptive to | %ion requirement
D. Net irrigat'on.rgﬁuirement

CJ\
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\Q

Evapotranspiration rate is the am éé?t of water that is lost to the
atmosphere through the IeavesQI\ e plant, as well as the soill
surface.

Answer C
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Q. 15) With the increase in the qua@of water supplied,
the vield of most crops Qré.\'

A. Increases continuously &\(\%

B. Decreases continuously¢

C. Increases upto a cer@&iimit and then becomes
constant

D. Increases upto@certain limit and then decreases

CJ\




Answer D

The plant growth may be retarded if the sgd'\?&@c;isture s either
deficient or excessive. %)
S

(%
1. If the soil moisture is only slightl Shore than the wilting
coefficient, the plant must exten\Qédra energy to obtain it, and
the plant will not grow health \

#t Wilting coefficient- That.wdter content at which plants no
longer extract sufficient er from the soil for its growth.

2. Similarly, excess@ﬂooding fills the soil pores with water, thus
driving out air. Sifice air is essential to satisfactory plant growth,
excessive water supply retard plant growth.
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Q. 16) Hydrograph is the graphicalrgé\presentation of
A. Runoff and time \\QO)
<

B. Surface runoff and timep,
C. Ground waterflow apgtime
D. Rainfall and time\Q/Q

N
S

O




Answer A

(4

X
Runoffis that portion of precipitation that is n vaporated. Which
ultimately runs to the ocean through surfac sub surface streams.

(o

1. Surface runoff:- Water flows to land % is first to reach streams and
rivers, which ultimately discharge th@w ter to the sea.
N

<

2. Interflow or sub surface runa@ff:= A portion of precipitation infiltrates

into surface soil and depen @ upon the geology of the basin runs as sub
surface runoff and reach{xﬁm streams and rivers.

D
3. Ground waterfl@§ base flow: - It is that portion of precipitation,
which after infiltration, percolates down and join the ground water
Reservoir which is ultimately connected to the ocean.
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Q. 17) Infiltration rate is always Q@.\

A. More than the infiltration{&%%acity
B. Less than the infiltratiog%’apacity
C. Equal to or less thanégge infiltration capacity

D. Equal to or more@%n the infiltration capacity

\
OA\
CJ



(o
Answer C \Q’b‘\
\(\(9
Infiltration: - Water moving throughQ’&'il surface.
Infiltration rate: - That rate at infiltration occurs, measured
in mm/hour or a similar unitQQJ
D

Infiltration capacity: - Q@wum rate at which infiltration will
occur. \

N
QO
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Q. 18) The depth of water required ring the soil
moisture content of given soil u% it’s field capacity is

called

N\
A. Hydroscopic water @Q’

B. Equivalent moistureg\Q
C. Soil moisture def@ncy
D. Pellicular wateQ%

CJ\
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Answer C 4
\Q"O
N
Soil moisture deficiency:- Q(b'
The\Q@ﬁerence between the
amount of water actually inethe soil and the amount of

water that the soil can& .

'\
The amount of Wi@%[he soil can hold is generally called
field capacity. Q\



A.
B.
C.
D.

C
C
C

1d
1d

d

\(\6
Q. 19) infiltration capacity Qr&\
|s a constant factor &\QO)

nges with time @Q’

nges with Iocatic&$Q

nges with bok@ﬁme and location
N\
N\

O



Answer D
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Q. 20) Infiltration is the Q(b’gg\

A. Movement of water thro%g%ot)he soil

B. Absorption of water bX\@ﬁ surface
C.Both Aand B :

D. None of the abO\@QO)

N
. \A\

O
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Answer A ¥
{ox
R
Permeability &
The ability of the@@%und surface to absorb water.
@K\
Q/ﬁ\
N
\4\
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Q. 21) If the intensity of rainfall is ns@(?e than the
infiltration capacity of soil, then Q@'inﬂltration rate will be
O
A. Equal to rate of rainfall Q}\Q
B. Equal to infiltration capatity
C. More than rate of r@%fal
D. More than infilt@%’on capacity

C}A




Answer B
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Q. 22) Cyclonic precipitation is caus‘@?by lifting of an air
mass due to Q(b'
O
A. Pressure difference Q}\

B. Temperature differengg:

C. Natura tooograp&@ arriers
D. All of the above\

CJ\




Answer A

\0
Precipitation is general term for all forms of met@Fe emanating from the
clouds and falling to the ground. ‘Q
>
Types of precipitation Q

O
1. Cyclonic precipitation: - lifting @a}r masses converging into low
Pressure area or cyclone.

2. Convective preupﬁaU%Qsizemperatu re difference may result from
unequal heating at th& ace, unequal cooling at the top of the air layer.

3. Orographic preugrfatlon - Due to natural topographical barriers such
as mountains.
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Q. 23) Which of the following is gzrg;% recording raingauge

A. Tipping bucket type ramgq&oe)
B. Simon’s raingauge @

C. Steven’s weighing @?\ramgauge
rQ%Jge

D. Floating type rai
N\
CJ\



Answer B QO
\Q’b

S
Raingauge:- A device for collecting and<¢€asuring the amount of
rain which falls. Q(o'
O
1. Non recording raingauge: - \\

a) Simon’s raingauge @
6}0
2. Recording raingaug@i\
a) Weighing buckej&éingauge

b) Tipping bucke‘(r}mgauge
c) Float type raingauge
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Q. 24) A raingauge should be preéeé%%ly be fixed

A. Near the building &\QQ
B. Under the tree @@

C. In an open space 6}0

D. O

n a closed soaci@

.4\
@,



Answer C

\0
Selection the site for a raingauge station. \Q(b'

1. The site where a raingauge is setup s%&e an open place.

2. Distance between the raingauge a\q@earest object should be at |least
twice the height of the object. Q}

<

3. The raingauge should nev \%\e situated on the side or top of a hill if the
suitable site on the IevelQ/&nd can be found.

4. In The Hills mtua@ﬁ%here wind does not cause eddies.

5. Protect the gauge from cattle etc.



Q. 25) If allowable percentage erro Q\e estimate of
basic rainfall is E and coefﬂuent riation of rainfall is C,
then the optimum number of gauge IS given by

A. Cv/E @Q’
B. V(Cv/E) é}Q
C. (Cv/E)? N\

D. (CV/E)’\(B/Z)C,J \@



Answer C
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Q. 26) Which of the following types@%raingauge s used
for measuring rain in remote hiIIQﬁaccessible areas
o .\(\0)

A. Tipping bucket type @QJ\
B. Weigjing type N
C. Floating type O

\
D. Simon’s raingau%g/
X




Answer A



Q. 27) Rate of evaporation from a water surfg.\?é increases if
1) difference of vapour pressure betwee aﬁter and air is

increased ,5\.
i) velocity of wind is decreased <

iii) concentration of soluble solid@water is decreased

S
The correct answer s \ Q@
A. (i) and (ii) {\0}
B. (i) and (i) R
C. (i) and (i) .
D. (i), (i) and (i)



Answer B

Factors affecting the evaporati%gQare

&
1. Temperature: - T o
2. Surface area: - M Q\Q
3. Density: - Q/Q
4. Wind velocity: S

CJ\
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Q. 28) A 70% index of wetness r@@\%

in excess of 30% \\00)
in deficiency of 30% ¢
in deficiency of 70!

ne of the abowg/Q
D
N\

O

A A
Q

OO w>
S



Answer B
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Q. 29) Under the same conditions, Q&E\o%h of the following
shapes of water surface will giveé@highest rate of

evaporation
. \(\0)

\
A. Flat water surface %
B. Convex water surfac%\Q
C. Concave water su@a\ce

D. Independent o&%hape of water surface

CJ\



Answer B



Q. 30) Assertion A: To estimate the rainfall O&Qa catchment, the
number of raingauge required per unit aré\ls large for hilly areas

Reason R: Rainfall gradient system Q(b

Select your correct answer ac@r§ng to the coding system given

below

A. Both A and R are true %@ R is the correct explanation of A

B. Both Aand R ar ut R is not the correct explanation of A
C. Ais true but R |s

D. Ais false but FGﬂ true



\0
Answer A 4
\Q"O

N
The broad guide lines set up forQ@'required network of
rain-gauge stations as per Waorld Meteorological
Organisation (WMO) is asé@%ws:

. O
For plain areas of th@b@%in 1 rain-gauge for every 500 km?.
For hilly areas oftix’\\e asin: 1 rain-gauge for every 150 km?.

2

O
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Q. 31) When surface of transpiratiofd¥s submerged under

water, then potential evapotran@@étion S
O

A. Much more than evapot@hspiration

B. Much less than evapc@%nspiration

C. Equal to evapotra%?@)ation

D. Equal to or Iess{b evapotranspiration

C}A



Answer A \’b~

Evaporation:- The water from the surfaQE@\(f\ocean rivers, lakes
and also from moist soil evaporates Q(b

Transpiration:- Is the process of @r being lost from the leaves

of the plants. @

-~
- N
Evapotranspiration = Eeg{@tion + Transpiration

Potential evapotran@rratlon (PET):- Is defined as the amount
of evaporation tfﬁz would occur if a sufficient water source were
available.



32. Coefficient of variatior&ﬁ given by
standard deviati |
x 100

a) QA

meaQZrb.

b) Varlance\ 00
meargz}

. innean

C 100
) %ﬁ ard deviation %
N

R\ '
dySmean_ 00
~variance



('
\\rz}
@)
N
Q’&
The coefficient of variation reQ@sents the ratio of the

.. \
standard deviation to the %ﬁan.

N
It is a useful for com@g the degree of variation from
one data series toa ther.
RN

CJ\

Answer A
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Q. 33) Unit of runoff in M.K.S. Sy&&is
A. Cubic metre/sec &\(\0)
B. Metre/sec o

C. Cubic metre é}(\
D. Square metre \Q}\

.4\
@,



Jox
Answer A Q

O
Runoff would be express @% the same units as stream
flow, cubic meter perg@ nd

Q
. \A\

O



Q. 34) The runoff Increases with

NC
NC
NC

O ® >

€aSe
easSe

€aSe

N
I

I

Q‘b

intensity of ral@?o)
infiltration caPacity

oermeab&t\v of soil

D.. All of the above\Q/Q

N
S

O



Answer A

Runoff - The part of the water cycle that flow
1. Amount of Rainfall:- The amount of rainfall
of runoff. As expected, if more rainfall hits
turn into runoft.

2. Permeability: - The ability of the g Q)d surface to absorb water will
affect how much surface runoftf OCG&

The less water the ground can a@%’rb the more runoff on the surface
there will be. Q

3. Vegetation: - Vegetatio Q@ds water to survive, and a plant's root
system is designed to aQ b water from the soil. There is less runoff in
highly vegetated are

4.Slope:-The steeﬁar a surface is, the faster it will flow down the slope.
A flat surface will allow the water time to absorb.

rland.
ctly affects the amount
ground, more rainfall will



(%
Q. 35) The area between the isohy?g%(é@cm and 55 cm is
100 square km and between 55 cmx@rid 65 cm is 150
square km. The average depth oQa(q’inuaI precipitation over
the basin of 250 square km wH{be

\\
QQJ
A. 50 cm QO
N\
B. 55cm (\Q
C. 56 cm .\Q/

.Q\
D. 60 cm Q\



Answer C Cpmpu‘h‘/&m‘ of cwesnge '2"@(&11 oY PXGCffH’aJ'fO'h A

1. Ryithmetic avex e +hod
= P Py.... tfn _ P
Pa\lg.— %) ’—_ M
2Eatelscem ?%&tm me Hhod

Isohyet :-
A line ona map or
chart connecting

argafslcl)fequal ?"‘”3% Ql-\'ﬁzi"»- A c 2R
raintatl. teal e thod ,
P1+2
&S e T2

D g foo (45459) 4 150 (P5H2)
Q\ avg Joo + 150

[ ooy = M
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Q. 36) A current metre is used tod@‘easure the

A. Velocity of flow of water \\QO)
B. Depth of flow of water o

C. Discharge é}Q

D. None of the abO\.cg/Q

N\

N

O




Jox
Answer A \

Current meter - Instrume @8% measuring the velocity of flow of
a fluid (Water) in a strear%

D

S

O
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Q. 37) If it rains between 2 p.m. An% m And the entire
basin are just starts contributing er at 3:00 p.m. To the

outlet, then time of concentratég will be
\\

A. 15 minutes @Q’

B. 20 minutes Q\Q

C. 30 minutes \Q}\

D. 60 minutes .é\



Q‘Zr
Answer D S
’0

Time of Concentration:- (K taken by rain water that falls
at the farthest point toqj}ach the outlet of a catchment.

<</

X



Q. 38) The rainfall on five successive da@@(/ere measured
as 100 mm, 80 mm, 60 mm, 40 m \%20 mm

respectively. If the infiltration indexor the storm loss rate
for the catchment area is earlieg &stimated is 50 mm/day,

the total surface runoff will Qé\

QQJ

A. 50 mm Q\Q
B. 60 mm Q}\

C. 90 mm D
D. 140mm O

=







Answer C (§b
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Q. 39) The normal annual precipitation @%tations X, A, B
and C are 700 mm, 1000 mm, 900 mgand 800 mm

respectively. If the storm orecipi?@an at three station A, B

and C were 100 mm, 90 mm a 0 mm respectively, then

the storm precipitation for s{@ n X will be
&
A. 70 mm Q>\
B. 80 mm Q}\
C. 90 mm ,§§
N

D. 105mm O



Answer A 0

Normal precipitation: - An average of the precipitation (Q‘es over a 30-year period.
QX

S'to'asm Psec PnLoh oM d&’&?ﬁ.ﬂwh

Fx__(PF\.‘_._Q—" {@ |
= \ Va o

40 \Q 90 _\_V80

—_— < O
7—00 K 500 =
g ___Foo 3
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Q.40)The best unit duration of 52342}1 for a unit hydrograph

A. 1 hour \\00)
B. One-fourth of basin lage®
C. One-half of basin lag\
D. Equal to basin |ag’</
D
N\

O



Answer B Jox
&

Unit hydrograph is a direct runoff hydr (Qph resulting from
one unit (one inch or one cm) of co@fbnt intensity uniform
rainfall occurring over the entlre rshed/basin/catchment.

The concept of unit hydrograé%' S based on linear systems theory
and follow the principles @Jperposmon and proportionality.

Experience has shom@%at the best unit duration is about one-
fourth of the basq‘l%g, the time from the centre of mass of

rainfall to the peak of the hydrograph.



e i S e B

—— uUnit 1 \@r
= g period i =4 cm/m (b'
§§%Pm=1cm=ixy Q

1 .3
I Recession time Q
’ l‘l_.ag time &
—> a|e t5
Qp e Peak of UG p CUMecC
-
T Time to peak
—_— Concen-
é l‘ tration time
= te
S . Uit
cg; hydrograph
§ Area un
= = i Channel
= 1 r i storage
rus ver !
ment !
S a A '
O '
1
- = Time base T (h )

(Runoff duration)
Time t(h )———»
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Q. 41) The unit hydrograph due to é}?torm may be
obtained by dividing the ordinat the direct runoff

hydrograph by
(\0)

A. Direct runoff volume @Q’
B. Period of storm Q

C. Total rainfall Q/Q

D. None of the a

CJ\



Answer A
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\Q’b

Q. 42) The unit hydrograph of a spegified duration can be
used to evaluate the hydrograpi@@Storms of

O
A. Same duration only Q}\
N

B. Same and shorter dw@gb
C. Same and Ionger% jon
D. Any duration A

C}A




Answer D
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&
Q. 43) S-hydrograph is used to o%tr&xgunit hydrograph of

A. Shorter duration from Ionfge\o)duration
B. Longer duration from shtter duration
C. Both Aand B Q\Q

D. None of the abO\@Q

N\

N\

O



Answer C Q(b

The technigue of constructi &S hydrograph is very useful in
deriving unit hydrographs § rter duration from unit hydrograph
of longer duration and Versa

<</
N\
\Q\

O



@\ﬁ
Q. 44) If two 4-hour unit hydrograp re staggered by 4
hours and added graphically, theééulting hydrograph will
e O
Q

A. 4-hour unit hydrograp%@
B. 4-hour hydrograph v& 20 mm runoff
C. 8-hour unit hydre@}%ph
D. 8-hour hydrog@h with20 mm runoft

@




Answer D




\0
Q. 45) According to Dicken’s formula @S@Estimating floods,
the peak discharge is proportional t&™

Q’b*
A. A (\q
B. Al o)
C. A% N4
N
D. A% (\q

| N . |
Where A is catchfient area in square kilometres



AnswerD

®\®

The design of structures on a river, such ac%%ams, spillways,
earthen embankments, flood control rvoirs, etc., requires
information about the maximum (p@ flood discharge in the
river. .QQ)
In 1985, Dickens made an em@u\cal formula for determining the
maximum flood discharge. 3/sec) in a river.

Q®= CA3/4

Where, A is the area\o%zatchment iIn sg. Km
Cis a const@‘t whose value
between 2.8 to 5.6 for catchments in plains
and 14 to 28 for catchments in hills
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(o
&
Q. 46) The relation between Proba@'ct’y (P) and recurrence
interval (T) is given by Q(b'
O

A. PT=1 o)
B. PT2=1 4

_ N\
C. P/T=1 (\Q
D. P/T2=1 .{O

D



(o
&
Return period/recurrence mterval/repe,@fﬂterval
is an average time or an estimated g@age time between events

such as earthquakes, floods, Iands@ or a river discharge flows
to occur.
Qz

100-year flood" to mean §\'¢Tood with a 1% probability of
occurring in any givenyg&a

N

The probability ( ‘& an event with recurrence interval T is

=1/T

Answer A




(4
&
&
Q. 47) Dimension of coefficient %r&\é\nsmissibility are
A. '\/'O_OTO {\QQ
ol 11-1 @
B. M°L'T Q
C. MOL2T N
D. M°L3T 2
\



&
Answer C (§(\

The coefficient of transmissibility (@ equals to the field

‘ L]

coefficient of permeability (k) mﬁlplied by the aquifer
thickness (B) @Q’

11l
3
e
—
I_\ﬂ



\"b~

Q. 48) If d is the depth of the aqwf %grough which water
is flowing, then the relationship @veen permeability k

and transmissibility T is given %

\\
A. T=kd %
B. T=k/d 6}0
C. T =vkd 2
D. k =VTd D
N



Answer A




\®~
Q. 49) An artesian aquifer is the one(\%ere

A. Water surface under the gro%gd s at atmospheric
pressure

B. Water is under pressurQ%etween two impervious strata
C. Water table serves sgff\ace as upper surface of zone of

saturation Q}\

D. None of the ahove

Q\



Answer B

\0

(%
o Q0
Aquifer:- is an underground layer of permeaQ@ock ( sand, gravel etc)
which can contain or transmit groundwa 45.\'

1. Unconfined aquifer (water table/fr hreatic/non-artesian aquifer):-

Are those into which water seeps@g\n the ground surface directly above

the aquifer. <
O

N
01% aquifer: -

2. Confined aquifers or a%ﬁa

Are those in which an 4’& rmeable layer exists that prevents water from
seeping into the a »(é' from the ground surface located directly above.
Instead, water see(x;nto confined aquifers from farther away where the
impermeable layer doesn't exist.



Recharge (b'
- Area 6Q

Water-Table

Well Artesian
Well

=y W, A
1

Flowing
Artesian Well

_~~
— —

|
[

(N EXEEN DRI, <« N B

LHHUHIT N\ ¢



(4
‘(\\a
&

Q. 50) A deep well Q@S\S\

s always deeper than a sf&h‘%’w well
. Has more discharge thagia shallow well
s weaker structurall@an a shallow well

D. Both A and B Q/Q
D
QO

O >




Answer B




\0

\Q’b
Q. 51) A multipurpose Reservoir is‘fé@@?one which is
Q
A. Designed for one purpose serves more than one

purpose Q}\
B. Planned and constru%&% to serve various purposes
C. Both AandB (\Q

D. None of the ab \g/

X



Answer B

\0
The term multipurpose reservoir includes all r%&oirs actually designed
and operated to serve more than one funct@

{ox
There can be several purposes for whi&ﬁg reservoir may be made .If
some of these purpose are combine\@ re will be more effective
utilization of water and economic@{construction of a reservoilr.
Preferable combinations for a @@'tipurpose reservoir are:

. Reservoir for Irrigation a @ower

. Reservoir for Irrigatio wer and Navigation.

. Reservoir for Irrigati@n, Power and Water supply.

. Reservoir for Re &%\on, Fisheries and Wild life.

. Reservoir for Flodd control and water supply.

. Reservoir for Power and Water supply.

Ul WN -



o
&
Q. 52) The useful storage is the volt@\(% of water stored in
the reservoir between Q(b'

O
A. Minimum pool level andgﬂ\aximum pool level
B. Minimum pool level a@@’normal pool level
C. Normal pool level %@bmaximum pool level
D. River bed and z& um pool level

*

O



Answer B

\0

- Maximum poo?a@@'

) _SQ(Qhe_l(ge _stora_ge Retardm@ol level

Flood control storage F X - Spillway crest

d)?nm pool level

"~ Flow

Active s géé or Useful storage

Q\ - Minimum pool level

Sluiceway

Dead storage |

Sediment accumulation



\0
\({b*

Q. 53) The water stored in the reseiioir below the
minimum pool level is called Q(b'

O
A. Useful storage Q}\
B. Dead storage QQ
N\
C. Valley storage )

\
D. Surcharge stora%g/
X



Answer B Q(b

- S .
Dead or inactive storage refer water in a reservoir that cannot
be drained by gravity thro a dam's outlet. It can only be

pumped out. ((/Q
N\

N
QO




(%
&

Q. 54) For a flood control reservoir@% effective storage is
equal to Q(b'

O
A. Useful storage — Valley s@r\age
B. Useful storage + surcl"@?ge storage
C. Useful storage + %@a rge storage + Valley storage
D. Useful sto 'agéi\\s charge storage — Valley storage

O



AnswerD Q(b'

Valley storage:- The volume o é{@ater held by the natural river
channel in its valley up to t\I(s op of its banks before the
construction of a reserQS@s called the valley storage.

\Q\

O



(4
‘(\\a
&

Q. 55) Trap efficiency of reservoi ig%%\function of

A. Capacity/inflow ratio \\QQ
B. Capacity/outflow ratio_o©
C. Outflow/inflow ratioé}Q

D. None of the abO\.cg/Q

NS
.\A\

O




N
Q@

&
Answer A ,53\5\
Q
Trap efficiency:- Measure of res@r sedimentation.
<&
Trap efficiency is a functlon(&@the ratio of reservoir capacity to
total inflow.

Eff|C|enQ%/$ca pacity/inflow)
CJ\



Q. 56) The total capacity of reservoir is Q}lelllon cubic
metres and dead storage is 5 millio b|c metre. If the
average volume of sediment dep QS\on 1S 0.10 million
cubic metre per year, then theéS fulness of the reservoir
will start reducing after

Qz

A. 50 year N\
B. 150 year Q}\O)
C. 200 year \A§

D. 250 year O



‘be@
Q@

usefulness of the reservoir will sta rtée&cing after dead storage
completely fill with sediment.
. \(\0)
S

Gilven,
Dead storage = 5 million c«@%metre
Average volume of sed'@@t deposition = 0.10 million cubic
metre per year A
Q
— 5/0.10 =50 year

Answer A




Q. 57) The forces, which are considered for th%'analysis of an
elementary profile of gravity dam under em@y reservoir
condition, are S

i) Water pressure ,5;0

i) Self weight <

i) Uplift O

iv) Pressure due to earthquaé@\

O
The correct answer is Q\

A. Only (ii) ‘\Q,Q
B. (i), (ii) and (i) .

C. (i), (i) and (iv) "

D. (i), (ii), (iii) and (iv)



Answer A

Where,

P = water pressure
W = weight of the dam
U = uplift pressure

Fig. 9°7. Elementary profile.



Q. 58) When the upstream face of gravity@am is vertical,
then the intensity of water pressure a%({ﬂ'e water surface
and at the base respectively will be(

Q"b

A. 0and wH?%2 .QQ
B. wH?%2 and wH?%3 Q}\
C. wHandO .Q@
N\
D. 0and wH Q@
A

Where w is unib ight of water and H is the depth of
water



AnswerD

Water pressure:-

This is the major Q
external force acting on a dam. O
When the upstream face of the{ m
is vertical, the water pressuregtts
horizontally. The intensitydf pressure
varies is triangularly witR'azero
intensity at the wat rface, to a
value wh at any @9 h h below water
surface.




Q. 59) The uplift pressure on a dam can be c@@{rolled by
i) Constructing cutoff under upstream fage,

ii) Constructing drainage channels bep&gen the dam and its

Foundation Q

iii) By pressure grouting in found\q@n
| Qz

The correct answer is .Q@

A. Only (i) (\Q\

B. Both (i) and (ii)
C Both (i) and (iii)-
)

D. (i), (ii) and (iii)(U



\0

(%
Answer D (;Q
>
The uplift pressure is defined as tthpward pressure of water as

it flows or seeps through the bci\ the dam or it’s foundation.
Uplift pressure is generally(&uced by

1. constructing draina Bes between dam and its foundation
2. constructing cut o lIs under the upstream face

.I:
3. pressure groutw\%e dam foundation.




(4

AL

(%
Q. 60) The uplift pressure on the faq@ a drainage gallery
in a dam is taken as Qré.\'

A. Hydrostatic pressure at to:@ﬁ\o)

B. Average of hyd rostatic%@,%ssure toe and heel

C. Two third of hydrosté;} pressure at toe plus one third of
hydrostatic pressu re{@&\heel

D. None of the 3 e

Q\



Answer C

\0
The uplift pressure is defined as the upward pressure of water as it flows
or seeps through the body of the dam or |t ndation.

The uplift pressure intensities equal to h?f@! static pressure of water at
toe and heel joined by straight line in %) (Elementary profile)

Sometimes drainage galleries are @o provided in the body of the dam

which releases the uplift pre built up under it.

The magnitude of the uplif ssure at the face of gallery is equal to the
nydrostatic pressure at t e plus 1/3™ the difference of the hydrostatic
oressure at the heel andwtoe.

Uplift pressure at = wH

Uplift pressure at toe = wH’
Uplift pressure at gallery = wH’ + Yaw(H-H’)
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Q. 61) Horizontal acceleration dL@[_’EO earthquake results in

A. Hydrodynamic pressure g@
B. Inertia force into the@@@of the dam
C. Both Aand B

D. None of the above



Answer C

Earthquake wave may travel in any direction. The general
direction of acceleration is horizontal and vertical.

1. Effect of horizontal acceleratloq{@'a uses two forces.

(i) Inertiaforcein the bod@&e dam:-

The inertia force acts in a direction opposite to the acceleration
imparted by earthquake forces and is equal to the product of the
mass of the dam and the acceleration.

Inertia force = mass x acceleration



(ii) Hydrodynamic pressure of water:-

The horizontal acceleration of the dam and foundation towards the
reservoir causes a momentary increase in{_he water pressure since the
water resists the movement owing to itag\nertia.

If the hydrodynamic pressure variat'@s assumed to be parabolic, the
Increase Iin water pressure is give@x

0= 0.555 o&o
and act at a height of (4H/3 ove the base.

2. Effect of vertical acceleration:-
Due to vertical acceleration, a vertical inertia force is exerted on the dam,
in the direction opposite to that of the acceleration.



Q. 62) Hydrodynamic pressure due to earthquake acts at a
height of

Q&
H/4m above the base (Y
/41 below the water ,i‘@}gce
/31 above the base\'?”
H/3m below the wateéer surface

O O wx
N D W w
I

Where H is the depth of water



Answer C




Q. 63) The major resisting force | %a gravity damis

A. Water pressure \QQ
B. Wave pressure (5,@
C. Self-weight of dam $

D. Uplift pressure



Answer C




Q. 64) Total force due to wave action on gravity dam acts
at a height of NS

(4

. h,/2 above the reservoi&@ﬁace
.5h,/4 above the ”ese{&@r surface
3h,,/8 above the reservoir surface
2h,,/3 above the reservoir surface




Answer C

S e
—§l’\w B | Re = 2Wh, (t/m)
* . ék - . ) ‘ v +
1 3w X
she § 7 <
] 2. 4Awhg - & -
Wowes aw trneyaded on bhe vesewvoiv  suxface

be canune c-k——- Mo Liond b\ow'\'ng oves i+t.
Jox chwgh puspose , the premure " distsibubion may
be amumed o be vepieremted J:ty a Astangle o dight

equal (:s_v\w)
Total pPTewUve = 72‘" ZeAWhw X = ha

; Z= g enan—OF
= 2 W K @% hw above ¥e»eYvory
guvface



Q. 65) When the reservoir is full, the maximum
compressive force in a gravity d%@a-is produced

N

A. At the toe ,&Q}
B. At the heel %
C. Within the middle third of base

D. At centre of base



Answer A
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Q. 66) The maximum permissible eccentricity for no
tension at the base of a gravity%@m IS

A. B/2 \'@((Q
B. B/3 $®'
C. B/4

D. B/6



Answer D




Q. 67) Presence of tail water in a gravity dam

1) Increases the principal stress

ii) Decreases the principal stress \1:
iii) Increases the shear stress

iv) Decreases the shear stress @g@

The correct answer is &fb
(i) and (iii)
1) and (iv)
i) and (iii)

A.

B.
C. (
D. (ii) and (iv)






AnswerD Pﬁn(‘h‘;@ and Sheay Styesses s> 0 - - _

O] Principat Strem , = Blsec™d = Prartd Bomwgmm

When - Hheye '\5&@.&_&&)@ P il be zeso . ‘
= 'Y\SQCgb )

N

Wheve %@M«mﬁﬂ Shopy . P = kam,ilg v{\} waley DYeYIYe
__ @ Sheay sk , T = (Pn-P) Xaned  downshreum side
=~ (Ph-P) tan ¢ upsjmem side

TF dail woler is wgheced .
= PnJcm\jb d ownshreom mcLz

= —[A ban wwsl'*reanm 61016




Q. 68) Neglecting the effect due to earthquake forces and tail
water pressure, the principal stress in a gravity dam is given by

3 Ny

v (%
P sec’ .&(Q
P tan<6 O

P, tan® $®.

where P, is vertical direct stress and 0 is angle of downstream
face of dam with the vertical.

OO w® P



Answer B

IF Pe 13 the v\Lemg,iy o—{) }‘&QM‘W’

"Om m dkP )

—MAM&J&Y &OLUY\SHmm IQ%M_@L_—

e

;. r&@secqs.—m M)t g ﬁ

)

\ |
- II Ou " X e In ’ l’)'.l NP4 7‘@1\/})6)

;)1: j,p_s:hcggm %tQLQ '
§ = PhSec ¢-—~ (P+Pe)%qm¢




Q. 69) The elementary profile ofidam IS

A. Arectangle \QQ
B. A trapezoidal (5,@

C. An equilateral triang@

D. Aright angled triangle



AnswerD

The elementary profile of

a dam, subjected only to the
external water pressure on
the upstream side, will be
right angled triangle, having
zero width at the water level
and a base width (B) at
bottom, i.e.. the point where
the maximum hydrostatic
water pressure acts.

o
&

Pressure

Elementary Profile of a Gravity Dam

Elementary Profile

I—-ws—-l
B/6, e

\'loc
l'-—l-—l
f— B2 —e}e— 12—

(WhereCisa
Constant)

e AT .
CwH

U= Uplift Pressure



Q. 70) In the empty condition of reservoir and with the
elementary profile of a dam, the vertical stress at heel and toe

respectively are given by QL"
QO

A. 0and W/2B .&(Q

B. W/2B and 0 N

C. 2W/B and 0 N\

D. 0and 2W/B

Where B is base width and W is self weight of unit length of dam



Answer C

Reservoir empty condition. 'Wl@athc reservoir is empty, the
only force acting on the ele@éﬁﬁry profile will be its weight,
acting through the first ggf’ point M;. Hence the maximum

compressive stress at the heel will be .-.-.%,- (141)= %?-,, and the cor-

responding normal stress at the toe will be=-5 (1-1)=zer0.



Q. 71) Neglecting uplift pressure, the base width of an
elementary profile of a gravity dam shall be taken as

Ny

A. H/NG o
B. H/UG &
C. Lesser of H/VG and H/u x©

D.

Greater of H/VG and

Where H is depth of water, G is specific gravity of materialand p
is coefficient of friction.



Answer D

Bare widb of elememtaxy

T - S e X SRt Tl Sl S i, Ty
—— I T TR

pro’Hle is Y be found umder
two cxitexion

@® Stver» cyitexion @ Stability oy sliding cvitewion
® weight of the dam (W) = £ BHPW

Whexe , P = Unit weight dam mateyial
‘1 W = Unit weight of walkey
(1:" — _1;, 2 H [>) bab
@ W e(b' suye (P) L wh @7%m\—he e

@@[ﬂm\ﬂe ) = _i;_L C.WwW.B.H
@ Whewe, ¢ = uplift prosuse 'rn\en\);\‘\y ProwuTe

1,}\/\' e Hhaent
. é’b’
X\

v

> Considexing the fewce Hriavgle

@ Styenm
W-UN_ H/3 S (_ZLaHew—_l,zc.m.s.H) _H
P b3 _% e b

_ K _
B =7y IF U=0 (=7 |

® Stubilily or S\'ugh'na cvilerion = fox Mo diding to ocour , M‘oxizaﬁu\
foxces cauning slidimg Showld be balanced by Jdhe frictiondl forcer

P= ulw=0)

oppe3img the same.

; o0 _ H UO=o :_H_
4 whE= 1 (%_BH(’UJ—%_CBU;H) B u(P-O)

The widH pb'ovfc)ecl fox the ele'menfmg. p)’OFI’/; should be (7}{&0)&1 ot
wid P> “given by above twse Ty ke¥iom-

tHhe



Q. 72) The maximum possible height of a safe dam having an
elementary profile is

A f/wV(G+1) NS
B. /W VG &
C. f/w (G+1) ,\q}

D. f/wV(G-1) $’b~

Where f = allowable stress of dam material
G = specific gravity of dam material
W = unit weight of water



Answer C |

The pyincipal shew aF the Joe is given by
s = WH C(LC-I' 1)

The maximum value B prindipal 8trem ahould
not 2xceed the dlbowable shrew (£) $oy HFhe modevial,

fox finding the Aiwiting Aaight H, 1> wual Mok
1o tonSider the uplitt. |

‘H - WJ((’—-I“)J




Q. 73) The focus of base parabola for a dam having a
horizontal drainage filter is at a distance of

A. B/2 from toe (§J¢
B. (B-b) from toe Q}(Q

C. b from toe (5&
D. b/2 from toe $

Where B is base width of dam and b is width of horizontal
drainage filter.



Answer C




Q. 74) By providing a top width for roadway and freeboard
in the elementary profile of a gravity dam, the resultant
force for full reservoir conditiomwill

S
A. Shift towards the heel @,
B. Shift towards the to
C
D

. Not shift at all
. None of the above



Practical profile of a Gravity Dam

1)Free board

9_,.{:

N\l —

! (1\@’ s ]

2) Top Width | \Qté, 2 ! \
(b‘ o _;/I \

! :
Extra masonry «’T' |
added on u/s } !
] !
|

— 1 0P Wwidth provided
for roadway




Answer A

Elementary profile of a given dam is only theoretical profile. Certain
changes have to be made in this profile iqlgrder to cater practical needs.
These needs are: (b's

(i) Providing a top width for roadwa @nstruction.

(ii) Providing a free board over t%'@ﬁater surface.

These additions of two provist®ns will cause the resultant force to shift
towards heel.

In order to avoid tension, some masonry or concrete will have to be
added on upstream side.



Q. 75) For wave action in dams, the maximum height of
freeboard is generally taken to be equal to

Q&
A. 0.5h, (&
B. 0.75h,, )
C. 1.25h,, $®
D. 1.50n,,

Where h,, is height of wave.



AnswerD

Q&
Freeboard is the margin provig}f}%%tween the top of dam and

HFL in the reservoir to preventdne splashing of the waves over
the non-overflow section@rb'

The freeboard usually provided is 1.50h,, and not less than 0.9m
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&
Q. 76) As compared to gravity d%svép\;\(\earthen dams
A. Are costlier \\QO)

B. Are less susceptible to fafture

C. Require sound rock @g\ndations
D. Require less skill\e@/% our

.Q\
@,



AnswerD

Gravity dams:
t is made up of masonry or solid concr

tis cheaper N
Require less skilled [abour

&0
R

t can be constructed to any height Q
L ess maintenance \Q(\
Require skilled labour <
~Q
&
Earthen dams: O
t is made up of soil and Qel

t can be constructed@noderate height



&
>

X
Q. 77) The most suitable material T e central
impervious core of a zoned emb@ﬁ%ment type dam is

O
A. Clay Q}\Q
B. Coarse sand .Q@
: N\
C. Silty clay QO)

D. Clay mixed withx{i#€ sand
K\
CJ\



Answer D N4
\Q’b‘

1. Homogenous embankment type:- ‘Q
-Homogenous type earth dam is composed ofqﬁgle kind of material.

2. Non- Homogeneous(Zoned)embankme(&‘%e -

-Dam made up of more than one mate

-The outer shells are made of pervio &f'reely drainage material. The shells give
stability to the central impervious:fillXclay and fine sand), and at the same time
distribute the load over a Iarge in the foundation.

3. Diaphragmtype emb ent -
The bulk of the emba nt is constructed of previous material and a thin

diaphragm of impermeable material is provided to check the seepage.



. \O
_ @

/_%\A P
4+ Diaph¥agm % -
: Diaphvagm type e& kment

. Q Top ldwb"f

Wafb% Q’&\ d yaimage
N Q) Filfe

a) Puyely Homo(yeneoWo@n @ rodified Homogeneows dam

. 03671»20(/\,3 dam
% - filter

o TmPev Viouy) N %

D

N

! Zoned Embomlxmend



(%
&
Q. 78) Seepage through embankm@‘@? in an earthen dam
is controlled by Q(b'

O
. Drainage filters Q}\
Reliet wells .\QQ
Drain trenches QO)
. Provision of dom\é@tream berms

C}A

o0 w>




Answer C




(o
&
Q. 79) Seepage through foundation@c)an earthen dam is
controlled by providing Q(b'

RS
A. Rock toe Q}\Q
B. Horizontal blanket .\Q@
C. Impervious cut of QQ
D. Chimney drain A

C}A




Answer C

Phreatic line

__________ Fine sand
"""""""" % Coarse sand

Homogenous

embankment
T fill cm

- e e - -
" mm Gt mm emn W W~
- W e e e

R — w— ——

— ——— -

A TRFOELAN A
LARA L A AT e A3 "1}
I B 008 S0 O

Coarser

Horizontal
blanket drain
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Q. 80) The flow of water after spillii’qgf%ver the weir crest in
chute spillway and side channel@(ﬂ]way respectively are

O
A. At right angle and parall@&t\o weir crest
B. Parallel and at right a to weir crest

C. Parallel to weir cr§§t\% both

D. At right angle‘tg\\ ir crest in both
Q\



Answer A

-A spillway is a hydraulic structure built at a dam site fepsiverting the surplus
water from a reservoir after it has been filled to its %@imum capacity.

N\

- . . N\ o
-The weiris a solid obstruction put across th@@ér to raise its water level and
divert the water into the canal. Q)
.\Q

-Chute or through spillway:- N
Which passes the surplus dischar q,ough a steep slopes open channel.
Its crest is kept normal to its center line.

This type of spillway is provi earth or rockfill dam

-Side channel spillway:- Q§

In which the flow, aft€rpassing over a weir crest, is carried away by a channel
running essentially parallel to the crest.

This type of spillway is suitable for earth or rock fill dam.



®\®
Q. 81) The discharge passing over an@ee spillway is given

by N
A. CLH3/2 QQ’”
B. CHL3/? .(\0)

N\
C. CLH52 S
D. CLHY? §\Q®

Where, Lis effecti)&e%é\ngth of spillway crest and H is the
total head overé&é\spillway crest including velocity head



Answer A 0
\Q’O
The discharge over an ogee shaped spillway.iségiven by

Q = CLH3/2 ,5\.
where

Q = discharge
C = a variable coefficient of discha@&/hmh influenced by several factors
such as

1. Depth of approach

2. Relation of actual cres&/@%e to the ideal nappe shape
3. Upstream face slop

4. Upstream apron@erence and

5. Downstream subwaergence

Its value varies from 2.1to 2.5
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&
Q. 82) Coefficient of discharge of ar@)(%ee spillway

fox
Q
A. Depends on depth of apprQ@h and upstream slope
B. Depends on downstrear@a})ron interference and

downstream submergen\Qg’
C. Remains constant (\Q

D. Both A and B .\Q/
.4\
@,



Answer D
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Q. 83) Which of the following spillv@% s least suitable for
an earthen dam? Q(b'
O
A. Ogee spillway Q}\

B. Chute spillway .\QQ
C. Side channel spillwq@
D. Shaft spillway %Q/

C}A



Answer A

A spillway is a hydraulic structure built at
a dam site for diverting the surplus water
from a reservoir after it has been filled to
Its maximum capacity. Q
A. Ogee spillways are most commor]lbq
used in case of gravity dams Q

B. Chute spillway is a type of spil@%V in
which surplus water from up m is
disposed to the downstr o rough a
steeply sloped open cbigzel.

The slope of chute spiliway is designed in
such a way that th w should be
always in super critical condition.




C. Side channel spillway is similar to chute
spillway but the only difference is the crest
of side channel spillway is located on one of
its sides whereas crest of chute spillway is ¢
located between the side walls. Qféo\'

D. A Shaft spillway is consists of a ve Q@
shaft followed by a horizontal co kt The
surplus water enters into the vg@rcal shaft
and then to the horizontal c@) t and
finally reaches the down@m of the
channel.

Shaft spillway is recgé ended when there
IS no space to provide for other types of
spillways
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&
Q. 84) In case of non-availability of@%ee due to
topography, the most suitable sp@@'/ay IS
O
A. Straight drop spillway @Q}\Q
B. Shaft spil.lway -

C. Chute spillway Q/(\Q

D. Ogee sp|IIvvay’ §§
CJ\



Answer B

Straight Drop Spillway:-
A Straight drop spillway
consists of low height weir wall =5
having its downstream face —
roughly or perfectly vertical. Loy
When the water level in the
reservoir rises above the .
normal pool level, the surpILQ\ >
water falls freely fromt o
crest of the weir and hgnce it
is known as Straight=dtop
spillway or free overfall
spillway

ate.
N 4
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Q. 85) In a chute spillway, the ﬂo&l& usually
A. Uniform \\(\0)
B. Subcritical o
C. Critical &
D. Super critical \Q}\



\(z}
Answer D \(\
Q"b
The slope of chute spillway is de)g?ged in such a way that the
flow should be always in superq)g al condition.

When the actual depth |s¢§?s than critical depth it is classified as
supercritical. Supercr ITlow has a Froude number greater

than one. \
D

O




&
>

>\
Q. 86) For the upstream face of an -@?then dam, the most
adverse condition for stability on@'pe IS

O
A. Sudden drawdown Q}\
B. Steady seepage .\QQ
C. During constructi Q\Q

D. Sloughing of sl
&



Answer A

Upstream slope slide during sudden drawdown:- N
For the upstream Slope the critical condition is\Q&n the reservoir is

suddenly emptied without allowing anyg&%ble change in the water

level within the saturated soil mass. The is known as sudden

drawdown. With complete drawdown hydrostatic force acting along
the upstream slope at the time of f ervoir is removed without the

hydrostatic pressure on the slope Qj\counteract it.

<

. Q
Inttial v@vel

Hydro—static p.w.p. for Excess p.w.p. due to
drawdown water level rapid drawdown
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Q. 87) If there are two canals takin@?f from each flank of
a river, then there will be <
O

A. One divide wall and one@‘ﬁdersluice
B. One divide wall and twe“undersluices

C. Two divide walls zjé(@@ne undersluice
D. Two divide wa % d two undersluices
2

O




Answer D ‘(\@
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Q. 88) Generally the weird is aligne,z;l;g% right angles to the
direction of the main river curr&QcQBecause
A. It ensures less length of (\vveir
B. It gives better dischargNg capacity
C. It is economical (\Q
D. All of the above§@

C}A




‘Q®\®

As far as possible, the weir should be a@@ed at right angle to the
direction of the main river current. Q‘b“
1. This ensures lesser length of the\weir,
2. Better discharging capacity a@
3. Lesser cost. @QJ

N
Sometimes, the weir (B’e aligned at an oblique angle to the
direction of the rivepeutrent.
In such a case, thewwreir will be of greater length, will have less
discharging power and will be costlier.

AnswerD
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&
Q. 89) The main function of a di\édé*\%vall is to

A. Control the silt entry in th‘@@oa)nal
B. Prevent river floods frogfentering the canal
C. Separate the unders&%es from weir proper

D. Provide smooth f@ at sufficiently low velocity

\
OA\
CJ




Answer C
A, B are correct for canal head regulator and Dli@’ rect for fish ladder.
&

The divide wall is a masonry or concrete walleonstructed at right angle to
the axis of the weir. Q

O

It separates the ‘under-sluices’ Witk\ﬁver crest level from the ‘weir

proper” with higher crest level. @,

O
Weir Proper: It is a barrier, ructed across the river. It aims to raise the
water level in order to fe&d'the canal.

R\
AN | |
Under-sluices: The G_ader sluices are the openings provided at the base of
the weir. They are located on the same side as the off-taking canal.



~— ,5&6
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Q. 90) A divide wall is provided o>

<

A. At right angle to the axis Q@%ir

B. Parallel to the axis of welf’'and upstream of it
C. Parallel to the axis o&@eir and downsream of it
D. At an inclination @Qhe axis of weir

N\
N

O



Answer A
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Q. 91) As compared to crest of t%wgg;%\al portion of the

weir, the crest of the undersluic tion of the weir is

kept at ,(\Q
Q

A. Lower level o

B. Higher level Q

C. Same level Q/{\
D. Any of the abo \&s dependlng on the design

O



@\ﬁ
Answer A (;Q
N

Weir Proper: It is a barrier constructed aQoss the river. It aims to raise the
water level in order to feed the canab@

Q
Under-sluices: The under sluicei e the openings provided at the base of

the weir. They are located on«the same side as the off-taking canal.

N\

The divide wall separatgs%ﬁe ‘under-sluices’ with lower crest level from
the ‘weir proper’ Wt't)@gher crest level.
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Q. 92) Silt excluders are constructegton the

A. River bed upstream of he@&\o'égulator
B. River bed downstream ofhead regulator
C. Canal bed upstream@ﬁ\ead regulator

D. Canal bed downs{(&m of head regulator

NS
.\Q\

O



Answer A

\0
Head regulator:- is a structure constructed at t%‘@ead of a canal.
Function:- 1. To make the regulation of supglfNn the canal easy.

2. To control the silt entry into the canaIQ‘b
3. To shut out river floods.
00)

There are two types of special wo@% constructed to control the silt
entering into the canal i

1. Silt Excluder:-Is a device b ﬁ;ch silt is excluded from water entering
the canal. It is construct the river bed upstream of head regulator.

2. Silt Extractor or sil’g‘&t or:-Is a device by which the silt after it has
entered the canal ig=éxtracted. While a silt excluder is a preventive
measure, the silt eg#actor IS @ curative measure and is constructed in the
canal bed downstream of head regulator.



\0
Q. 93) If h is the ordinate of hydraulic%@dient line above
the top of the floor and G is specifi¢@gravity of floor

material, then the thickness of ﬂQ@r’ IS given by the

formula ,\(\%
S

A. h/(G+1) .\Q@

B. (h-1)/(G-1) O

C. h/(G-1) .\‘</

D. (h-1)/G C}A



@’0
S
N
Answer C Q‘Z}

O

If histhe ordinate of hydraul ’\Sdient line above the top of the
floor and G is specific grav@j}%@ floor material, then the thickness

of floor is given by the fogmula h/(G-1).
Q/Q

D

@
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Q. 94) According to Khosla’s theor%}“ﬂ?e exit gradient in the
absence of downstream cutoff is?

O
A0 B\
B. Unity .\QQ’
C. Infinity QO)
D. Very large .\Q/



Answer C (%

. \(\0)
According to Khosla's theory, @ exit gradientin the absence of a
downstream cutoff is infini{Qg/

O
N
&
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Q. 95) The minimum size of a stona@ will remain at rest

in a channel of longitudinal sIopa@r d hydraulic mean
O

depth R is given by

O
A. 4RS %
B. 11RS é}Q
C. 7RS Q,Q
D. 15RS D
N



Answer B
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Q. 96) The ratio of average values G&%ear stress produced
on the bed and banks of a chamQTaEIue to flowing water is

O
A. Less than 1 Q}\
B. Equal to 1 .QQ

C. Greater than 1 (\Q\

D. Equal to zero .\Q/
R\
CJ\



Answer C

>
Q0
Average shear stress on bed of a channel, T@S
Average shear stress on bank of a channgl/@Z = 0.75yRs

This ratio is, t1/1t2 = yRS/0.75yRS = 91
&

<&
where, Tis the fluid shear str,

v is the specific graﬁ@of water

R is the hydrauli ius (approximately mean depth)
s is the slope&N; e channel

C\



\’0

Q. 97) If the critical shear stress of Qg}%nnel IS Tc, then the

average value of shear stress re% d to move the grain
on the bank is

A.0.5 Q}
.0.51C Q
B. 0.75tc 5\0

C. TC Q,Q

D. 1.33tC .\@



‘(\(b‘\(b

e
>

<

Average value of shear stress re@%d to move the grain on the
bank is = 0.751c o

~Q
5 - |
Critical shear stress is sa@as shear stress required to move a
grain on bed. ,\Q/
.4\

Answer B
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Q. 98) A water shed canal >

A. Irrigates only on one side; (\0)

B. Is most suitable in hilly @j?éas

C. Avoids the cross draifege works

D. Is generally ahgng@%arallel to the contours of the area

N



Answer C

Clasification of canal based on its alignment ,&(b'
1. Contour canal:- O

s aligned nearly parallel to the contours. ®9

t can irrigate only one side. Q"b

s most suitable in hilly areas.

When it crosses a valley line, extra ¢ %n cross drainage works is
required. Q}

2. Ridge canal or watershed canaf:

It can irrigate on both sides Q)\

No drainage can intersec@%atershed and hence avoid cross drainage
work. Q§

3.Sideslope canal:~\
s aligned roughly agjright angles to the contours of the country.

Cross drainage works are required.
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\({b*
Q. 99) A canal which is aligned at rix@?angles to the
contour is called Q(b'
O
A. Contour canal Q}\

B. Watershed canal Q@
N\
C. Branch canal QQ

D. Side slope canaI\Q/
R\
@



Answer D
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Q. 100) Garret’s diagrams are baQ@ﬁ'on
O
Kennedy’s theory O
2

. Lacey’s theory Q

. Khosla’s theory é}(\

D. Bligh’s theory Q/Q
D

@

O >
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2N

Since two or three trials are required in designing the canal by Kennedy’s
theory, the numerical work and hence thé€ solution takes a very long time.

Answer A

*

Garret simplified the numerical w v providing diagrams with the help
of which design can be done m& quickly.
N

Garret’s diagrams have b&e@rawn for a semi-circular channel.

N\
In these diagram, t PHed slope of the canal is indicated on the vertical
axis while the discherge is plotted on the horizontal axis.



(4

&
6

Q. 101) Garret’s diagrams have ka@ﬂ drawn for

A. A semi-circular channel (\%

B. A trapezoidal channel vqﬁr\ side slope ¥2H:1V
C. A trapezoida channgﬁlth side slope 1H: %V
D. Semi-elliptical ch@%el

N




Answer B




102. Lacey's regnme scour depth is g@;?by

a) 1.35(?]”3 ' ’\&Qé\

e QT
b) 135{ .{\q

| /3 |
ey 1 3@ |
AN 13 -9-) o
Q{Q (f |
where q is discharge per umt width and f
is silt factor. < <



Answer C Q>

Lacey’s equations

Ve
S

1. Silt factor, t=1.76 Vm,
Where m_is mean particle diamete‘r&let inmm

Q
2. Perimeter Discharge relation, < 4.75vVQ

o
3. Velocity Discharge rela%igx = (Qf¥140)V/6
4. Regime slope equ i S =153/3340QV/¢

O

5. Regime scour depth relation, R = 1.35 (g%f)/3



&
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Q. 103) According to Lacey’s theor%'ﬁ@e silt supporting
eddies are generated from Q
O

A. Bottom of channel only g
B. Sides of channel only\Q@

C. Bottom as well asg&s of channel

D. None of the ab%v

X



Answer C Q(b'

. \(\0)

According to Lacey’s theory, t@silt supporting eddies are
generated from perimeter\ hannel.

&®
D

@




104. According to Lacey, the bed sloKea'\s given
@

by
cara DS
& 3340Q'/? ré.\\(\
f2/3 QQ
b
) 331007 &\(\
i f5/3 ®®
\¢) : :
33 4
§FQfln
d), .
\43340(35’3

where f is silt factor and Q is discharge ip
cumecs.



Answer C
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Q. 105) As per Lacey’s theory, the %Q@\?actor IS

Q
Directly proportional to av@@ge particle size

A.
B. Inversely proportional toéberage particle size
C. Directly proportional.@gquare root of average particle

Size (\Q
D. Not related to a\é%ge particle size
Q\

*

O




Answer C
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2
106. As per Lacey’s regime {@)ry, the flow
velocity is proportlona&&

N (sz)x/s Q’b’ |

O
) (sz)us@é\{\
oy <o



Answer B Q)

Lacey’s equations

Ve
S

1. Silt factor, t=1.76 Vm,
Where m_is mean particle diamete‘r&let inmm

Q
2. Perimeter Discharge relation, < 4.75vVQ

N
3. Flow Velocity Discharg&@ion, V = (Qf7140)Y6

4. Regime slope equ S =153/3340Q%/5

O

5. Regime scour depth relation, R = 1.35 (g%f)/3



(%
&
Q. 107) Wetted perimeter of a regi{@ec)channel for a

discharge of 64 cumec as per La@?’s theory will be

O
A. 19 m Q}\Q
B. 38 m 4
N\
C. 57 m QO)
D. 76 m .<</
Q



Answer B

As per Lacey’s theory, wetted perlg)gt

O
P =475V X\
Q @Q’

P =4.75 Q@)
p = 3&4@\%
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Q. 108) Which of the following Cana{(&uctures IS used to
remove surplus water from an |r5@1 on channel into a

natural drain

N
A. Canal fall %
B. Canlal outlet Q\Q

C. Canal escape Q/Q
D. Canal regulatoQ\

CJ\




Answer C

\0
A. Canalfall is a solid masonry structure which is cons@@éd on the canal if the
natural ground slope is steeper than the designed Qéganel bed slope.

N

B. Canaloutletor a module is a small structureQu t at the head of the water course
so as to connect it with a minor or a distribL@gy channel.

N\
C. Canal Escape It is the structure requifed to dispose of surplus or excess water
from canal from time to time. Thus anal escape serves as safety valve for

canal system. N
O

D. Canal Regulators Constr cgﬁ at the off taking point are called head regulators.
When it is constructed at{he head of main canal it is known as canal head regulator.
And when it is constr@ at the head of distributary, it is called distributary

head regulator.

To control the entry of silt into off taking or main canal.
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Q. 109) For a proportional outleb@r\?ﬂexibility IS
A. Zero &\(\0)
B. Between zeroand 1 o
C.1 6}0
D. Greater than 1 \Q}\

.4\
@,



Answer C Q)

‘0(0\
Flexibility (F) :- &
It is the ratio of rate of change of discharge of tlet to the rate of change of
discharge of the distributing channel. Q

= (dg/q) /(dQ/Q) '\\00’
Q

Where, g = discharge through theegflet
Q = discharge of the dis@buting channel

1. Proportional outlet:- thi rate of change of its discharge is equal to the rate of
change of the dischar Q&‘the distributing channel. F=1
2. Hyper-proportion tlet:-  (da/q)>(dQ/Q), F>1
3. Sub-proportional outlet:- (da/g) < (dQ/Q), F<1



AL
c\)((b"
Q. 110) The sensitivity of a rigidg&hle IS
A. Zero ’\\(\0)
B. Between zeroand 1 ¥
C.1 6}0
D. Infinity \Q}\
\4\



\0
N
&

Sensitivity (S):-it is defined as the ratio of t Krate of change of discharge

of an outlet to the rate of change in the of the distributing surface,
referred on the normal depth of thei\l@mel.

Answer A

N
S=(da/q)/ (dG/D) é@z&nsitivity of a rigid module is zero)
N

Where, g = discharge thro@he outlet

dg = change in t@scharge of the outlet
G = gauge readin

D = depth ﬁ)\/\/ater in the distributing channel
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Q. 111) Which of the following isQaixgxible outlet

A. Submerged pipe outlet \\QO)
B. Kennedy's gauge outlet@@
C. Gibb’s outlet &

D. None of the abO\.cg/Q

N\

N

O



Answer B @.\Q"

A canal outletor a module is a small structure built a%@ head of the water course
so as to connect it with a minor or a distributary c@nel.

Types of outlets fox
1. Non-modulur outlet:-in which the dischg& depends upon the difference in

level between the water levels in the dis ting channel and the water course.
Exmp: submerged pipe outlet, maso uice and orifices, and wooden shoots.
2. Semi-module or flexible outlet:- | ich the discharge is affected by the
fluctuationsin the water level o ® distributing channel while the fluctuations
in the water levels of the fie nel do not have any effect on its discharge.
Exmp: pipe outlet, Kenne{ auge outlet, crump’s open flume outlet and pipe-
cum-open flume outlet, W\

3. Rigid module:- in whiph maintain constant discharge, within limits, irrespective
of the fluctuationsin the water levels in the distributing channel and field
channel. Exmp: Gibb’s rigid module
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Q. 112) A straight glacis type fall w@%a baffle platform
and baffle wall is called Q(b'
O

A. Vertical dropfall Q}\Q
B. Glacis fall 4

N\
C. Montague type fz%l/Qo)
D. Inglis fall A

C}A



Answer D Q>

(%

Canalfallis a solid masonry structure which is\&onstructed on the canal if

the natural ground slope is steeper thanéhé, esigned channel bed slope.
e fa

If the difference in slope is smaller, a sin Il can be constructed. If it is
of higher then falls are constructed,a@ular suitable intervals.

Q}\
The important types of falls is @,
1. Ogee falls 2. Rgﬁ
3. Stepped falls 4 T zoidal notch falls
5. Well type falls .*Q%fmple vertical drop falls

/. Straight glacis fa%i’\Q\S. Montague type falls
9. Inglis falls or bafNe’falls



1. Simple Vertical Drop Falls (Sarda Typefall) - _\(b“
Consists, single vertical drop which allows the . B
upstream water to fall with sudden impact on w \ }3
downstream. The downstream acts like cushion ’\\,Q\/ertica'_l>1
for the upstream water and dissipate extra (b" dfOP Wa“

energy. This type of fall is tried in Sarda Can
(India) and therefore, it is also called Sar

Concrete floor

Fig: Vertical Drop Fall

2. Straight Glacis Canal Falls

This is the modern type of constr, %n in which fest.  _ siaiani
a raised crest is constructed c@@the canal and iy
a gentle straight inclined S r%m is provided from

raised crest to the downstheam. The water
coming from upstreant crosses the raised crest
and falls on inclined sufface with sufficient energy
dissipation. Fig: Glacis Fall

Concrete bed
pitching

Curtain
wall



3. Montague Type Canal Falls

Montage fall is similar to straight glacis fall but in
this case the glacis is not straight. It is prowded
in parabolic shape to introduce the vertical Q e
component of velocity which improves the q stching
energy dissipation to more extent.

Curtain
wall

Concrete bed

Fig: Montague Type Fall

4. Inglis or Baffle Canal Falls Straight
In this case, straight glacis faII ded as = S;‘,’.f,’:.}‘_f"
baffle platform with baffle w is suitable

Buffle

for any discharge. The ba1c I IS constructed

near the toe of the stral IaC|s at required b
distance in designed The main purpose Concrete bed

of the baffle wall is to tfeate hydraulic jump S pimﬁg

from straight glacis to baffle platform. Fig: Inglis Type Fall
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Q. 113) Which of the following type‘@%f falls use parabolic
glacis for energy dissipation Q(b'

O
A. Vertical dropfall Q}\
B. Glacis fall 4
N\
C. Montague type fz%l/Qo)
D. Inglis fall A

C)\A



Answer C
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Q. 114) In a Sarda type fall, rectanw crest is used for
discharge upto Q
O
A. 6 cumecs Q}\
B. 10 cumecs .QQ’
N\

C. 14 cumecs QQ
D. 20 cumecs .\Q/

Q\

N\



o
Answer C Q
O

The rectangular crest is used forqd}@}}warge up to 14 cumecs

The Trepezoidal crest is us&@?discharge over 14 cumecs
D



\0
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Q. 115) Which of the following car%@egused as a meter fall
Q

A. Vertical drop fall , QQ
B. Flumed glacis fall QO

C. Unflumed glacis fall \Q@
D. All of the above )
<&
N

N
QO



Answer A




(%
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Q. 116) Vertical drop fall is satisf \?y for a height upto
A. 0.5m ‘\\ﬁ\o’
B. 1.5 m o
C. 3.5m &
D. 5.0m 2

Q



Answer B

*
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Q. 117) Which of the following can@utlets maintains a
constant discharge Q(b'
O

A. Non modular outlet Q}\
B. Flexible outlet .Q@

. N\
C. Rigid outlet QQ
D. None of the ab \g/

*

CJ\



Answer C

&
>

Outlet:- is a small structure which admits waterfro@%e distributing channel to a
water course or field channel. {9

Types of outlets Lox

1. Non-modulur outlet:-in which the disch depends upon the difference in
level between the water levels in the di.s(éting channel and the water course.
Exmp: submerged pipe outlet, maso uice and orifices, and wooden shoots.
2. Semi-module or flexible outlet:- | ich the discharge is affected by the
fluctuationsin the water level o distributing channel while the fluctuations
in the water levels of the fie nel do not have any effect on its discharge.
Exmp: pipe outlet, Kenng&&gauge outlet, crump’s open flume outlet and pipe-
cum-open flume outle,tQ\

3. Rigidmodule:-in v@h maintain constant discharge, within limits, irrespective
of the fluctuationsin the water levels in the distributing channel and field
channel. Exmp: Gibb’s rigid module



@\ﬁ
Q. 118) The ratio of the of change Q&% discharge of an

outlet to the rate of change of t%@fscharge of distributing
channel is called

N
A. Proportionality @Q’
B. Flexibility Q\Q
C. Setting \Q}\

D. Sensitivity . N
@



(4
‘Q\a
&

Answer B Q(&&

Setting:-is the ratio of the dept,b@%he crest level of the module
below the full supply of the %@ributing channel to the full supply
depth of the distributing cRahnel.

Se{(r/ =H/D

A\
N

O
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Q. 119) The drainage water mtercﬁ}qﬁg the canal can be
disposed of by passing the canal@ ow the drainage is

A. Agueduct and syphon ac@%duct

B. Aqueduct and super {{@g{;age
C. Super passage an&/@al syphon
D. Level crossing \

CJ\



Answer C

A cross drainage work is a structure carrying the dischargg@'a natural stream
across a canal intercepting the stream. %Q

Types of cross-drainage works \Q

A.CD work carrying canal overthe drainage:-

1. Agueduct:- The HFL (high flood level) of dra@@r'nuch below the bottom of the
canal, and water flows freely under grawty

2. Syphon aqueduct:- The HFL of the dra uch higher above the canal bed, and
the water runs under syphomc action l@ ugh the aqueduct barrels.

(9)PLAN OF CROSSING . (B)AQUEDUCT {c) SYPHON AQUE BUCT



B. CD work carrying drainage over the canal
ying g \(o.

1. Super-passage:- is similar to an agueduct except th \Qﬂ this case the drain is over
the canal. The FSL (full supply level) of the canal is r than the underside of the

trough carrying drainage water. Thus, the can% r runs under gravity.

trough, so that canal is runs under syph YNE action under the throug.

2. Canalsyphon:-The FSL of the canal is %@bove the bed level of the drainage
<&

(a) CROSSING (b} SUPERPA SSAGE ~ {c) SYPHON



\0

(%
Q. 120) If the RUs of canal bed IeveLC'(%% high flood level of

discharge are 212.0 m and 210.0@7@.\respectively, then cross
drainage work will be

N
A. Aqueduct %
B. Superpassage Q\Q
C. Syphon Q}\

D. Syphon aqued\
@



Answer A
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Q. 121) The agueduct or superpassige type of works are

generally used when Q,é,\.

A. High flood drainage disch@%oe’is small

B. High flood drainage disqﬁérges IS large and short lived
C. High flood drainage @g\charge is large and continuous
for a long time Q}\

D. None of the ahove

Q\




Answer A

A cross drainage work is a structure carrying the dischargg@'a natural stream
across a canal intercepting the stream. %Q

Types of cross-drainage works \Q

A.CD work carrying canal overthe drainage:-

1. Agueduct:- The HFL (high flood level) of dra@@r'nuch below the bottom of the
canal, and water flows freely under grawty

2. Syphon aqueduct:- The HFL of the dra uch higher above the canal bed, and
the water runs under syphomc action l@ ugh the aqueduct barrels.

(9)PLAN OF CROSSING . (B)AQUEDUCT {c) SYPHON AQUE BUCT



B. CD work carrying drainage over the canal

1. Super-passage:- is similar to an aqueduct excep t in this case the
drain is over the canal. The FSL (full supply lev the canal is lower
than the underside of the trough carrying draiyage water. Thus, the canal

water runs under gravity. \'
2. Canalsyphon:-The FSL of the canal is ch above the bed level of the

drainage trough, so that canal is runs(a@ﬁer syphonic action under the
Q
throug. Q

" {c) SYPHON

(a) CROSSING (b) SUPERPASSAGE



Q. 122) An aggrading river is Qrb.
A. Silting river &\QO)
B. Scouring river <

<&
C. Both silting and sco@g river

D. Neither silting n ouring river

0\
OA\
CJ



&,
Answer A ®’§\
Q

Agradingriver (silting river):- Ths{@%r builds up its bed by silting

or dropping its bed load. Q

4

Degrading river (Scourin G}/er):- Scouring is the removal of
sediment from its b%@

.Q\
N\

O



\®~
Q. 123) Tortuosity of a meandermg\&}} s the ratio of

A. Meander belt to meander |

B. Meander length to mean é? elt

C. Curved length along th@ﬁhannel to the direct axial
length of the river reachy

D. Direct axial Iengtk&& he river reach to curved length
along the chaan\

Q\




Answer C Q2

(%
Tortuosity of a meandering river is the é\of curved length
along the channel to the direct axial | h of the river reach.

<

Tortuosity of meandering river L@ays > 1

“0

Q
N,
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Q. 124) The meander pattern of&&is developed by

A. Average discharge \\00)
B. Dominant discharge _¢%
C. Maximum dischargeé}Q
D. Critical dischargeQ/Q
N
N\

O



Answer B

*
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&
Q. 125) The main cause of meande@?g S

Q’b
A. Presence of an excessive bg@klope in the river

B. Degradation
C. The extra turbulence. g&erated by the excess of river

sediment during flo%/@
D. None of the ab%

CJ\



(%
>
2N
Answer C Q
Q‘b
Meandering results from the Iog: [bank erosion and consequent
overloading and deposition of t(i\river of the heavier sediments
moving along the bed. ’ @Q’
According to Inglis, the préfgry cause of the meanderigis the

excess of total charge@' g floods when excess of turbulence a
developed. A§

O




\0
\(\’0

&
Q. 126) Tortuosity of a meanderia@&/er IS always

A. Equal to 1 \\(\0)
B. Lessthan 1 o
C. Greater than 1 Q\(\
D. Less than or eun}So 1
R
N\

O



Answer C




®\®
Q. 127) Select the correct statemer\%(g

A. A meander increases the nveﬁength but a cutoff
reduces the river length

3. A cutoff increases the r@%’r length but a meander
reduces the river Iengt@

C. Both meander ar@ T increase the river length
D. Both meande utoff decreases the river length




Answer A \0

\Q"b
During high floods, a cutoff may be de\@%ped by straightening
out the loop of the meander. After tQ&‘ormation of cutoff, the
river flows straight. ‘QQ)

Fig. 28 2. Formation of cutoff.
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Q. 128) River training for depth ié&ieved by

A. Groynes \\QO)
B. Construction of dykes ogpteavees
C. Both Aand B Q\Q

D. Groynes and ban@ing

NS
.\A\

O



AnswerD

\0

A. Groynes or spurs are the structures that are tructed transverse to
flow and extend from bank to the river cha .

: fox
B. (dCdH) levee, dike, dyke, embankm ?,floodbank or stopbank is an
elongated naturally occurring ridge- ificially constructed fill or wall,

which regulates water levels. It is @&Jally earthen and often parallel to
river flow. <

S
C. Bandalling is a locally 00 made structure used for the river
course stabilization by‘@ r bank erosion protection.

Using spursand Bagcfalling to contractthe river channel and, thus,
increase its depth.



\0

(%

Q. 129) Main purpose of mean wate{g\j?aining for rivers is
X\

Q‘b
A. Flood control

B. To provide sufficient dept@@water in navigable
channels, during low Wateqsg@eriods

C. To preserve the char@ in good shape by efficient
disposal ofsuspendQé\and bed load

D. All of the aboye™

Q\




Answer C s
&
&)

Types of river training works
YP 8 ®

1. High water training:-is also known as trair@g@ér discharge. The cross-section
of the river is so developed near the wor Q’be. Near weir, barrages or bridges)
that the maximum flood is passed ovef& iciently.
<&

2. Low water training:- is also knovqgés training for depth. This type of training is
adopted for navigation purpos ere a certain minimum depth of flow is
maintained by contracting@ idth of the river channel.

N
3. Mean watertrainiﬁ&\also known as the training for sediment. The river is
trained to correct th nfiguration of river bed for the efficient transport of
sediment load, without either silting or scouring.



(%
&
Q. 130) If D is the depth of scour b@‘@?\/ original bed, then
the width of launching apron is @@'erally taken as

O
A 12D B\
B. 1.5D 4
N
C. 2.0D O
D. 2.5D .{O
S



\0

Answer B 330@
N

fox
To protect the face of the guide bank a @e river bed level a thick stone
cover is laid on the bed. It is called a@%ton.

When the scour undermines the rivier bed the apron comes down
or launches to cover the faceg&@e scour. Hence it is called Launching

apron also. N\
O

width of [aunching apn@%generally taken as = 1.5 depth of scour below
original bed \Q

O




Q. 131) Study the following statements oy N
1) Levees are constructed parallel t @%r flow

ii) Spurs are constructed paralleé«&ﬂver flow
iii) levees are constructed transyérse to river flow

iv) Spurs are constructed tra.QS\ rse to river flow
The correct answer is

A. (i) and (ii) &
B. (i) and (iv) Q}\Q)
C. (i) and (iii) ..

D. (iii) and (iv) @)



(4

N
Answer B (;Q‘?"

Groynesor spurs are the structure t@@a re constructed
transverse to river flow and exten@jrom bank to the river
channel.

(deae) levee, dike, dyke, @Bankment floodbank or stopbank is
an elongated naturall rring ridge or artificially constructed

fill or wall, which reguldtes water levels. It is usually earthen and
often parallel to piver flow.



(o
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Q. 132) A repelling ground is a|l%®'

A. Pointing upstream \\00)
B. Pointing downstream %

C. Perpendicular to ban

D

. Parallel to bank (OQ
D
N\

O



Answer A
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Q. 133) A river training work is gen@cﬂy required when
the river is Q(b'
O
A. Aggrading type Q}\

Degrading type .Q@

B.
N
C. Meandering type QQ
D. Both Aand B '§§

CJ\
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&

River training' refers to the structural measure@&are taken to improve
a river and its banks. They are used to lower th€ river gradient in order to reduce

Answer C

the water velocity and protect the river b d banks from erosion.

Q
A. Agradingriver (silting river):-The riwe®/builds up its bed by silting or dropping its
bed load. \Q

O

B. Degrading river(Scouring@:-Scouring is the removal of sediment from its bed.
RN

C. Meandering rivers:a—é‘?&dering rivers erode sediment from the outer curve of
each meander bend deposit it on an inner curve further down stream.






(%
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&
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Q. 134) Length and width of me%?&r are proportional to
. Discharge \\00)
scharge)’ o

o0 w>

DI
Discharge)% O
D Nk

(
(
(Discharge) %Q/



Answer B
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Q. 135) Ariver bend in alluvial s&i«ﬁsg\characterized by

A. Scouring on concave side‘\\(\%
B. Silting on convex side o
C. Scouring on convex @?% and silting on cancave side

D. Scouring on conc@@side and silting on convex side

NS
.\Q\

O



Answer D
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Q. 136) Select the incorrect stateme&b

>
A. Intensive irrigation should bebg\/oided in areas
susceptible to water Iogging{\ﬁ\
B. Extensive irrigation shogj%l be adopted in areas
susceptible to water Io@g
C. Lift irrigation incr@es water logging
D. All of the above™

Q\



Answer C \\5\

Lift irrigation:- \(\%

Thisis a curativ @Sreasure. When the process of
waterlogging is starts, lift itigation should be introduced along
with the canal irrigati’%ﬂ\(/@en water is pumped out from top
aquifer it depresses, ater table and decrease water logging.
.Q\

N\

O



N
%Q’b
Q. 137) Aland is known as Wategé\ed

A. When the permanent wili&%point is reached
B. When gravity drainage Qgé ceased
C. Capillary fringe reac@?the root zone of plants

D. None of the abO\Q}\
D
N

O



Answer C

\0
—>The dryer the soil the more difficult it is for lant roots to extract.
The soil water content at the stage where t ant dies, is called

permanent wilting point. The soil still corgzﬂm some water, but it is too
difficult for the roots to suck it from th 1

. | S
—>Waterlogged soil:- The soil poreq}wthm the root zones of crops become
fully saturated, and thus air ciresdation is completely cut-off.
Water logging is caused by h@rise of sub-soil water level upto the
ground level, or someti pto the root zone of the crops.
The depth of water ta&% at which it tends to make the soil water-logged
and harmful to thegfoWwth of plant life depends upon the height of
capillary fringe, whith is the height to which water will rise due to
capillary action.



Q.

A.
B.
C.
D.

\0
\Q’b*

\\S\(O
138) Lining of irrigation chan%

ncreases the water Ioggi@ea

Decreases the water log€tng area
Does not change th%gsater logging area
None of the abovg/(\

R

N\

O



Answer B

&
>

Canalliningis the process of reducing seepage&&fﬁ irrigation water by adding

an impermeable layer to

Advantages of lining:-
1. Due to reduction in pe
area.

the sides and bed of anal.

<

rcolation and ¢ %age, decreases the water logging
<

2. Increase in velocity of flow. . &crease in stability of banks.

4. Prevention of erosion

. Increase in canal water power

6. Economical distribution Q/Q . Improvement in water quality

Disadvantages:- ‘\Q\

1. High initial cost CJ

\¢

2. Difficultyin shifting the position of outlets.
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&
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Q. 139) A runoff river plantis Qé\'

A. A low head scheme \\00)
i <

B. A medium head scheme;

C. A

D. N

nigh head schemeé}Q

one of the abO\tQ/Q
IR
N

O



Answer A

A water power development scheme is known as hydra&:gctrlc scheme Or hydel
scheme.

The hydel plants can be classified according to t unct|on
1. Runoff river plants:- Which utilize the r|ve aving no pondage at its

upstream. A wier or a barrage is construct}g cross the river, simply to raise the

water level slightly. Such a scheme is ess lly a low head (which uses head less

than 15 metres) scheme, and is adop the case of a perennial river.

<& - |
2. Storage plants:- Such a plant ha$.a storage reservoir at its upstream. A dam is
constructed across the river a ater is stored during the periods of excess

supply.

\
3. Pumped storage p A A pumped storage plant stores power in the form of

potential energy of water. The scheme is used to generate power only during the
peak hours.



\0
| | 0"
Depending upon the available head, thg(\@ael schemes may be

classified as under N
1. Low head scheme:- which uses h@ of less than about 15
metres. It is essentially a run oft Q@r scheme.

Q}\
2. Medium head scheme:-.\égs head between 15 to 60 metres.
Such a scheme is esse&t/ghf\ya storage scheme.
3. High head scher.r{g.\\uses a head of more than 60 metres.

O



o
&
Q. 140) The net speed under WhiCh{ﬂ‘?@ turbine reaches its
peak efficiency is called Q(b'

©
A. Design speed Q}\
B. Rated speea .Q@

C. Gross speec Q
D. Operating spee Q/

C}A




Answer A Q(b'

Hydraulic Efficiency:- Q}
It is the rati@\Qgthe power developed by the runner
of a turbine to the po&@pplied at the inlet of a turbine.

N
. \A\

O



Q. 141) A runoff river plant @’5\9

O)Q
A. Is a medium head schema\\Q

B. Generates power durin@%eak hours only
C. Is suitable only on a @%&ennial river

D. Has no pondage QSI

NS
.\Q\

O



Answer C




&
>

X0
Q. 142) The net head under which turbine reaches its
peak efficiency in synchronous sQé%'d s called

o
A. Design speed @Q}\\
B. Rated speed QO

C. Gross speec Q
D. Operating spee Q/

C}A




Answer A




Q. 143) The ratio of the average Io%@the installed
capacity of the plant whose reseé\@ apacity is zero will be

equal to

A. Load factor @
B. Plant factor 5\0
C. Utilisation factor <&/

D

. Both A and B 4%
CJ\



AnswerD

\0
1.Load factor:-is defined as the ratio of the av load over a certain
neriod to the peak load occurring during th e time.

f period chosen is one day, the load facw nown as the daily load
factor and similarly annual load factor.
2. Capacity factor or plant factor:- isoR tio of the average output of the
plant to the plant capacity. i.e. Q’}
Plant capacity factor = averag d output/installed capacity

= avera oad output/1.1 (peak load)
it we take the reserve ca@y as 10% of the peak load.
If the reserve capauty zéro, load factor on a particular day = capacity
factor for that day.
3. Utilization factor:=is the ratio of water actually utilized for power to
that available in the river.



(%
&
Q. 144) A hydroelectric scheme op@cﬁng under a head of
80 m will be classified as Q(b'

O
. Low head scheme Q}\
Medium head schem&z

High head schem (\0)

. None of the a’b&&
CJ\

o0 w>




\0
Answer C \Q’b‘
N\
N
Depending upon the available head, theQ\@el schemes may be classified

as under
1. Low head scheme:-which uses h less than about 15 metres. It is

essentially a run off river schem

2. Medium head scheme: ead between 15 to 60 metres. Such a
scheme is essentially a s ge scheme.

3. High head schen@\uses a head of more than 60 metres.



(%
&
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Q. 145) A hyetograph is a graphig@presentation of
O

Rainfall intensity and tlmg\

Rainfall depth and timeg®

. Discharge and time 0}0

D. Cumulative ramfe{gﬁnd time
\

X

O ® >




\0
Answer A \be

&
A. Hyetograph is a graphical representatloq§£\rainfall intensity and time.

B. Rainfall intensity is a measure of th ount of rain that falls over
time. It is expressed in depth units O8Y unit time, usually as mm per hour

(mm/h).

&
C. Hydrographiis a graph@&resentation of the rate of flow versus
time. N\
Q\

D. Mass Curve is plﬁ}of accumulated rainfall against time



Q. 146) Variability of rainfall is @.\(b
i) Largest in regions of high rainfall \Q\Q

i) largest in coastal areas \

iii) largest in regions of scanty r@%fall

\\
The correct answer is @Q’

A. Only (i) (\é}Q

B. (i) and (ii)
C. Only (iii) .@Q/
D. (i) and (i) O




Answer C @
(%
Regions of high rainfall: More than 200 cm ay 6\9(g\e annual rainfall.
Regions of scanty rainfall: Less than 50 cm %age annual rainfall.
—>Variability is high in the regions of sca@ ainfall.

D
Rainfall variability:- The degree to @&h\ch rainfall amounts vary across an
area or through time.
There are two types of ra|nf%§3r|ablllty, areal and temporal.
1. Areal variability:- The n of rainfall amounts at various locations
across a region for a sp’e\ t|me interval. (Time does not vary.)
Example: Annual ay, e precipitation.

2. Temporal variability:- The variation of rainfall amounts at a given
location across a time interval. (Area does not vary.)



&
>

X
Q. 147) In India, which is the follom@is adopted as a
standard recording raingauge Q(b'

O
A. Symon’s raingauge Q}\
B. Tipping bucket type .\Q@
C. Natural syphon ty g@)

D. Weighing auc’k§$ pe
@




Answer C

(%
o>
| ) $
Types of Raingauges: Q(b.
1. Non-Recording Type Raingauge . (\Q
a) Symon’s Raingauge Q}\

~Q
2. Recording Type RaingaugegQ
a) Weighing bucket typeQ/(\
b) Tipping bucket type.a,
c) Floating or natur&jﬁ%hon type raingauge



Q. 148) The maximum average depthg\r&QO one day
storm over an area of 100 km? is 1(& m. Depth area
duration (DAD) curves indicate t or the same area of

100 km? the maximum averageC pth of for 3 hours storm

will be O
S

<&
A. 100 mm é)\(\

B. More than 100
C. Less than 100@m
D. None of th&a\bove




\0
Answer C Depth-Area-Duration relationships \Q‘b'

“*The development of maximum depth-@tjuraﬁon relationship is known
as DAD analysis.

“+It is an important aspect of h@eteorological study.

0 g ange gl g gie=apaual-l_— g ik

O 10 10? 10 sx10°

Ares (km')
Typical DAD curves




\0
Q. 149) The maximum rainfall depth 300 mm in 24
hours has a return period of 100y . The probability of
24 hours rainfall equal to or grea@e@'than 300 mm
occurring at least once in 10,\\@5 IS given by

S
A. (0.99)" .\Q@
B. 1—(0.99)" O
C. (0.9)"°° NS
N\
D. 1—(0.9)"° O\A



Answer B

\’0

Pxobablhly Gt hdppermna Jhe e,\J& Cﬁ'hﬂh\'
One m ‘N Quccesdive %\'& = 1 C\

- (1- P)
Q)Q i - (1— _i_)h
Wheve Q

q = P“(obabi\‘l)rg @tm occuyantce oy \Cou\u*re
P = Pyobabili Dccuxamee
T = ’zrejr@ ¥iod
10
\ — S ]
N Lo (S

C) joo
= 1-0.99"°  Answex

\I \\
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Q0
Q. 150) The most suitable chemical{@‘(ﬂich can be applied
to the water surface for reducing&aporation IS

O
A. Methyl alcohol Q}\
B. Ethyl alcoho .Q@
N
C. Cetyl alconho (\0)
D. Butyl alcoho .\Q/




Answer C ®\®
>\
The important factors affecting the natuWoration such as

Temperature, Relative Humidity, Wind Veld0ity, Sunshine Hours, etc.
Cetyl and Stearyl Alcohols were seli@eod)to reduce the evaporation.

Different concentrations of Ceiqgénd Stearyl alcohols were used in
- N
different pans. Q)

The Cetyl alcohol indiv, aIIy gives the average reduction is 27% and the
Stearyl alcohol g|v % and Both Cetyl and Stearyl Alcohol combine
gives the average r uctlon s 30%.
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Q. 151) Interception losses are due to @.\

) Evaporation \(\é\
i) transportation >
iii) stream flow N
O
Q
The correct answer is @Q’
6}0
- Only (i) 2
1) and (ii) A

( .
(i) and (i) O
(i), (i) and (ii




Answer A Q(b'

. . N L
Interception loss is that part e precipitation that falls on
plants and doesn’t reach tJ{es round and returned to the
atmosphere by evapo@&, this is termed as interception loss.

\
OA\
CJ



\0
Q. 152) A 6 hours storm had 4 cm nggq@fall and the

resulting runoff was 2 cm. If @ indeXrémains at the same
value, the runoff due to 10 cm oQ@'mfaII in 12 hours in the

catchment is
| {\Q%
QQJ
A.4.5cm QO
N\
B.6.0cm (\Q
C./7.5cm .\Q/

.Q\
D.9.0cm Q\
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Q. 153) Which of the following methogs is used to
estimate flood discharge based ogh water marks left

over in the past?
O

Q

A.Slope-area method o

B. Area-velocity methog

C. Moving boat met

D. Ultra-sonic me@c)d
CJ\



Answer A Q(b'
O
. N .
Slope-area method is freque @used to estimate peak

discharges following a ﬂoe\ ent, observation of high-water
marks after the passa%e./é@ﬁ flood is important.

\
OA\
CJ



Q. 154) In the moving boat method of s@@ém flow

measurements, the following meas@ents are required
i) Velocity and direction of curre etre

ii) Speed of the boat

iii) Depths and time mterval@@%veen depth readings
The correct answer is @

A. (i) and (iii)

B. (i) and (iii) Q§Q/
C. N
D.

)
Only (ii) QO
(i), (ii) and (iii)



Answer A




Q. 155) To determine the discharge at a section in a stream
from its rating curve, the required data @é

are \Qfa
i) Slope of water surface at a secacg?
ii) Stage at the section

iii) Current metre readings a{\ﬁw section
The correct answer is @Q’




AL
\Q’O
Answer C \(\

Rating curve is a graph of dischar, é@/ersus stage for a given point
on a stream, usually at gaugm ctations, where the stream

discharge is measured acr i@ e stream channel with a flow

meter. 0{%
The rating curve is usual ed as discharge on x-axis versus stage

(surface elevation) on&@ S.

C\



®\®

Q. 156) The stage of river carrying q@warge of Q m3¥/sec
at a pointis 10 m and slope of w surface is 1/4000.

he discharge of a flood at theé) e point and same stage

of 10 m with a water su rfacé@‘ope of 1/1000 will be

<&
A. V2Q m3/sec Q\Q
B. 0.5Q m?¥sec Q}\

C. 2Q m3/sec .§§

D. 4Q m3/sec &)




N
for given stage éQg o JS

Answer C | % - 7P
N R T 171000
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Q. 157) The stream which does not@?ve any base flow
contribution is called Q(b'
00)
A. Perennial stream @

B. Intermittent stream .Q@
C. Ephimeral stream

D. None of the ab%g/
CJ\



Jox
Answer C ro.\
A\

&
Base flow:- is the delayed subsurface flow a§9<kallow depth (above GWT),
joining a nearby stream.

Ground water flow:-is the deep s ‘ﬁface flow of ground water (below
GWT), joining a nearby stream ring.

2

N
Perennial streams are dif @to intermittent streams; which normally
stop flowing for weestr onths each year.

They are also differ&r}&\o ephemeral streams that flow only for hours or
days after rainfall.
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Q. 158) The flow mass-curve is graphigal¥representation of
&
A. Cumulative discharge and timQ(b'
B. Discharge and percentage,@bability of flow being
Q
equalled or exceeded Q
C. Cumulative discharge&%lume and time in chronological
order O

'\
D. Discharge and&'@%in chronological order
O



Answer C




\0
. \Q(b'
Q. 159) If the demand line drawn fr. ridge in a flow
mass curve does not intersect thé@arve again, it indicates

that
\(\0)

A. Demand cannot be me@ﬁy inflow

B. Reservoir was not fu&& the beginning
C. Both (A) and (B Q/Q

D. None of the a

CJ\



°
N
oy
\%
Answer A .(\Q
\\
<&
The demand cannot be met b@‘gé inflow as the reservoir will not refill.
&
N

N
S

O
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Q. 160) The shape of recession Iiml@? hydrograph
depends upon Q(b'

O
A. Basin characteristics onl@\
B. Storm characteristicsg@’y
C. Both (A) and (B) , &
D. None of the a %vg/
Q

*

CJ\



Answer A

o
A hydrograph of a catchment produced by a stormj raphical representation
of discharge rate of a stream with respect to the@e from the start of storm. It

is an inverted U shaped diagram. Q‘b‘

Hydrograph generally contains the follov@hree parts.
1. Rising Limb Q)

2. Peak (or Crest) Segment
3. Falling (or Recession) Limb 0§Q

1. Rising Limb:-1t is the a &ehng curved portion of the hydrograph. The rising
limb rises slowly in the, %y stage of the flood but more rapidly toward the end

portion. The shape o@mg limb depends on duration and intensity distribution

of rainfall. This is because in early stages the losses is more and water reaches to
the stream faster.



2. Peak Segment (or Crest Segment) : Peak segme ‘t\‘@'shown by inverted
U in the hydrograph. This is the part which is t as matter of interest
by hydrologists. Peak of hydrograph occurs \»Q@w all parts of basins
contribute at the outlet simultaneously § maximum rate. Depending
upon the rainfall-basin characterst|cs th& peak may be sharp, flat or may
have several well defined peaks.

Q}\
3. Falling Limb (or Recession Li . Recession Limb represents the
withdrawal of water from thexstorage built up during the early phase of
hydrograph. It extends fr. Ne point of inflection at the end of the crest
to the beginning of theXxatural groundwater flow.
The shape of recessiot*limb depends upon basin characteristics only and
independent of the@fform.



\0
‘Q(b

Discharge in m3/s

A

%\Rainmll

Hyd;ﬁ% components
MA e flow recession
A?= ising limb

= crest segment

= falling limb
DN = base flow recession

Q) Points B and C = inflection points

Direct runoff

Time in hours




Q. 161) Instantaneous unit hydrograph @thdrograph of
1) Unit duration \(\(;Q

i) Unit rainfall excess >

iii) Infinitely small duration <

iv) Infinitely small rainfall exgéb?
The correct answeris _o%

O
N\

A. (i) and (ii) <<§\°’

B. (i) and (iv) ..

C. (i) and (iii) O

D. (iii) and (iv)



N
Q@

Answer C Q"bt(\

The instantaneous unit hydro h is defined as a unit
hydrograph produced by an géctlve rainfall of 1 mm and having

an infinitesimal reference@&*ahon in other words the duration
tends towards zero). Q/(\

\Q\

O



\0
Q. 162) For a catchment area of 120 km@,‘the equilibrium
discharge in m3¥hour of an S-curve ,@}ct’ained by the

summation of 6 hour unit hydrog@ph IS

O
A. 0.2 x 106 Q}\(\
B.0.6 x 10° .QQ
C.2.4 x 106 (\0}
D.72x105 &



‘Q@\(b
e
N
The Qquu Libyium ohsd@ p

Q
Answer A Q= — Xj&&& i 7 ioo /h 0.2X10 M/h

0)
Wheye ,\%/Q Avea of chH\mem‘}
Q\ D = dusakon
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&
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Q. 163) A unit hydrograph has o%e&'n\(\it of

A. Rainfall duration \\QQ
B. Rainfall excess %

C. Time base of direct régﬁx\off
D. Discharge \Q/Q

RN
Q

O



\0

Jox
Answer B >N\
g

The Unit Hydrograph of the catchment iQJl(ebfined as hydrograph of direct

runoff (DRH) results from 1cm depth ffective rainfall occurring

uniformly over the catchment at a3 Whiform rate during a specified period
of time (D-hr). @Q’

N
Thus we can have 6-Hr U&i/ drograph, 12-Hr Unit Hydrograph, etc.

6-Hr unit hydrograpch}&% have an effective rainfall intensity of 1/6 cm/hr.



\0
Q. 164) The peak of a 4 hour flood hy%p@graph is 240
m¥sec. If the rainfall excess is 80 mid*and base flow which

is constant is 40 m3¥/sec, then thQ&ak of 4 hours unit

d h will b
hydrograph will be Q}\(\Q
A. 20 m3¥/sec .\Q@
B. 25 m3/sec (\Q

C. 30 m3/sec %Q/
D. 35 m3/sec Q\A




\0
Answer B ‘Q(b'
Storm/flood hydrograph = Direct runoff + grduvid water runoff/Base flow
fox
Q
Peak ot c\maclr wunoff = ood H}cﬂl«oaﬁpk
@%abe How

\Q 240 - 40 = 2006 m/.bec

Poak of 4-h @% thoawpk (fiven yoinfall €xes = 80 mm)

L .Z.é.’.‘?. = 25 mY/Sec



\0
Q. 165) A 4-hour direct runoft hydro%q@h of catchment is
triangular in shape with a time base®f 100 hours and peak

flow of 50 m3/sec. The catchmenQ?Fea is 360 km?. The
neak flow of this catchment . for a 4-hour unit

hydrograph is @Q}\
O

A. 10 m3/sec QQ)

B. 20 m3/sec %Q/

C. 25 m3/sec Q\A

D. 50 m3¥/sec



Answer B

R fall excers = Y"‘W‘*\%&% % X 100X4ox60X 5o

\0
\({b

A0 3exdeeo X100

e
gD

&
>

O
Peak of 4‘@ Unit \*\JMQW,% =

O

K2

Y
: \4\ —

e ——

5™ 0¥ 2.5(m

A&ak of DRH
Roumfald ex ces)
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Q. 166) To estimate the magnitude of flood with a return
period of T years, Gumbel’s distribution mq@'od requires the
following data pertaining to annual ﬂo@@eries

i) Mean value Q‘b‘
ii) Standard deviation O

iii) Length of record O

iv) Coefficient of skew @QJ

The correct answer is O
O

A. (i) a ~
B. (i), (ii) and (m)c‘ﬁ\
C. (i), (ii) and (iv)

D. (i), (ii), (iii) and (iv)



Answer B

\0
Glumbel’s me thod @ (b"
0

I+ 1s one of the most wﬂdd%%zac) pwobabilHJ
distsibulion funclions for eme ~values i
\'\(\;clho\oa't-c. and e tevologf Shudies  For pyedic Fon
oF F]ooo\ pecak® ; e xim s fel , TNaxXg ymuvmm
Wi speed ol , o |
ﬂ(LwQ\hn«a :}-o h\'\S e QU O‘F: Qi*l%eme‘ ‘@\7€/rd’s,

- Hhe pwbabllity of Curamce of an event

equal 3o o% g v Hram av§mxoi§>
| £ %%}: 1 - o

Jd is a AOndess yasdable Yy =<(Cx—-a)
= X — 0.5 oo S5 ar

.\ e — o825 /g
,A\ 8 — 4.285 (Cx—"x)D 4+ O.STFF
S 5

Wheee, X = meam , &5 = Stermdawd dovialen
Equabion (D 18 tsanppored ax
Hp = —dn [=Jdn (14—p77]
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Q. 167) For an annual flood series a\@%nged in descending
order of magnitude, the return fQ@é magnitude listed at
position period m in a total dat@N is

Q
<
A. N/(m+1) .\Q@
B. m/(N+1) (\q
C. m/N §Q/
D. (N+1)/m Q\A



\0
(%
2N
The values of the annual maximum ﬂoﬁfrom a given catchment
area for large number of succes |v§ ears constitute a

Answer D

hydrological data series called t nual series.

The data are then arranged m@fecreasmg order of magnitude and
the probability (P) of each. t(@hg equal to or exceeded is

calculated by the plotti sition formula
(</ P=m/(N+1)
\
Where, N

m = Order numb@of event
N = Total number of events in the data



\0
\({b*

Q. 168) If the risk of a flood occurri@(?n the next 10 years
is accepted to 10%, then the retQ@'period for design

should be &\(\0)
<

A. 1+ (0.9)0-10 .\Q@

B. 1 —(0.9)0-10 )

C. 1/(1-0.9010) &

D. 1/(1 + 0.90-10):3



Answer C

®\®
Probability of an everd occ\g@ at leask once

in N suwewmive years ’u\' ok

oy
= 4 -glmfa
}ngz 1.\{\ —?)
< o

\ | 0-1 Yeccuyance
‘\A 1'%‘_ = 099 pexioq
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Q. 169) Partial duration series is@%stly used for
O
A. Rainfall analysis @Q}\Q

B. Flood analysis X
C. Both Aand B QQ\

D. None of the abc&g/
C}A



Answer A O

&
Because conditions of indepqﬁiency of events are easy to
establish in rainfall analysé%g\

@Q
0\
’\A\

O




Q. 170) If storage, inflow rate and outﬂ@g}a@ffate are
denoted by S, | and Q respectively, t@&the values of S in
Muskingham method of flood roatﬁxg IS given by the

expression
N

K(XI = XQ + Q) %
(X1 +XQ - Q) &
(X1 + XQ + 1) 8 O

KX(1 = XQ — QC)J\A\

Where K and X are coefficients.

OO wZr



Answer A

2
>

Muws k ingum method

NN A AN AN AT
> flood woukring 1S chearrmel ¥ ouXimg &od :

> T case of clharmels Xhe SYosage i5 A
‘Futha‘h of botwn T’hF\ow W' oudG\low . N

=S %\VQm oD
S = K[IXT"A\H-xY&" 1

Whexe, . ’ )
K = 5!‘0‘(0\3{ M me co M whickh hane 2ome dimemston

cf Hyme.

X = weq%hkq‘ae @‘r whickh Yies, bjw o and 0.9
JF X=0, @;ag—e is funcHon of oudflow only

such wecrexvoivs axse called Lineavr )
Y ECHIVOIV S,
xfo.%}'%wae ds> equally om

o fow & I Hlow

— tank and - depends On Ay pr of charmel
& ¢ fos PFrsriticdial RQC\-UY\atAcw cVarvmeel

4 for  oduxad  chavmnels
ThoX rnmean fo¥ A Naoduyal Chaymel MU?)R'\Y»BUYT\

Equakitn 1S \5: KEXT—\—(:{—X)Q:I\




Q. 171) Which of the following are Saint V\eg@@t"s equations for

unsteady open-channel flow? 2
i) Continuity equation ,§9
i) Momentum equation <
iii) Energy equation .(\Q
Q}\

The correct answer is .Q@

S
A. Only (i) ‘ Q/Q
8. (i)and (i) .
C.(i)and (i) O
D. (i), (ii) and (iii)



Jox
‘(\\a
2
L
Answer B Q‘b

1. Continuity equation, outﬂow\ﬂ&hangem storage = inflow

2. The momentum equat%ﬁs derived from Newton’s second
law, Rate of change oqub ntum = net force

\Q\

O
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Q. 172) In case of channel routin@fbfhe storage is a function
of .Qo)
A. Inflow discharge only Q}\
B. Outflow discharge onl\q@
C. Both Aand B QQ

D. None of the ab \g/

X



$°
$
Q’b’
Answer C O
&
In reservoir routing, storage '@%{ function of outflow discharge
only. O
O



(%
&
&
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Q. 173) Muskingham method of@@bd routing is
O
A. Reservoir routing metho@\\(\
B. Channel routing metkkqg’
C. Hydraulic metho ood routing

o
D. None of the ab%vg/

X



Answer B




Q. 174) Which of the following equatio@@{re used in
nydrological flood routing method \(\Q)

i) Continuity equation ro.
ii) Equation of motion %Q
i) Energy equation &

The correct answer is @Q’




Answer A
O

Q
In hydraulic method of ﬂood&uting, both the equation of
motion and continuity eqs ftion are used.

'\
N
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Q. 175) In linear reservoir, stora@@faries linearly with
O

A. Time Q}\Q
B. Inflow rate .(\Q’

C. Outflow rate (\Q\

D. None of the abc&g/

X



Answer C

2
>

Muws k ingum method

NN A AN AN AT
> flood woukring 1S chearrmel ¥ ouXimg &od :

> T case of clharmels Xhe SYosage i5 A
‘Futha‘h of botwn T’hF\ow W' oudG\low . N

=S %\VQm oD
S = K[IXT"A\H-xY&" 1

Whexe, . ’ )
K = 5!‘0‘(0\3{ M me co M whickh hane 2ome dimemston

cf Hyme.

X = weq%hkq‘ae @‘r whickh Yies, bjw o and 0.9
JF X=0, @;ag—e is funcHon of oudflow only

such wecrexvoivs axse called Lineavr )
Y ECHIVOIV S,
xfo.%}'%wae ds> equally om

o fow & I Hlow

— tank and - depends On Ay pr of charmel
& ¢ fos PFrsriticdial RQC\-UY\atAcw cVarvmeel

4 for  oduxad  chavmnels
ThoX rnmean fo¥ A Naoduyal Chaymel MU?)R'\Y»BUYT\

Equakitn 1S \5: KEXT—\—(:{—X)Q:I\
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Q. 176) The dimensions of stora@(zﬁoefﬁcient IS

MO [T T2 {\
'\/'O L2 T-1 QJQ
)
i

O|_3T-2 Q\Q

\
mensionless .\Q/
.4\
Q\

OO wr




(4
‘Q\a
&

Answer D Q’b%g\

per unit horizontal area of uifer and per unit drop of the
water-table. It is a dimen@ less ratio and always greaterthan O

and less than unity. ¢
&

.Q\
@,

Storage coefficient (storativitygé{\i‘l\we volume of water given up



‘0@\(0

&
Q. 177) The porosity of a sand s@ is 50%. The specific
vield of an aquifer for containire% his sand will be

&

A. Equal to 50% o
B. Less than 50% Q\Q
C. More than 50% (é\
D. None of the ahove

CJ\




N
Q@

S
N
Answer B Q"é\'

Specificyield is defined as th;ﬁ%ﬁme of water released from

groundwater storage per u% face area of aquifer per unit
decline of the watertabl

Thus, specific yield, w s sometimes called effective porosity,
is less than the tota ﬁgorosny



(%

&
&
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Q. 178) Discharge per unit dravv@(q/n at a well is called
O
Specific storage Q}\
Specific yield .\QQ’
Specific capacity QQ
None of the ab%vg/
X

O 0O T >




\0
Answer C \Q’O

&
A. Specificstorage:- The specific storage is the a,@nt of water that a portion of
an aquifer releases from storage Q

B. Specific Yield of Wells:-rate of water Q%Iation in the well or yield of a well in
m3/hr under a head of one metre is c@tjed the specific yield of the well.

C. Specific capacity:-is a quanti@\at which a water well can produce per unit of
drawdown. %Q
A well specific capacity e%a the discharge rate (in gpm) divided by the water
level drawdown (in fe QX

For example a well withl a pumping rate of 200gpm (Gallons per minute) with a
10 foot drawdown has aspecific capacity of 20gpm/ft of drawdown.



(%
&
Q. 179) Permeability of a soil samp@%temperature of
20°Cis 0.5 mm/sec. If the temp@a(?t"ure IS decreased to
15°C, the permeability of thy e soil sample is

P Yy &%@\ N P

QQJ
A. 0.5 mm/sec Q

B. Less than 0.5 mm@@@
C. More than 0.5 r§ sec
D. None of the e}&éve




(4

A B ‘sz}
nswer \\96

fox
The property of the soil that permitgthe flow of water through

its voids with ease is known as RE eability.

)
An decrease in temperatur\egf the permeant (pore fluid)
decreases the density rr@%mally and increase the viscosity
significantly and vice Sa.
Thus, decrease in t@?ﬂperature of the pore fluid
decreases the pe@heability of the soil.




(%
&
Q. 180) Due to decrease in pressuré@tc‘?we water level in a
well penetrating a confined aqui@@'vvill

O
A. Decrease Q}\
B. Increase .Q@
N\
C. Note change QO)
D. None of the ab \g/

*

CJ\




\0
Answer B (;Q(b'

)
Aquifer:-is an saturated geological formqg@'i, underground layer of

water-bearing permeable and porous nconsolidated materials
(gravel, sand, or silt) from which gr@vater can be extracted using a

water well. <

<&
In un-confined aquifer con epression represent the drawdown water
table but in confined aq It represent the pressure drop (change in

piezometric head) arogd the well.

Drop in water tablefiem previous static water table is termed as
drawdown depth or simply drawdown.
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Q. 181) According to Indian standa@c,)the number of
raingauge station for an area of Q@'O km? in plains should

b
e :&\QQ
QQJ
A. 10 \Q
B. 15 ((/00)
C. 20 A



Answer A (
2N

According to Indian standards: Q(b“

oD
1. In Plains — 1 station for everyéS&\O sg.km.

2. In region with average eleggtion 1000 m — 1 station per 260-

390 sq.km. O
3. In hilly areas with h 0‘?aimcall — 1 station for every 130 sg.km

4. In arid polar zoqi§ station for every 1500 — 10000 sqg.km.

O

10% of the raingauges should be self recording raingauge.



\0
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Q. 182) For a storm of given duratiqag\ﬁthe intensity of

storm corresponding to a return od of Tis |, then the
intensity of storm for the sam ration but corresponding
the return period of T1 Whg@ 1>T) will be

<

4
A. Less than | Q)\
B. Equal to | N

C. Greater than lé%

D. None of the @pove




(o
Q@Q
N
Q’b'
Answer C O
&

Intensity of storm > with . &torm duration.
Intensity of storm T* wit Return period.

@Q
0\
’\A\

O
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Q. 183) What is the probability o é&@aod equal to or greater
than 25 years flood occurrlng t&s e in the next three years

A. 24/625 @@
B.72/3125 é}Q
C.72/15625 N\

N
D. 24/15625 O\A\



\0
N
szobabi[#y of an Cvent ogg@"g. ¥ timey

ol of M Jrﬁal:b is 31\Q(Ou
h-‘/

Y
@%
AnswerC  Wheye
= XO%@% of ocauyan(e = L 1 =§i§
Q/@‘Jbﬂﬁy of Non-o¢cu¥ah@ = 1 -9
3
2 =5 - x 24
\A%Z ( : ) 2! (3 21 6_25 25

- (P“ B 1752626)
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Q. 184) The rainfall in four succe55| hours period on a
catchment are 40, 80, 90 and 30 If the infiltration
index @ for the storm is 5 mm/ r then the total surface
runoff will be

| e@
A. 0 0}0
B. 50 mm Q9
C. 120 mm D
D.180mm O



Answer B

Infrityation index P = This @a; awesage yednfall

above which saintall volumq\\ga equal o wuroff volume
Rain fald ‘m}e/ns’n\g 15 Q 380 9o ,.:.;LQ My /houw

T T
‘ @33\) 6.67 , 725 /(Z+5) ywm /hou
e Ym%i\%x&‘(m@}nd ex 15 5 v bhouy

It will be, &'wec\ fyom above dala that ¥ cimfal
s le»s, H\%\cwema—e MM sabion 1 12Yand YooY,

X@B&H(ﬂ\ Cﬁ I‘r\vjel =P-—R
Q 5 = 80"‘"30-’—' R
iz+12

KR :——Somej
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Q. 185) The 6-hour unit hyc rograpf\‘@(?a catchment of area
180 km? is triangular in shape. IfQF@ peak ordinate of this

hydrograph is 10 m¥/sec, the,\ time base is
o

A. 50 hours QO

B. 75 hours (\Q

C. 100 hours %Q/
D. 120 hours Q\A



Answer C

4
2 ’Q
i@x 0 = 480 x 40° x_1
6 100
% t = 3G0000 Sec
‘\A + = 360000 hour s
O o X go

time bazre |+ = 100 lnoun,k
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Q. 186) Percentage of raingauge sta@%ns which should be

equipped with self recording ga&@@é for knowing the
intensity of rainfall should be ut

\\
QQJ
A. 5% .\Q
B. 10% (\q
&
C.15% N

D. 20% O\A\



Answer B @.\Q’"
2N
World Meteorological Organization (\Ngj%) recommendation:

%

1. In Plains — 1 station for every. i@sq km.

2. In region with average eIev@*on 1000 m — 1 station per 260 to
390 sqg.km.

'Q
3. In hilly areas with heéﬁ@amfall — 1 station for every 130 sg.km

4. In arid polar zone =& station for every 1500 to 10000 sqg.km.

N

10% of the ramga\ uges should be self recording raingauge.



Q. 187) If the same catchment area is s@%’ted in three
zones X, Y, Zwhere X, Y and Z repreg@\{t\ﬂat regions of
tropical zone, mountaneous regi ®3f tropical zone and
arid zone respectively, then thesgelation between the
desirable number of raingau %ations in these three
zones N,, N, and N, resp%@%ely

)
ANSN >N, S
B. N, >N,>N, ,§§
N
C.N,>N,> N, &
D. N, >N, >N,




Answer C




\®~

Q. 188) If the coefficient of variatio §ra|nfall values at 4

raingauge stations is 30% and p é@syble error in the
estimation of mean rainfall is then the additional

number of raingauge station‘g@eqwred in the catchment is

O 0w

3
A
5
S



N
\(\’0

| &)
) . Co variation : .
Additional number of stations = - Existing number of stations.
Towance % of error

Answer C O
Q} 2
2~ =(30/10)* -4
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Q. 189) Assertion A: Under identical cond'@'@ﬁs, the evaporation
from sea water is less than that from fr_%@water.
Reason R: Vapour pressure of sea wQ@ws less than that of pure

water Q)
&
Select your answer based og@ﬁgé coding system given below
N
A. Both Aand R are tr %d R is the correct explanation of A
B. Both Aand R are 4§J but R is not the correct explanation of A

C. Ais true but R@ se
D. Ais false but RS true



Answer A
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Q. 190) In a siphon aqueduct the m@ft’ severe condition of
uplift on the floor occurs when Q(b'

O

A. Canal runs full, drain is d \gut the water table is at
stream bead Q@

. O .
B. Canal isdry and d @@15 at high flood level

C. Canal runs dry an he drain also runs dry
D. Both the canakand the drain run full




Answer B

A cross drainage work is a structure carrying the dischargg@'a natural stream
across a canal intercepting the stream. %Q

Types of cross-drainage works \Q

A.CD work carrying canal overthe drainage:-

1. Agueduct:- The HFL (high flood level) of dra@@r'nuch below the bottom of the
canal, and water flows freely under grawty

2. Syphon aqueduct:- The HFL of the dra uch higher above the canal bed, and
the water runs under syphomc action l@ ugh the aqueduct barrels.

(9)PLAN OF CROSSING . (B)AQUEDUCT {c) SYPHON AQUE BUCT



B. CD work carrying drainage over the canal
ying g \(o.

1. Super-passage:- is similar to an agueduct except th \Qﬂ this case the drain is over
the canal. The FSL (full supply level) of the canal is r than the underside of the

trough carrying drainage water. Thus, the can% r runs under gravity.

trough, so that canal is runs under syph YNE action under the throug.

2. Canalsyphon:-The FSL of the canal is %@bove the bed level of the drainage
<&

(a) CROSSING (b} SUPERPA SSAGE ~ {c) SYPHON
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Q. 191) The double mass analysié&dopted to

A. Estimate the missing rainf@ﬂ%’ata
B. Open intensities of rainf&dH at various duration

C. Check the consistengyof data
D. Obtain the amou@% storage needed to maintain a

demand pattergé%



\0

(%

Answer C N
>
A. The most common method use%% estimate missing rainfall
data is Normal Ratio method. Tlr\ig\ ethod is based only on past
observations of that rain gau%ejand surrounding gauges.
N |

C. Double-mass curve Q@e used to detect changesin the
consistency of precipi\&?\on records and to determine the

amount of adjustcnj@ to be applied to make them consistent.
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Q. 192) Retrogression of downstée@\g levels, generally
considered in the design of we@)s or barrages, is
O
Q
A. Higher at high foold staé’then it low water levels
B. Same at high flood s&%\e and at low water levels

C. Higher at low vvat@Qevels stage than at high flood stage
D. Independent o&%e stage of flow

Q\




Answer C @«\(&

Retrogression:- It is a temporary phenéﬁ\é}?}n which occurs after

the construction of weirs or barrages wxthe river flowing through
alluvial soil. As a result of back wateReffect and increase in the
depth, the velocity of water dec@es resulting in deposition of
sedimentation load. The wateqﬁowing through the weirs or
parrages have less silt, so w@gér picks up silt from downstream
oed. This results in Iowe@ d/s river bed to a few miles. This is
Known as retrogresg'\

'

Retrogression va@'

is minimum for flood discharge and
maximum for low discharge. The values vary (2 - 8.5) ft.
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Q. 193) Cross-regulators in main ca@cl)s are provided to

. Regu
RegL
Regu
. Heac
channe

o0 w>

<2Q>
ate water supply in t\%@ff—taking channel

ate water supply inghe main channel
ate excessive fng@'water

up water fo&/@quate supply into the off-taking

Q
. \A\

O



Answer D
Cross Regulator:- It is a hydraulic structure cons%?@'d across the canal to

regulate the irrigation water supplies. It may b nstructed across any
type of canal main, branch or a d|str|butary,<s\

Functions:- 20
(i) When due to inadequate supply th ter level is lowered the off-
taking channels do not get their pro hare. A cross regulator is

provided to raise the water level. @

(ii) Sometimes it becomes nec ry to carry out some necessary to carry
out some repair works on a (%ﬁal The cross regulator if existing above
that reach of the canal, | closed and repairs can be done
efficiently.

(iii) Sometimes it is@essary to close the canal below a particular point.
Say when there is no’demand for irrigation water during a particular
period



(iv) When the costly headwork’s are not constructed in the initial stages, the
cross-regulator helps in regulating the canal supplies. @y

(v) Cross regulators divide long canal reach into small f&\es and make it possible
to maintain the reach successfully and efficiently. Fon ficient functioning they
should be spaced 10 to 13 km apart on the main@wal and 7 to 10 km on the

branches. Q(b‘

2. Head Regulators:- It is a structure con ed at the entrance (head) of the
canal where it takes off from the rive@\

Functions:-

<
.. It regulates the flow of irrigati@ater entering into the canal.
ii. To shut out river flood. \
lii. It regulates and preve&@cessive silt entry into the canal.
\

3. Distributary Head @Iator:- It is a hydraulic structure constructed at the head
of a distributary. This regulator performs the same functions as that of a head
regulator.
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Q. 194) For a barrage, the exit gQ&ent is independent of
O
The applied head of Wat@\\{\

The horizontal length offloor
_ N\
ne depth of upst

The depth of d Sstream cutoff
.Q\
CJ\

OO wr




Answer C
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Q. 195) For the upstream slope of iQ(\éyrth dam, the most

critical condition is Qé.\'

A. Sudden draw down condi{@
B. Steady seepage conditiqﬁ’

L 2

C. Neither sudden drav@&)wn nor steady seepage
condition Q}\

D. During construgtton when the reservoir is allowed to be
filled &)



&
Answer A ‘D%S\
Q

The most critical stage for the QQ

1. Upstream slope:- Sudder(@’awdown condition

S
2. Downstream slopi@?eady seepage when the resevoir is full
Q\
AN

O
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Q. 196) Bligh’s creep theory of s ge assumes

A. Equal weightage to horiqu&q)and vertical creeps

B. More weightage to hor@ﬁ’ntal creep than vertical creep
C. Less weightage to hcésgontal creep than vertical creep
D.

L0ss of head foll\e@sme curve

.Q\
@,




Answer A \0

\Q’b
Concept of Bligh’stheory:- \Q
Bligh assumed that the water which per es into the foundation creeps
through the joint between the profile e base of weir and the subsoil.
Of course water also percolates mt subsoil. The seeping water finally

comes out at the downstream en(d?,
According to Bligh water travetq@’ong vertical, horizontal or inclined path
without making any distinc ®)\
The total length covered@%we percolating water till it emerges out at the
downstream end is gzﬁ% a creep length.

N\

Bligh’s creep theoryof seepage assumes equal weightage to horizontal
and vertical creeps.
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Q. 197) The sequent peak algorithnqq@% method used in
the estimation of the Qré.\v

. Maximum possible precipitation in a basin
. Maximum possible floog,Qpeak in a catchment

Minimum Evapot’anégg?’ration from a catchment
Minimum reservcz@%apacity needed to meet a given
emand .&%

O

A
B
C
D
d




Answer D
Probable maximum precipitation (PMP):- @\@'

-PMP is used in the design of major hydraulic s ures such as spillways

in large dams. QO
-There appears to be a physical upper limifdo the amount of precipitation
that can occur over a given area in a giveh time.
. &
Probable maximum flood:- Q

-An extremely large but physical§’possible flood in the region.
-Used in situation where fa&@} of structure cause life and severe damage

of the water cycle s composed of two subprocesses evaporation
from soil and vegetation surfaces and transpiration that consists of the
exchange of moisture between the plant and atmosphere.

Evapotranspiration:- EE@Qotranspiration (ET) is an important component



\0
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Q. 198) The probable maximum flozéb‘c)ls

Q"b

A. The standard project floodé@:an extremely large river
oted in the d@}l\gn of all kinds of spillways
oted in all\hgd raulic structures

B. A flood ado
C. A flood ado
D. An extreme
region

v |a

4\

O

rg@/@t physically possible flood in the
N\



AnswerD

®\®
Spillway design flood:- AQ)
-Design flood specific for designing spillway.@%orage structure.

-Maximum discharge that can be passedi draulic structure without
causing change or threat to the stabili% the structure.

. &
Probable maximum flood:- Q
-An extremely large but physical§’possible flood in the region
-Used in situation where fai of structure cause life and severe
damage.

,(o

Standard projectflﬁ?;-
-Used in situation where failure would cause less damage.

-40% to 60% of PMF for same basin.



Q. 199) The probable maximum precigitation at a station is

$
A. The greatest rainfall for a giveQ@'u ration that is
ohysically possible .00)
B. The rainfall of a given du@ion with maximum

probability of occu ranch@
C. The rainfall for a %@ duration that is impossible to

occur N\
D. None of the e*)&é\ve



Answer A

Q"b

O
Probable maximum precipita 'Q}}PM P):-
-PMP is used in the design\ ajor hydraulic structures such as
spillways in large dams, O
-There appears to be\ ysical upper limit to the amount
of precipitation t&%\}an OCCUr over a given area in a given time.
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Q. 200) The flow duration curve is
>
A. Accumulated flow against ti@g
B. Discharge against time in Q@ nological order

C. The base flow against tb@percentage of time the flow is

equalled or exceeded %\
D. The stream disch@@e against the percentage of the
time the flow is egwralled or exceeded

Q\
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(%
Answer D (;Q
S
B. A plot of the discharge in a strea@&)tted chronologically
against time is called a Hydrogra

Q}\

D. A flow duration curve is (@!ot of discharge vs. percent of time
that a particular discharéc\é)}vas equalled or exceeded. The area
under the flow durat] urve (with arithmetic scales) gives the
average daily ﬂow\ the median daily flow is the 50% value.




Q. 201) The DAD (Depth Area Duration r@\,@élysis for a
catchment would indicate that S

>

A. For a given storm, the maanbuQ“n depth increses with
area

B. For a given area, the m@@mum average depth of rainfall
increases with strom d%@uon

C. For a given area, Qyﬁmaxmum average depth of rainfall
decreases with 31@% duration
D. None of the @bove



Answer B @,\Q'

The purpose of a DAD analysis was to dete ;été\ne the maximum
precipitation amounts over various area during the passage of

storms of say 6-, 12, or 24-hour dur %5 to help in the computation of
probable maX|mum precipitation R@#ﬁg estimates.

The x-axis of a DAD plot i |n IC the maximum average depth of
precipitation. The y- aX|s rea size.

For a given area, the @xmum average depth of rainfall increases with
strom duration Q
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Q. 202) Permanent wilting pomt@b

A. A characteristics of thew}\t
B. A soil characteristics .

C. A soll characterls%%odlﬂed by the crop
D. Dependent on S*Q ater plant fertilizer interaction

CJ\



\0

\Q’b
&
Field Capacity:- The maximum quantity of vv@r which a soil can retain
against the force of gravity is known as fiel&capacity.
The guantity of water greater than tf@}e d capacity simply passes away.
\
Permanent wilting Point:-is the @%ture content at which the moisture is
no longer available in sufficier\ antity so that the plants can sustain.
Even though the soil contairS50me moisture but it was so held by the
soil that roots of plant§\L@§%uptake it and results in wilting of plant.
R\

Available water:-T@fference between two moisture contents ( field
capacity and permanent wilting point ) is known as available water.
It is the moisture content which is available for plants.

Answer B
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Q. 203) Conjunctive use of water i%;@%asin means

Q
A. Combined use of water fo,r@gation and for
hydropower generation Q}\

B. Combined use of surf{(& and ground water resources

C. Use of irrigation i%a' for both rabi and kharif season
D. Use of irrigatio% ter by cooperative of farmers

X



Q’b'
Answer B

A\
Conjunctive use of water re ﬁ%s to the combined use of ground

and surface water. N
&
N

.4\
@,
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Q. 204) The tractive force method of desi \g stable channels is
applicable to channels O
1) In coarse non-cohesive material Q‘b’
ii) In cohesive material O
iii) Carrying clear water Q
iv) Carrying water containirg,@spended load
Of these statements

A. (i) and (iii) are corre<e?tQq
i) and ( ||| are c

B.
C. (i) and (iv) arefg ect
D. (ii) and (iv) are Correct



Answer A O

&
The force exerted by flowin Q&ter on bottom and sides of the
channel is called tractive force.

'\
N
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Q. 205) As per Shield’s criteria fé@ |n|t|at|on of bed
motion, the entertainment funéb nis a unique function of

A. Reynolds number o
B. Shear Reynolds num@&
C. Froude number Q/Q

D. Both Band C 4%
CJ\



®\®
>\
Sediment transport is the movement of soli.@%rticles (sediment),
typically due to a combination of gravity aéting on the sediment, and/or
the movement of the fluid in which the.sediment is entrained.
N
For a fluid to begin transporting s@ﬁment that is currently at rest on a
surface, the boundary (or bed ar stress exerted by the fluid must
exceed the critical shear stre@ or the initiation of motion of grains at the
bed. Q/’Q
D
As per Shield’s crit ’i*or the initiation of bed motion, the entertainment

function is a uniquetunction of Shear Reynolds number.

Answer B
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Q. 207) In which of the following se‘@%n a breast wall is
usually provided Q(b'
O

A. Main canal Q}\
B. Under-sluice .QQ’

N\
C. Head regulator QQ
D. Weir %Q/

D



(4
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&

N
Answer C Q"é\'

Canal Head Regulator:- Structu rfg@?the head of canal taking off
from a reservoir may consist@@number of spans separated by

piers and operated by gates

Regulators are norma iened at 90° to the weir.
D

@,
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Q. 208) The most ideal condition fG@g?nergy dissipation for
the design of spillways is when th(OEaiI water curve

O
A. Lies above jump height c@*\% at all discharge
B. Coincides with jump Qggght curve at all discharges
C. Lies below the ju%\%ight curve at all discharges
D. Lies above or ba\L the jump height curve, depending

upon the discha{



Answer B ra.\@

The water flowing over the spillways acqwéa lot of kinetic energy by
the time it reaches near the toe of splll\/@ he dissipate this huge
energy of water and reduce the larg le of the scouring the structural
arrangement is made is called as % v dissipiators.

Hydraulic jump:-is the jum @ater that takes place when a super-
critical flow changes into & critical flow.

Tail water level:- Wat@?‘ocated immediately downstream from a hydraulic
structure, such as



Depending upon the relative position of TWC and jump height curve

energy dissipation arrangement can be provided %@@W the spillway as
follow

A. Tail water curve coincides with jump hei h@rve at all discharges
- This is most critical condition forJume FpRation.
- The hydraulic jump will form at the toe ®f jump formation.

B. Tail water curve lies above Jqu}nght curve at all discharge
- In this case jump height curv ays below tail water.
- Little energy will d|55|pated

C. Tail water curve ||es %e%w the jump height curve at all discharges
- If the tail water |s

D. Tail water curve s above or below the jump height curve, depending
upon the discharge.
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Q. 209) The ordinate of the Instantanéous Unit
Hydrograph (IUH) of a catchmenQ&“any time t, is

A. The slope of the 1-hour umé’?@rograph at that time

B. The slope of the direct r@ unit hydrograph at that time
C. Difference in the slope@‘> he S-curve and 1-hour unit
hydrograph

D. The slope of theiksurve with effective rainfall intensity of
1cm/hour Q\



Jox
‘0?}
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N
Answer D Q’é\'

The limiting case of a unit hydré@?aph of zero duration is known
as instantaneous unit hydr@h (IUH).

The ordinate of IUH of a % ment at any time t" is the slope of

S-curve of with effecti@%amfall intensity 1 cm/hr.

0\
OA\
CJ
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Q. 210) The leaching requirement @i\‘?soil s 10%. If the

consumptive use reguirement OQ(IZ?'e crop is 90 mm, then
the depth of water required,t\g\%e applied to the field is

A\
<
A. 380 mm .Q@
N\
B.90 mm (\Q
C.100 mm .\Q/

.Q\
D. 110 mm Q\



Answer C

Leaching requirement @.\(b'
The total amount of water required to brhﬁthe soil salinity from
an initially high value down to an acce le value in accordance

with the salt tolerance of the crops@ e grown.

Leachimg vequivernend: 1@ 18 glven by

IR7e = 2= Cu‘(@%Ob

D N

Whexe, ;= ’m@m‘\gu}%on waley &ng\ Yo be mpp&id
Cu,‘i%v\%\mnpﬁ\re UDR.

Dy —30
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Q. 206) Rigid boundary canals, w ?@e bed and banks are
made with non-erodibe materl are in
A. True regime @Q’
B. Permanent regime
C. Final regim (é\q
D. None of the 3

CJ\



Answer B \’0‘

A channel is said to in regime, if there is neith %ng nor scouring.
According to Lacey’s there may be three regihe conditions
A. True regime:- A channel shall be in trLQfégime if the following
conditions are satisfied
1. Discharge is constant, 2. Flow is u ,
3. Silt charge is constant i.e. the a@}aunt of the silt is constant
4. Silt grade is constant i.e. th e and size of silt is always the same
5. Channel is flowing throu m%‘material which can be scoured as easily as
it can be deposited and | e same grade as is transported.

TN
But in practice, all @:Rk conditions can never be satisfied. And therefore
artificial channels cah never be in “true regime” They can either be in
“Iinitial regime” or “final regime”




®\®
o N

B. Initial regime:- \(\

1. Bed slope of a channel varies,

2. Cross-section or wetted perimeter r& ms unaffected.

. . | N
C. Final regime:- All the variables s@gﬂ as perimeter, depth, slope etc. are
equally free to vary and achieve@ermanent stability, called final regime.

Permanent regime:- Rigi dary canals, whose bed and banks are
made with non- erod|b terials.



\0

211. Which of the following pai@'e correctly,

matched? 6
1. Device to receiv Inlet and
and T e) outlet
drainage Q?&
L canal
2. Cross-drai@e Canal
siphon

Bridge

to facilitate

gz transport -
Selec;%e correct answer using the codes

give low.

C o« g

a » 2 and 3
1 and 3

Cc) 2 and 3

d 1and2 [ES 93]
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Answer B \Q’z’

&
S
Siphon aqueduct:- The hydraulic structu@@which irrigation canal is

nassing over the drainage, but the dr (@ge water cannot pass clearly
velow the canal is known as sipho S&Jeduct.

n siphon aqueduct the H.F.L. of#’ drain is above the bed of the canal.

N\

N\
Canalsiphon:- If two cana:@ss other and one of the canals is siphoned
under the other, then draulic structure at crossing is called canal

siphon. .§\
In canal siphon th .L. of the canal is much above the bed level to the

drain.
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>12. The ordinates of a 3-hour unit rograph
for a simall catchment are giv, elow:
Time: Unit gra dinates:
(hour) (%%)
O O
3 150
6 4@ -
o 6
12 . (&0
15 .&\ °.4
18 @) 4
21 @ 2.3
24 . Q 0.8
27 N\ o
If the desj} storm produces net rainfall
depths % cm and 3.5 cm in successive
unit periods, and if the base flow is 2 m>/s,
then t peak flood flow ((n m?>/s) will
nea c
a) O
b))y 130
c) 90 |
[ES 93]

d) 86



Answer B

Time UN oxdinales URH X +.$@3x3 5| DRH
(houv) (en3/3)
2 o ‘e‘ — o
3 1.5 o 6.9
6 4.5 Q 5.25 25.35
9 Sl . 5.56 15.75 | 104-.31
12 12 .0 \® 55.2 5.1 120.3
15 | Q) 43.24- 42 35.24
13 21-16 32.9 54.06
21 10.58 16.4 2662
24 Q> 3.68 8.05 11.73
27 O 2.8 2.2
o O

Qu

Pe oF flood Fflow = Peak of IRH + Baxe f{ow

= 490.3 + 2
~ 422 Yh3/,2>
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Q. 213) A 4-hour rainfall in a catchmenrtof 250 km?
produces rainfall depths of 6.2 cm ;@?;.O cm in successive

2-hour unit periods. Assuming tI@% index of the soil to be
1.2 cm/hour, the run-off volu in ha-m will be

Q
2
A. 16 QO
N\
B. 22 O
C. 1600 &

D. 2200 O\A\



Answer C

{%
sz}
CP—I'ncJeac: P—- R \Q‘b
F o
1.0 = 63+50-R |1k
N
<&
\Qg—’é,émm
RLW!OH — 950X400 X 64
% joo
C)\A — 1690 ha-m



Q. 214) A 3-hour unit hydrograph ( U}-&@fers from a 6-
hour UH, for any catchment, in than\

A. Both the time of rise and the Q@y ordinate for the former are
less than that for the atter N

B. Both the time of rise ana m%peak ordinate for the former are
greater than that of the |

C. The time of rise is les§but the peak ordinate is greater for the
former as comparedto that of the latter

D. The time of ris(e)s greater but the peak ordinate is less for the
former as compared to that of the latter
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Q. 215) As per the recommendatio(@%f the ISI (NBS), the
shape of a lined canal is Q(b'
O
A. Trapezoidal Q}\
B. Semicircular .\QQ’
C. Parabolic <</°0)
D. Elliptic A




(4

&
Answer A \\S\q,

{ox
1. It is easier to build. As trapezoidSQross section does not need

vertical walls made of concrete he lining can be easily done.
S
2. The trapezoidal section.@@'rs least frictional resistance.

@(\%

3. ltiseasyto maint‘%
Etc. 0\4\

O



216.

‘Figure

-1 . When ¢

- 3.1 shows the c&e of a

hydrograph.

Rimoﬂ' |

—

Fig.>5 $
Which of the ow:ng would cause the
to shift to the right?

peak of the cu
ength of the overland flow

IS mor \
2. Whe %e slope of the land surface is

less.
3. W% the run-off is more.
n the rainfall is moderate.
N\Nthe correct answer using the codes
below.

1 and 2
TES 94



Answer C




217. Match L.ist I with List Il and @ect the
correct answer using the -:Q s given

below the L.ists:
Iist I ist II
A Land 1. \'. rip
capability irrigation
B. Sandy soil Parshall
flume
<. Consumptive = Contour strip
use of a crop, Q cropping
D. Water flow \ 4. Blaney-
measureme Criddie
® forrmula
< s. U.S. Bureau
of

L 4
\Q Reclamation

Classification

[ES 94]



Answer A Q-

&
o K%

B. Drip irrigation is used for Sandy sm%{g\

C. Consumptive water use is wat qgmoved from available
supplies without return toa w resource system (e.g., water
used in manufacturing, ag@rg\ﬁe, and food preparation that is

not returned to a stream £\er, or water treatment plant).

N\

D. The Parshall flumgis'an economical and accurate way of
measuring the ﬂ@\ f waterin open channels and non-full

pipes.
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Q. 218) A tropical cyclone in theé&ern hemisphere is a
zone of
O

. N
. Low pressure with cloc@@lse wind
. Low pressure with apficlockwise wind
High pressure Wi@ockwise wind

. High pressure\@h anticlockwise wind

O

O 0O @ >




‘Q@\(b

e
>

<

A cyclone's center (often knowr\@% mature tropical cyclone as
the eye), is the area of Iowesgé‘mospheric pressure in the region

Answer B

because of the Coriolis effeCt;’the wind flow around a large
cyclone is anticlockwis (@ e Northern Hemisphere and
clockwise in the Squ n Hemisphere.

R\
N\

O



@\ﬁ
Q. 219) If one wants to be 90% sur t the design flood
in a dam project will not occur déé the design life

neriod of 100 years, the recurr%gn e interval for such a

flood would be \\Q
<&

4
A. About 90 years Q\
'\

B. Equal to 100 yeary,
C. About 110 years®

D. Roughly 100®ears




(4
The pyobabili e
prohability ok von- occq@&\&e of a flood in next

M yeavd 15 Jivem bg?q r:-(i'P)h

Answer D 0.3 é‘\%—mm
. /100
&%O} e i"___i_
& !
.\Q\
O T % J50 Yeaw
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Q. 220) A channel designed by Lace&@theory has a mean
velocity of one m/s. The silt factQ@é unity. The hydraulic

mean radius will be ,QO)
\\
QQJ
A.2.5m QO
N\
B.2m Q/Qq
C.1m A

‘&N



Answer A

(4

>
Lacey’s channel design procedure:- AQ
1. Calculate the velocity from equation, V = (Qf% /6

Where, Q in cumecs, V in m/sec, fis silt facto cb. 1.76 Vvm,
where m_is mean particle diameter o@silt in mm

2. Workout the hydraulic mean depth Q\&/Z(Vz/f) =5/2(1x1/1)=2.5m
Where, V in m/sec and R in metre @QJ

O

3. Computer area of channel| %@0“ A=Q/V
4. Compute wetted pe‘r@@n P=4.75vQ

5. Knowing these val@the channel section is known and finally the bed slop S is
determined by the equation, S = f>/3/3340Q"/®



Q. 221) Which one of the fol owin%&b

assumption of unit-hydrograph t§
O

A.
B.
C.

Non-linea
Non-linea
Inear res

D. Time inva

Jox
‘Q®\
& .

nstitutes the basic

ry?

e mar
" response anddime invariance

oonse a%ﬁ
”iancexg
N
Q\A

rtime invatt'@gte and i

$near time |
linear respo

near response
nvariance
nse




‘03\
&
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Answer D Q‘b

Time Invariance and linear res&?g\se are the two basic
assumptions of UH—theory.QQ
Other assumptions are:- &»

1. Rainfall excess occ meormly over the basin.
2. The distribution g#}storm over the basin is uniform.

CJ\



Q. 222) The following parameters relate to t@@aesign of weirs on
permeable foundations: %Q

1. Scour depth ,5%9

2. Exit gradient <

3. Uplift pressure .(\Q

4. Unbalanced head Q}\

Design of the downstreamQ@d pile of the weir depends upon

S
A.1lana?2 Q/{\

B.1and 4 4%
C.2and 3 Q
D.3and 4




(4

N
Answer C %Q(b‘
N

N
Design principles for weirs on peer‘B’fe foundation:-

oD

(i) To counteract uplift pressur s necessary to provide suitable
thickness of the floor at diffe&\t points.

N
(ii) The exit gradient c %kept within permissible limit by
providing suitable degth of the sheet pile at downstream end of
the floor. O\




(%
&
Q. 223) Given that the base period,@(fOO days and the
duty of the canal is 1000 hectar@%’er cumec, the depth of

ater will be
water wi \\(\Q
o2
A. 0.864 cm QO
N
B. 8.64 cm O
C. 86.4 cm \Z

N



\0
Answer C 4
Dutyis the area of land that can be irrigate AN a unit volume of water

supplied across the base period. >
Delta is the total depth of water requir&&o raise a crop over a unit area.

Redation betweem (Duﬁy@,ﬂ)e,l}u[A} and Bare [xiod (B)

eye, A = Jeha in melares
(A D = 8. 5484/ :D e 1 Nebsfoumes
A X1looo -—-@%4 X100 = Baxne Pvuodb I d%
A = 0.364m 0¥ §6-4Cm
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Q. 224) A pumped storage plantézsr@\(\
. High head plant (\0)
Run-off river plant Q’
. Peak load plant (\

D. Base load p awt Q/Q

O W >




Answer C

ol
The hydel plants can be classified according to theirg\@ﬁction as follows:

1. Runoff river plants (Low head scheme, head < -
Which utilize the river flow having no pondaa@ ts upstream. A weir or barrage

is constructed across the river.

Such a plant has a storage reservoir s upstream. A dam is constructed across
the river and water is stored duri periods of excess supply.

0)
3. Pumped storage plants -
The scheme of a storag@eervow at a higher level, and a turbine-cum-pump
installation. The sch used to generate power only during the peak hours of
demand. During the pgak demand, water flows from the reservoir to the turbine
and power is generated.

2. Storage plants (Medium head sch;?ﬁad between15to60m) :-



\0

225. If p is the precipitation, d s the are
represented by a rain gauge, and » is the
number of rain gauge®n a catchmep;
area, then the weight 1ean rainfall ig
> a

> Z2B O
za? &
Sap ~&

b) N\

[ES 96]



Answer C ’b\fod
If basin or catchment area contains more thanc\gge raingauges station,

the computation of average precipitation g@nfall may be done by the
following methods Q

1. Avitmelic Avexa; Q-\rwe)r{aocl,

D — P+ Pxr. .20 4 Pn — =P
g ’ | 1%
\ ,

2. Thiessem gorn mebthod
e _ + A2kt .. ... +AnPr sz AP
Q"’é ‘\ ﬁi + Qp_ s —+ ﬂ’h. £ﬁ

3AB. ISO‘\@ e +thod

Py +02°
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Q. 226) Depth-Area-Duration curvé%f precipitation are
drwan as Q
QO)

A. Minimising envelopes thro@"h the appropriate data points
B. Maximizing envelopest gh the appropriate data points
C. Best fit mean curves @ugh the appropriate data points
D. Best fit mean stra m s through the appropriate data

: \
points \A

O



Answer B

The maximum depth area curve for a
given duration D is prepared by assuming
the area distribution of rainfall for smaller
duration to be similar to the total stoer
The procedure is then repeated for \\
different storms and the envelope

of maximum depth area for dur t@ Dis
obtained. A similar procedure arious
values of D results in a fam envelope
curves of maximum deptiys area,
duration as the third gaxameter. These
curves are called DADTurves.

Rainfall (cm)

<

16

N

=

Max. Three Days
Max. Two Days

-

Max. One Da

I l 1 ] |

o -
p—

! 2 3 4 5
Area (Thousand km")

Fig. 2.12, Depth-area-duration curves



227. Match List I with List II and ct the

correct answer using the given
below the lists:
List I @st II
A. Conservation 1.(0, ncontrolled
reservoirs outlets
B. Retarding . Flood-fighting
basins X q .
C. Flood plain&\o 3. Temporary
Q) storage of
flood water
D. Flood, s 4. Controlled
q outlets
Codes:
a) AQ/QE} C D
s /4 3 2
b) \ B C D -
E; 4 2 3
4 1 3 2
d A B C D
4 1 2 3 [ES 96]



Answer C




Q. 228) The following four hydrological features h [@to be estimated or
taken as inputs before one can compute the fl ydrograph at any
catchment outlet: Q
1. Unit hydrograph (5.\'
2. Rainfall hydrograph Q
3. Infiltration index . (\%
Q
4. Base flow Q
The correct order in which th’eb%ve to be employed in the computation

s N
&
A.1,2,3,4 N\
)41 \
B.2143 '
CJ\

C.2,3,1,4
D.4,1,3,2




Answer C

First determine the rainfall hydrograph

and then infiltration index. The
effective rainfall can be determlned
from the rainfall hydrograph and

\\
infiltration index. Now multiply 1@%
ordinates of unit hydrograph&\
effective rainfall. This Wi@e irect
runoff hydrograph DR.I\Q inally add

base flow to the DRHand flood
hydrograph can be‘ebtained.

Ordinate

SO

s | 2 o | S| Sl
|

@ ] (w(ne)cs) (cm(';e)cs) (5)=(3)xn ©)

2600 0-00 4-0 0 "4
0500 012 35 10 45
1200 035 30 28 58
1500 0-88 25 7-1 9-6
1800 1°50 2:0 0 140

| 2100 280 15 22-4 23-9
1 2400 2-00 1-8 160 17-8
0300 1-85 2.1 148 - 169
0600 - 1-53 2-4 122 14-6
0900 1:26 2.7 10-1 12:8
1200 0-84 3-0 67 9-7
1500 0-50 33 40 73
1800 0-35 36 28 64
2100 012 3-8 10 18
2400 0-00 40 00 g




>29. Match List I with List II lect the
correct answer using the

given
below the lists: - '
Llst;I Q IList 11X
A Tailwater curve \ Basin at
much above bed level
jump height Q
curve
B. Tailwater c 2 Sunk
slightly basin
jJump hei
curve
C. Tallw curve 3 _ Ski jump
01n g with bucket
eight
water curve . 4. Sloping
16w the jump apron
@elght curve _
Co
B < D
3 2 1
\ ~ B C D
3 4 1 2
A B C D
<% 3 1 2
A B < D ,
L 3 4 2 S [ES 961



Answer C




®\®
Q. 230) The Standard Project Flood\go

A. Derived from the probable r@glmum precipitation in
the region
B. Derived from the sever@,@fost metrological conditions

anywhere in the count6§Q
C. The flood with re@w period of 1000 years

D. The same as t@}probable maximum flood
@,




(o
\(z}
\\5\(0
Answer B* Q"&

O

The flood that would result fron %severe combination of

meteorological and hydrologieal factors that are reasonably
applicable to the region. emely rare combinations of factors

are excluded. QO
\<</

N
QO
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231. Match L.ist I (Control struc (b‘s) with L.ist

II (Functions of the Co 1 structures)
and select the correct er using the
codes given below the S:
List 1 I.ist 1II
A Canal drop Control of

flow depth

B. Canal . g- Control of
&

escape \ bed grade

C. Canal @ Control of
Cross- full supply
regul level
D. Ca 4. Control of
ou discharge
Codes:/ b
a) % B C D
\g 3 a 1
by . \MA B C D
\® 2 3 1 4

c{) A B C D

3 2 1 4
) A B C D .

3 2 4 ? [ES 97]



Answer B

A. Canal fall or drop is an irrigation i Wl
structure constructed across a d‘rfg‘;‘ica :_’}:itﬁlifﬁ .
canal to lower down its bed level OEETIEE e
to maintain the designed slope. CHRSETIOn

% Fig: Vertical Drop Fall

B. Canal Escape:- It is a side channel %tructed to remove surplus water from
an irrigation channel (main canal, h canal, or distributary etc.)

N\
C. A cross regulator is a stru t@onstructed across a canal to regulate the
water level in the canal upst¢gam of itself.
RN\
D. A canal outlet or m%ule is a small structure built at the head of the water
course so as to connect it with a minor or a distributary channel. It acts as a
connecting link between the system manager and the farmers.



(%
&
&
Q. 232) For medium silt whose aeg&\%e orain size is 0.16
mm, Lacey’s silt factor is likely Bi) e

‘\(\
<
A. 0.30 &
B. 0.45 630
C. 0.70 <<§\
D. 1.32 D
N\



\0
(%
c}\

Lacey's Gl fmc‘r@% gven by
F =1, ?(,?L@ Size of pavticle in mm

g%ﬁ,
‘»%o 10

CJ\

Answer C




Match List I (Main provision) with List II\Q(O‘
(Surplussing arrangement) and select

correct answer using the codes gi

below the Lists: |

AT

B.

Lise .0

List I
Minor irri- 1. S
gation work ge\ way
yphon

Medium 2 %
irrigation _ %, . Q spillway

project in Q\
interior are Q
3.

Earth da Ogee
across mai spillway
river ~\

Mas@y- 4.  Surplus
dam on good weir
rock

\0

Codes:

& e g 8

>

N>ND SRS

~PEWATNDNT



Answer A




(%

&
&

Q. 234) Mean precipitation overééé\rea IS best obtained

from gauged amounts by S
O

N\
A. Arithmetic mean meth@
B. Thiessen method Q\Q
C. Linearly interpola@’ ishoyetal method
D. Orographically@eighted ishoyetal method.

CJ\



Answer D
Q"&

Isohyets are contours of equal r@%fall

The orographically We|ghte %hyets are prepared by tracing
paper for mountainous a and therefore they are more
accurate than Imearly@%@f)polated isohyets.

\Q\

O
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Q. 235) The following steps are involved in arriv’(@at a unit hydrograph:

1. Estimating the surface runoff in depth
2. Estimating the surface runoft in volunzifa

3. Separation of base flow
4. Dividing surface runoff ordinates\@@%pth of runoff.
The correct sequence of theseé\@ps iS:

A.3214 Q/(\O)
B.2.341 A
C.3.124 Q\Q
D.4321




\0
\Q’O

1. Separate the baseflow from the observed{@%amﬂow hydrograph in
order to obtain the Direct Runoff Hydro@h (DRH).

2. Compute the volume of Direct R@(VDRH).

<

3. Surface runoff in depth = \/&\@%&basm

4. Obtain a Unit HydrO{@ﬁ)y normalizing the DRH.
A\

5. Normalizing imp(e}Adividing the ordinates of the DRH by the Surface
runoff in depth.

Answer A




\0

(%
X
Q. 236) Probability of a 10-year ﬂo&@\ct)o occur at least
once in the next 4 years is Q(b'
O
A. 25% o)
B. 35% .(\Q’
N\

C. 50% (\Q
D. 65% NS

Q\

N\



(&"Zf
The pyobability of occum{(é'}\of a flood at Joank

one Th me ’b’}geau 1S givem by

P=1 “\&;@)
Answer B “‘Q@Q}U“P) .
&Y
(é\e)i (1 =
N = 1—-(1-—_L>+
C)\ 10



Q. 237) The following data were recorded from\s@?i“gated field:
. Field capacity:20% 2

. Permanent wilting point:10% ’{S\

. Permissible depletion of available soil@ sture:50%

4. Dry unit weight of soil:1500kgf/m? q

5. Effective rainfall:25mm \Q(\

Based on these data, the net irri#ton requirement per metre depth of
soil will be O

wWwnN -

N
O
A. 75 mm ‘\Q/Q
B. 125 mm R\
C. 50 mm O

D. 25 mm



Answer C @\Q,.
Field Capacity:- The maximum quantity of wgéq\p%hich a soil can retain

against the force of gravity is known as fiel pacity.
The guantity of water greater than the f@ capacity simply passes away.

Permanent wilting Point:-is the moiit?re content at which the moisture is
no longer available in sufficient @%(ntity so that the plants can sustain.
Even though the soil contain \@ne moisture but it was so held by the
soil that roots of plants c uptake it and results in wilting of plant.

Available water:-The Q@‘erence between two moisture contents ( field
. N L . . .
capacity and permﬁn&nt wilting point ) is known as available water.

It is the moisture content which is available for plants.



\0

\((Zr
Available wmeistuye = 0.5 @m) = 5%
:DeFiciemcy due  do }%Q% of moistuve 1b

¥ . »
_ Moygx 2\@&5\{ rmolstuve

Tw QS
= ‘15000{&600x 5 = 75 7Tm
1000% 100
Q ) o
25 ym  depth o wadey is awcdluble from

P”‘QC“’P&@" 30 T\Q} '&W{guﬁo’m Y\QQCALA 36
— 75-2%5 = 50Yym
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Q. 238) Depth-area-duration curves Wo\%@geem to resemble

N
A. Arcs of a circle concave upwards Q,t? duration increasing
outwarc .
B. First quadrant limbs of hype@js\olae with duration increasing
outwarc .Q@

C. Third quadrant Iimbse\ﬁ}yperbolae with duration decreasing

outward ‘ &

D. First quadrant Ii@ of hyperbolae with duration decreasing
outward @,




Answer A

Max. Two Days

S OSSR — L

1 2 3 4 5 " 7
Area (Thousand knY')

Fig. 2.12. Depth-area-duration curves
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Q. 239) The spacing of tile drains t@’§\elieve waterlogged

land is directly proportional to &%
&
Depth of drain below théground surface

A.

B. Depth of imperviouséggata from the drain

C. Depth of drain be@% the water level

D. Coefficient of.@‘meability of the soil to be drained
@




Jox
‘0?}
&)
N
Answer D Q’é\'

Tiledrainage is a type of drain%;p(\system that removes excess
water from soil below its surtace.
The spacing of tile drainsé$ elieve waterlogged land is directly
proportional to the co@‘c ent of permeability of the soil.

N\
N\

O



\0

%((b*
Q. 240) The maximum permissib \(\ction lift for
centrifugal pump in practice a&) a level and at 30°C) is
\\
A.12m o
B. 10 m Q\Q
C.6m 2
D.3m .é%



Answer C
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241. An aquifer confined at top and bottom by
impermeable layers 1s stratified into three

layers as follows:

Layer Thickn - Permeabili
( {‘ES (m/dr:xy)ty
[ ,
Top é% | 30
layer \
Middle &% 2 | 10
layer (b‘
Bottom 6 . 20
layer
The transmissivity (m®/day) of the aquifer
is .
—ay 260
b) 227
c) 80

d 23 "~ [ES 99]



Tty , &= £ kd
Answer A $(§Z} = 30X4 1+ 10X2 +20X6
= 260 r/doy




Q. 242) In a flow mass curve study, the demand line drawn
from a ridge does not intersect tQE mass curve again. This

implies that >
&

‘ne reservolir is notgébgg'the beginning

A.
B. The storage is not a uate
C.

'he demand cannot be met by the inflow as the
reservoir will not refill

D. The reservoir is wasting water by spill




Answer C

Mass Curve:- 1t is a plot of cumulative volume of water that can be stored
from a stream flow versus time in days,

%

(M.m orham)
o 8 888 8 88

Cumulative inflow

ks or months.

&
S

s @ bvendoﬂSem\‘
Masscurveo!fa%p(j) EIPL Py
Max arafl
— ' in May m—
Reservor
| fuli on’ Q@ Masscurveof |
monthly nflow
' —
& | S (S -
D R B d 3 W IE W B

Time (months)



243. The following

from station ‘X’ :

rainfall

data refers to
stations A and B which are equidistant

St n}{ Station| Station

b Cx, ‘B,
Long-term 00 250 300
normal annuads
rainfall in m o
Annual ra@i 140 P 270
in mm for“the
year 1940
The value of P will be
a) 250
b) 220
c) 205

[ES 99]

&~ 200




Answer D

Smee Yhe moymal armual wainfall at gtabons
A ond © Aoy vo¥ Ve withim 109 of the
MoPNAl  arnua) Yol \ﬁn ok takion X .
SO) L\%'Wﬂ Y\DX‘&"(U&:\O YY\QW\OA )weﬁd

N,
N 2 k.

v : P= 200vm )
2% 2.

I the novmal avua) vainfall ak Nom - mMisSmg
Sta¥ion Mo withm 1096 of Lok ad ~missimg.
Stafion then  ayithmelic  averuge e thodl
e oo usd. -



Q. 244) Consider the following statements:

1. A 100-year flood discharge is greater than a 50-year flood
discharge.

2. 90% dependable flow is greater N 50% dependable flow.
3. Evaporation from salt-water s@é‘c{:e is less than that from

fresh-water surface. \é
Which of these statemen@& correct?

A.1and 2
B.2and 3
C.1land3
D.1,2 and

3



Answer D NS

N
Evaporation from salt-water mg}‘ace s less than that from fresh-
water surface because va@?’pressure of salt-water is less than
that of fresh-water.



Q. 245) If a 4-hour unit hydrograph of a certain basin has a
peak ordinate of 80m?3sec, the peak ordinate of a 2-hour
unit hydrograph for the same bq}m will be

N
A. Equal to 80m?/sec X

(%
B. Greater than 80m3/se$
C. Less than 80m?3/sec

D. Between 40m3/sec to 80m?3/sec



Answer B Q‘:
(%

With the reduction of unit hydrédgraph duration, 1 cm excess

rainfall will occur in reduce§@riod. So peak ordinate of UH will
increase and time base wiitdecrease. Thus the peak ordinate of
2 hr UH will be greater than 80 m3/s



246. Match List I (Name of scientist) with List
II (Contribution to field of hydrology) and

select the correct answer using the codes
given below the L.ists :

List I List I
A Dalton 1. nit
\ drograph
B. Snyder Evaporation
. Blaney Empirical
Criddle & flood formula
D, Sherman Synthetic unit

hydrograph
Consumptive

(b use equation :
e seo o W
Coaes: Q‘ ]

a) A B C D
2 3 5 1

b) A B C D
1 B = 2

> A B C D
= <4 S 1

ad) A B @ D

1 3 % > [ES 993



Answer C




Q 247) A culvert is design for a peak flow Q, on the basis
of rational formula. If a storm of the same intensity as
used in the design and twice therduration occurs, then the
resulting peak discharge will

X9
"o &
3. Q,/2

C.v2Q,

D. 2Q,



Rational formulgS @y = ki

AnswerA Theve i "o k@}n fox duyoton of yainfall
N 'Y Yuwml foymula s0 peak dischayge

will mok chamge..




248.

Match List I with List II and select the
correct answer using the codes given

below the Lists :

A.

B.

List 1
Specific
yield

Specific
capacity
Specific
retention

Specific
storage

1.

List 11
Volume of water
retained per unit &

volume of aqui
Volume of w
drained by Vi

per unft \@rﬁ?‘gf
ife

poro and
specific storage
Well yield per unit
drawdown
Volume of water
released from unit
volume of aquifer
for unit decline in

Biezomgtric head

aqui (Q. \ Ay
Diff@ e of

Codes:
A
5
b) A
4
c) A
2
d A
4

NV DT T

SR G = G U () e )

[ES 99]



Answer A
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