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Instructions :

» The figures in the margin indicate full marks.

* The question Paper consists of Section—I and
Section—II.

« All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version, the
English version shall be considered authentic.

» Parts of the same question must be answered
together and must not be interposed between
answers to other guestions.
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SECTION—I
ErE—I

Answering Question No. 1 will be compulsory. Two
questions are to be answered from Part—A,

Part—B and Part—C :

WA @Egi-1 ® 3W & sifad &) wm—a, Wri—s ey

Y—1 § @ Wl F TR 3§

e
2 Sm % 4m ol bm Y
a A A L]
El = Constant
I=200%x10"% m*
E =200 GPa

Draw the BM diagram for the beam
shown in the figure above when support
B settles by 10 mm, using moment

distribution method.

10

7 fom § g fim F fom 997 sl ()
amE wE, 99 g9 B 10 mm g J20 @R
%, sl fme By = wnw F@ g

fb} Calculate the ultimate flexural strength
of a T-beam section having the following

sectional properties :
Width of the flange

= 1200 mm

Depth of the flange = 120 mm

49/FG/CC/M-2022-00f12TA
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(c)

49/FG/CC/M-2022-09/127A

Width of the rib = 300 mm

Effective depth = 600 mm

Area of tensile steel = 8 bars of
25 mm
diameter

Materials : M20 grade concrete and

Fe415 HYSD bars
frfeften wRedd e A T-0W TieE
E W amed w1 g S

ESE DR = 1200 mm
A # TR = 120 mm
fr= 1 <= = 300 mm
W T = 600 mm
T TEE W TR = 25 mm
=H i 8 B

e : M20 iz ##F T Fe415 HYSD ©8

A 1:50 scale spill-way model has
discharge of 1:25m?/s. What is the
corresponding prototype discharge? If a
flood phenomenon takes 12 hours to
occur in a prototype, how long should it
take in the model?

™ 1:50 YR & fEed wem W
1-25 3 /AFvz w1 oo ¥ 9% WdEEy
g e Fem e som? o widese o
g FH A 12 5 @ €, ot aiew & Wy oW
e wmm @am?

10

10
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2.

(cl)

(e}

(a

49/FG/CC/M-2022-09/127A

(4)

Define displacement and momentum

3
thickness. Obtain §° and 8 fi E=[%J .
v

Feqine = i Rrrdm w) ot )
5=(%]+ B, @ 8 @ 0 W et

v

A sand deposit has dry unit weight
=15 kN/m® and porosity = 45%.
Determine critical hydraulic gradient.

u @ Fd @ goF T WR = 15 kN/m®
AR wgm = 45% ¥ Wi® G @ W
Frafoor Shifem)

PART—A
UM—F

Draw the maximum shear force and
bending moment diagrams for a girder
of span 250 metres traversed by a load
of 2:0 kN extended over a length of 60
metres.

ww 250 d # gl 9w T W, @
2-0 kN #1 WX, 5t 6:0 Wi s o Braria
%, whomm fem own &) o * fem sritEem
FUETY W A9 A S0 S Ei

10

10
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(b) A reinforced concrete beam of

(c)

49 /FG/CC/M-2022-09/12TA

rectangular section has a width of
230 mm and an effective depth of
500 mm. The effective covers to tension
and compression reinforcements are
40 mm and 30 mm respectively. The
beam is reinforced with 3 bars of 20 mm
dia in tension and 3 bars of 16 mm dia
in compression. Find the limiting
moment carrying capacity of the beam.
The grade of concrete used is M20 and
steel grade is Fe415. 2

qEAER Ui F U waftw FEE & aEm f
e 230 mm v y9ET T®E 500 mm g
T U9 AffEa YEe W YWl A HH:
40 mm Td 30 mm #| 9 ¥4 ¥ 20 mm
=W I 3 88 U9 §4s4 § 16 mm =W
Tt 3 BE F g WEfvg &1 99 & HwWE
Feu-aRe gwa @ it e fer T
12 F T8 M20 30 39919 F1 72 Fed 15 2|

A simply supported steel beam of span
4 m carries a factored point load of
450 kN at its mid span. The beam is
laterally supported. Check the adeguacy
of ISMB 400 section to carry this load. If
it becomes unsafe, redesign it by
providing extra cover plate to make it
safe. Assume the section is plastic.

15
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(6)

Grade of steel is E250. Use limit
state method. Section properties of

ISMB 400 : 20
A = 7840 mm?
b; = 140 mm
ty = 16 mm
t, = 89 mm

.

1176-18 x10% mm?
1020%10% mm?

4 m Pl =t o et w aw e
firegfa % wer § 450 kN =1 ftra fag it 767
w1 B weda: aeheE 21 7@ 9T R T
% f&u ISMB 400 uf=dz it 39w
witg $ifew| 2R 27 g o &, @ @ g
TR F for ol s =i R oW m
o Afrmegs difeg) afEge W gEe AW
wftfer | s =1 3 E250 #1 divia s fafy
%1 Iqam #fem ISMB 400 % uft=de %

o

49 /FG/CC/M-2022-09/127A

7840 mm?

140 mm

16 mm

B9 mm
1176-18%10% mm?

1020 x10°% mm?
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(a}

(7)

OR / st

A square hollow section is connected to
the flange of ISMB 600 as shown in
figure below. The bracket is subjected to
symmetrical, vertical and horizontal
loads of 50 kN each. The size of SHS is
150 mm =% 150 mm x 6 mm. Find the
weld size required for the connection.

ISMB 600 % % @ U TN Grae F12,
¥R fom it =R T SEER, g9 R W AR W
50 kN #1 wi #av: oufm, &fs w6 swhnw
fom # wfm ® wiER @Ew FE
150 mm * 150 mm * 6 mm H9 ¥ 2|
TH WiE & fou saws des 9Ew W St

15
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(b) A rectangular reinforced concrete column

(cl

49 /FG/CC/M-2022-09/12TA

of size 250 mm x 400 mm is used to
support an ultimate axial load of 700 kN.
The column has an unsupported length
of 3:2 m. The column is effectively held in
position at both ends and restrained
against rotation at one end.

Design suitable reinforcements in the
column using M25 grade of concrete
and Fe415 HYSD bars. Also draw the
reinforcement details. Use limit state
method.

250 mm * 400 mm WY F TF AFAHR
walea Faie T %1 I U 700 kN ¥ W
Hefr Ww # A w0 # o fE w2
e i SEtEa el 32 m ®| e 3
firt o ffa & wwreht =9 @ mEg § ofn o R
. ia-faiifia 2

M25 Iz % Sz 3t Fe415 HYSD &% #1
I FEH TN A IR WaeH] S e
#ifeu) vaem frew ot ofifaw) dioie s
faftr =1 35gm Hifm)

A three-hinged parabolic arch has a span
of 40 m and a central rise of 8 m. Five
wheel loads of S kN, 6 kN, 6 kN, 4 kN,
4 kN spaced 4 m, 3 m, 4 m and 3 m in
order, cross the arch from left to right
with the S5kN load leading. When the
leading load is 30 m from the left hinge,

15
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(a}

49/FG/CC/M-2022-09/127TA

(' )

calculate the horizontal thrust in the
arch. Also calculate the bending
moment and normal thrust at the
section under the tail load.

= fi-fs TEals T f R 40 m @
TA-33M 8 m &1 9w 9Rg @ Wi 5 kN,
6 kN, 6 kN, 4 kN, 4 kN, Sl 78 4 m,
AmAmE3ImAGFAE, SEH M
=nd wha % & gl 5 kN 9w w=d 3 ) s
T AT T AT Wi aE fw 8 30 m TR,
7t = # &fie yoire =1 afrer Hifem | 38 /Y
fres W F andl uftedy w aww sl eIk
sifvreia woig &1 ot e i)

PART—B
w—a

An oil of viscosity 18 poise flows
between two horizontal fixed parallel
plates which are kept at a distance
150 mm apart. The maximum velocity of
flow is 1-5 m/s. Find—

(i) pressure gradient;

(ii} shear stress at two horizontal
parallel plates;

(iii) discharge per unit width for
laminar flow of oil.

20

15
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fc}
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( 10 )

18 Wigw V=al 95 a9 UH-gat & 150 mm
0 70 w A dRw AR T <t & 6=
vaifed 81 waig % AW 39 145 m/s Bl
T ife—

(i) T W
(i) 3 &t FHEAE wE T e g,

(iii) ¥ ¥ walm vaw ® fu sfr e el
fore |

A rectangular wire of crest width 0-4 m
is used to measure the discharge in a
rectangular channel 06 m wide and
0-45 m deep.

If the water level in the channel is
0225 m above the crest, find the
discharge in the channel. Velocity of
approach to be considered. Assume
C; =0-63. '

T 06 m WE W 045 m TE AETER
Fifesm & Femm # 7R 2g 04 m =2 fim
A U AT 9T F SEHe R o g
afz aifgem # wo-ww fifE # 0225 m FW
w1, ot g & Fre 3 $ift somm # 3
# @ 81 C; =0-63 TF =it

Draw the following water surface profiles
of pgradually wvaried flow, stating
conditions justifying the types of profile :

(i) M, type profile

15

20
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(a}

49 /FG/CC/M-2022-09/127A

(11 )

(i) S, type profile

fiii} C3 type profile

fiv) A sluice gate in a channel with mild
slope to supply water in a channel
from reservoir.

Faw: uiEdl v % fou Pefefen 5@ a0

e i a0 3 e # wenst ¥ B

A H WO §U e sfee w W

$ifsm -

() M, &9 drmEs

fii) S, =9 NEEA

{if) Cq T%9 WHTEE

(iv) T% =fgw & H2 v g w2 S
e F UF FT B we gwg F 2

OR | stuar

A jet of water of diameter 100 mm
strikes a curved vane at its centre with a
velocity of 15 m/s. The curved vane is
moving with a velocity of 7 m/s in the
direction of the jet. The jet is deflected
through an angle of 160°. Assuming the
vane is smooth, find—

(i) the force exerted on the vane in the
direction of the jet;

fii) the power of the jet;

{ Turn Over )
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(b)

49/FG/CC/M-2022-09/127A

(12 )

A series of vanes are attached to =&
rotating wheel such that jet always
strikes the vane. Find {i), (i) and (i) of
the above case for this situation also.
wE # U 100 mm =9 9 YR 0F @56 a9
% F2 W 15 m/s & 37 A T B 9%
yan it e § 7 m/s % 9 & nfa = @R
TIR 160° & = 1 i & s ¥ A= =
TE HAd g, TE SHifen—

(i) vam F B § 97 W ¥ =19

(i) wEw T

(iii) S|

T U FL TR T T HE A1 sl U8 S0TET T
% & vam e 39 A U B oW wEwn ¥
for oft 3wk (i), (i) AW (@) B 7@ K

Air flows over a flat plate 1 m long at a
velocity of 6 m/sec. Determine—
i) the boundary layer thickness at the
end of the plate;
fii) shear stress at the middle of the
plate;
(iii) total drag per unit length on both
sides of the plate.
Take mass density of air
p=1-226 kg/m® and kinematic
viscosity of air v =0-15x10"* m?/sec.

15

15
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( 13 )

TF 1 m & §9a0 Wi & 9 6 m/s § A
8 w1 yaTiea @ Wt &) Pefafae w5 9w 9w
Him—

(i) ¥z % 3 # dw v B die;
fif) w2 & mea H avEen gidee:
(iif) =2 % FF gaE W Fe $/uw aE)

A1 : T FSEE 9 p = 1-226 kg/m®
@ ' # bicies A
v=0-15x10"" m?/s.

A discharge of 16 m®/sec flows with a
depth of 2:0 m in rectangular channel of
width 4-0 m. At a downstream section,
the width of channel is reduced to 3-5 m
and the channel bed is raised by
020 m. Analyze the water surface
elevation in the transition.

@ 16 m?/sec ® frmwm 4-0 m
HEAER FifEE ¥ 2.0 m TEE W vERa §
FETE Witsas W Afew # HigE 35 m T
w5 6 T ¥ U7 9 a9 F 020 m |
T} §9 HEA A GE-T8 & IeAW B favern
EiEd]

20
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4,

( 14 )

PART—C
/T

fa) What is standard penetration test?

()

49/FG/CC/M-2022-09/127A

What corrections are applied for the
test? Name other penetration tests
giving the positive features of the tests.

HAF Hadve TOEn g #ar B7 A uliew &
o FR-4 dm wam g s §7 e
daaTe ulwwl = IgE difn @ I
wEHE wE i fofag)

In a consolidated drained triaxial test
(CD test] a specimen of saturated sand
failed under a deviator stress of 220 kPa
when the cell pressure was 100 kPa.
Determine the  shear  strength
parameters, the shear strength and the

maximum shear stress.

T "ua aea Bewfy whew § g e =
T 220 kPa Fi= vime w swwe @
e e °E 100 kPa 91| #9Eww amed
ml s m Ea" mﬁﬁq HIETI
uftme =1 Frafor i

15

15
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49/FG/CC/M-2022-09/127A

(15 )

fe} A square pile group consists of four

friction piles, constructed on a cohesive
soil deposit, Diameter of each pile was
300 mm, length was 10 m and
centre-to-centre spacing between the
piles was 750 mm. Unconfined
compressive strength of the cohesive soil
was determined as 200 kPa. Assuming
adhesion factor = 0-6, determine—

fi) group capacity of the piles based on
block failure criterion with a factor
of safety of 3;

(ii) group capacity based on individual
pile failure criterion. Assume factor
of safety for single pile = 2 and
estimating group efficiency by the
converse-Labarre equation or any
other method;

(iti) design capacity of the pile,

T TR TEe @ w9, fewd 9w wdor g §,

wF woed g e w Fein fen o R vl

EA ¥ =W 300 mm 9, FEE 10 m 4

T UEEl % #W He-d-dm #w HAouw

750 mm 91| T i f amfem d9dem

wmE F AW 200 kPa Fwen w81 snEes

% = 0-6 g §i—

() G Ui 3 W gu, wAw heE e #
HTHT T UTEA] T 1 EHA I e

20
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(a)

()

49/FG/CC/M-2022-09/127A

(16 )

(i) T TRE Few fawm % smaw woa
gHa ¥ i) g eifee s e &
fou wan iw=2 W @ =W
Tt -mEn. gHiEn g0 Hual e w3
Aty g s &

(ifi) wEw I g F fesmgm dyw Ffeg
OR /[ memay

What type of foundations be provided
for  successful performance of
constructed low-rise structure on

expansive soil?
TET T W HE FHEl w9l & v §
e wwm f1 ff A fee?

A square foundation has to be
constructed on a thick deposit of
uniform cohesionless soil with angle of
internal friction ¢ =34°. The depth of
foundation is 1-2 m. The water table is
at a preat depth and its effect can be
neglected. The allowable design load of
the footing with a factor of safety of 3 is
700 kN. Determine the size of the
foundation. Given §=34° N_=52-6,
N,=36-5 and N,=37-0 and unit
weight of soil r =18 kN/m?.

15

15
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(c]

49/FG/CC/M-2022-09/127A

( 17 )

THEAEE FEeEE e, e st e w5
0=34° 2, F uF "R Fdy w, v wien =7
1 i e s 81 A o 12 m B
e T HIE TR TR U SEe 9 A
AFT S TEA © OGN P 3 % WM, U W
w1 AfFEE W 700 kN B e 1 s
fuffs #ifm) =@ . ¢=34°, N,=52.6,
N, =365 T N, =37-0 79 5 & 0%
YR r=18 kN/m?|

An embanlkment is being built of a soil
whose effective stress shear strength
parameters are as follows :

C’'=100 kN/m?; ¢=20 degrees,
unit weight = 17 kN /m?

The pore pressure parameters A and B
determined by the triaxial shear tests
are 06 and 0-8 respectively. The height
of the embankment has just been raised
from 5 m to 8 m.

Determine the shear strength of the soil
at the base of the embankment. Assume
that the dissipation of pore pressure
during this stage of construction is
negligible and the lateral pressure at
any point is one-half of the wvertical
pressure.

20
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49/FG/CC/M-2022-09/127A

( 18 )

w Tt mm & g, fed syt fes s
el F urae Fefefes €, @ azag @ fwin
ﬁﬁTﬂTﬁT%:

C’=100 kN/m?; ¢=20 faoft. o=
YR = 17 kN/m?®
ety g ofgel ¥ g Fuife O9r 2=
Ted A 3R B @49 06 3R 08 §I
wzey & 9% 774: (just) 5 m A 8 m 7F

o 32 T Ry

WY F MW W gE F F9E HeE w1
fruftr Fifem mfte & Fofor 6t 59 s9on &
AN R TR w & TvE ¢ 3 7w T fd oft
fog w s =@, S=hw 3= =1 amn R

SECTION—II
TUE—II

Answer 4 questions from any 2 Parts out of 4
12%x4=30

4 9t § B, f51 2 9ol @ 4 vl ¥ Iw 9w

PART—A
HWrT—=

8. (a) What are the different types of bricks?

Write about their gualities.
faftrm e 1 A A § P AR
1 ferfiay

{ Continued )
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(b)

(c)

(a)

(e)

49/FG/CC/M-2022-09/12TA

(19 )

What are  different types  of
specifications? Discuss about each of
them.

i von & Sftfsree #R-30 3 §7 =
* @) A faEsT fifem)

PART—B

qrr—=
Draw a line diagram of superelevation
and explain its different components
along with its advantages.
grufeEed w1 AmA wite diee e
Fen-3e Hewt f =mEm W qoi gl
ifem)

What are the different types of gradients
provided on roads? Explain about them.
wew W foet ww * zTer Ru 9@ ¥
= i)

PART—C

wWE—
A wide irrigation channel is laid at a
slope of 1 in 4000. The size of the sand
is 3:0 mm. Water flows at a depth of
0'8 m. Find, whether the bed is moving
or stationary. If the size of the sand is
increased to 7 mm, and the slope to 1 in
1000, what will happen to the bed?

{ Turn Over )
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(g]

49/FG/CC/M-2022-09/127A

( 20 )

uF =gt = T2 = 4000 # 1 @ w Em
& T R e o9 30 mm ¥ SR
08 m # TEUE ¥ W® w B Aew Hifem fF
e fern & 91 wF W #) R A ¥ Am A
7 mm % R 9@ dR T #1000 ¥ 1=
o v, © v @ el = A

The culturable commanded area for a
water course is 10000 hectares. The
intensity of irrigation for wheat crop is
25% and for rice is 15%. The Kor
periods for wheat and rice are 4 weeks
and 2:5 weeks respectively. Compute
the outlet discharge. Neglect channel
losses,

TF SEET & WAl # wHiEE 89 10000 X
¥ frend e, W % R 25% o w=w &
ferm 15% #| #n oty 7 % o 4 awm o
9Ea & o 2-5 @ R fom ww f e
Fif| w9 F TesiEe fifa)

PART—D

HT—A
Discuss the conservancy and water
carriage system of waste disposal.
Enumerate its advantages and
disadvantages.
Fau foed & Ae-ae v we-a wefn 6
w=i Hiferg) 5% T uF FEH = FaE)

( Continued |
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(h) Design a septic tank for 200 persons
having normal wastewater flow of 110
litres per day. Assume all other data
suitably and mention them.

200 =fwat F fom @2 35 =1 fewmsa $ifm,
ot gmA neew #9198 110 e ofafs
81 377 v wHiwst i wewn w1t v ffe

Two questions are to be answered choosing from
any 2 Parts out of 4 Parts below :

R syt & & 5l 2wt @ 2 ol & 3
Zifam -

PART—A
HTT—=h

6. (@) Write a note on different types of
cement. 10

fafim v % iz w o T fafag

(b) (i Which lime will you recommend for
white washing and plastering? Give
reasons for the choice. 5
g SR Rt % R e aw & A
W AW BT WG GET w w0
ifdr)

49/FG/CC/M-2022-09/127A { Turn Over )
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(c)

(d)

(e)

(a)

49/FG/CC/M-2022-09/127A

(22 )

(i) Describe briefly the manufacture of
lime.
o F wW A ufEm @ EEw § e
Eaie |

What is the role of water-cement ratio in
strength of concrete? Write in detail.

Fhie N el § ser-dide B qfew F T §
fawam & feifta

What are different types of paint and
where are these used as building
materials?

faftm 7 & e w-2 9 § ol 3 waR-umh
#1 A wE e B 27

Adhesives are extensively used as
building materials. Discuss different
types of adhesive used along with their
advantages and disadvantages,

tERfEE w1 v gae-gmdt T 92 T m
T = 21 fafie ow & Uggfe A e
o s % | fadeen fife)

OR [ @wan

What iz cofferdam? Discuss the
requirements of a cofferdam.
HIEC-AY R R Fep-aty Y anavsare
=i e Fifg

5

10

10

10

10
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()

(c)

(d)

(e)

» (a)

49/FG/CC/M-2022-09/712TA

( 23 )

Why are piles wused in building
construction? Write a short note on
different types of pile used.

vaA-Fm § ugew w0 gewe B s 27
TR g e R % URes W U HiE
T fafiam)

Classify and discuss stone masonry.
ween ford =1 ffao =, faa=an Hifsm)

Write about causes, effects and
prevention of corrosion.

s % whwn, 9 vE FEmw & e § ffeg)

What are lintels? What are the different
materials used for lintels? Discuss.

e = B7 e & o wim 9 9@ ffim
amfit & fE= fife)

PART—B
AT—

Discuss the types of horizontal curve
with appropriate sketches.

wafya TafaEt 6 weea & ffim o % éfe
=l R/ fEw fifem)

10

10

10

10

10
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( 24 )

(b) Calculate the spacing for contraction

(c)

49/FG/CC/M-2022-09/127A

joints and expansion joints with an RCC
slab of 3-5 m width, thickness of 25 cm,
friction 14, steel bars of 12 mm
diameter located at 0-35 m; width of
expansion joint gap 80 cm; maximum
temperature difference 40°C and
coefficient of thermal expansion of
concrete =10x107° per °C.

TE SRewlcHle e 35 m =rEl 25 em
TiEr, Wi 14, 12 mm =9 % @ # 58
035 m W IEEE @ ey 92 =
80 cm;arﬁrmnmmﬁmmﬁ“cﬁaﬁ—m
HFe Sz @ e S ¥ sana oo
i Fe W oafw e s
=10x107%/°C %/

A bus is moving with a speed of
60 kmph on a two-lane highway, It
wants to overtake a slow moving vehicle
having a speed of 45 kmph. Calculate
the OSD. Assume driver’s perception
time of 4 seconds. Speed of opposite
vehiele is 50 kmph. Length of vehicle is
8 m. Acceleration of gvertaking vehicle
is 10 m/sec?. Safe distance between
passing vehicle and slow wvehicle is
1-5 m.

10

10
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(25)

60 kmph % 41 # TF 79 A-T TEEF & T
T &1 98w gut o fE, 45 kmph, # T
FI FEEF FET TG B Aeumodio F MU
FL| Fow WG g9 4 dE0E A
wiferg| fofm R | smaet G o fd
50 kmph % " # w=E 8 m R
el w6 = T8 B 10 m)/sec?
2 EE A A o oW A A gl ol
15 m &I

(d) (i) A vehicle has a wheel base of 65 m.
What is the off tracking while
negotiating a curved path with a
mean radius 32 m? 5
TF 9 & SE-uR # g 65 m R
32 m e e & fow =% 99 W oW g
% eff = wrie

{ii) A vehicle moving at 40 kmph speed,
was stopped by applying the brake
and the length of skid mark was
122 m. If the average skid
resistance of the pavement is

known to be 0-70; determine the
brake efficiency of the test vehicle. 5

40 kmph % 31 @ =& @ 9984 # 7%
CUIC e I ol =
122 m ¥ 30 vt F1 #iwg % wfidy
0-70 B, @ = =T F A% FHA "eE
#Fife)
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( 26 )

What is kerb? Discuss different types of
kerb.

w4 791 87 fafim v & ==t it fod=n Siftm

OR / e

What are black cotton soils? What are
the main problems of black cotton soils
from stabilisation point of view?

=1 Fied gan w wdt &7 Rl % gt
B =% Fied el 6 =W g wwed §7

Elaborate in detail the construction of
water-bound macadam roads.

gie-age WHEn (WBM) #v % fmin w
foega v =ifem)

Calculate the equivalent C-value of a
three-layered pavement section having

individual C-values as given below :

Materials Thickness, cm | Cwalue
Bituminous concrete 10 a0
Cement treated base 20 225

Gravel sub-base

10

15
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ATl Yaie B9 % WHged C-AW i Tl
Fiferg, s Fem-zem c-oam R Ry mwoE

LLIE) #zE, cm C-5m
firglm e 10 60
ditiz s smm 20 235
' il 3-SR 10 15

(d)

(e}

(B)
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Enumerate and discuss different types
of intersection.

e v & =owE = s e
Hhifem |

Write about different types of vertical
curve

faftm me % 3w =% & =it 4 fiflay)

PART—C
|

What are different surface irrigation
methods? Discuss about all.

wadt fiad & s9-59 8 ofs 82 o & = §
HAEL |

What is meant by canal regulation?
What are wvarious canal regulation
works? Discuss them.

TR VO W Haew &7 fafum T s
FH FA-wa & #7 @ W fEw S

10

10

10

10
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(e)

(@)
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Explain multipurpase reservoir
planning. How is reservoir capacity
determined?

qg-3eIil WEWE G A smEn Hife|
HANE F e ¥ Ay o e 87

What are different types of dam?
Di=zcuss in brief,

fafim o & &y -3 4 87 98y & fEm
Hifs)

Describe the method of flow-mass
CUTrves.

wAl-AE T & wlE w5 i
OR [ 3o

A fully penetrating artesian well is
pumped at a rate Q=1500 m?®/day
from an aquifer whose storage
coefficient and transmissivity are
4x107 and 0145 m? /min,
respectively, Find the drawdowns at a
distance of 3 m from the production well

after one hour of pumping and at a
distance of 350 m after one day of

pumping.

10

10

10

10
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s weya, fem 2w s o geelifeiE
#FA: 4%107 M 0-145 m? /min ¥, ¥ =
qoi A4l snfdsm FE @0 Q = 1500 m® /e o
s m ) o R o Fam 3 mo#gh
WG U o 9fe & W1 350 m 1 3 W
gTereT wew A

During water application to furrow

irrigation system, the following data
were collected :

(i) Average run-off = 100 lit/min for 20
hours

(ii) Flow of 160 lit/min is required for
recirculatory irrigation to be applied
8 times in an hour

Compute—
(1) suitable size of the storage tank;
(2) maximum storage possible;

(3) if recirculatory irrigation is applied
continuously, compute the time of
irrigation, and the capacity of

storage tank. 10
Il wEE F T, W feer fafe 3,
frfafias ofs2 w2 A ™ .
(i) sea @ AF = 100 lit/min 20 = ¥
fom
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(i) TF W2 F 8 = fwdored fimd ¥ fom,
160 lit/min =T % =fEw|

(1) "mem &% % wgm T A e i)

(2) G wftwan dew $1 o $ifsm)

(3) sm Gedered faar wmaw fem s g,
a f=E v oin wmew 3= F awew @t
o Hifang

¢/ Design an irrigation outlet for the
following data : 10

Full supply discharge = 65 lit/s

FSL in minor on u/s side of outlet
=236'00m

FSL in water course on d/s side of
outlet = 23590 m

FSL in minor on 1/ s side of outlet
=1-08m
B ™ e & fou s feard aeede =
g Fifm
of amgff W = 65 lit/s
FSL #rgn #, w@ceie % u/s @5s A
= 236:00 m
FSL 9t 1 &, sn3zeie & d/s o3s ¥
= 23590 m
FSL wWigw #, a3z F u/s W5s §
= 108 m

49 /FG/CC/M-2022-09/127A ( Continued )



www. prepp.in

(e}

(e}

(b)

49 /FG/CC/M-2022-09/12TA

( 31 )

Discuss various methods for finding out
precipitation over an area.

et &3 & 3fum % oA & ffim alwt &
Taer= #ifsy

Write about different methods of

controlling seepage through
embankment and its foundation.

weal 3l as ffa # Frem w O A b
faftrdt =t fofan)

PART—D
qT—H

Draw and discuss the working of a
sluice valve.

fim s wEE 9ed fi sEwEn foFE
#ifam)

Write the reactions of chlorine with
ammonia showing the distribution of
various species with pH. Also draw and
discuss the break point chlorination.

st o w6 ofifen ¥ ffm e
& @t # pH & dgd # fofaw v==-fag
FerE = oy " == S

10

10

10

10
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fc) Assuming that the surface on which the
rain falls in a district is classified as
follows :
20% of the area consists of roofs for
which the run-off ratio is taken as
0-90; 25% of the area consists of
pavements for which the run-off
ratio is 0-85; 50% of the area
consists of lawns, gardens and
vegetable plants for which the
run-off ratio is 0-10 and the
remaining 5% of the area is wooded
for which the run-off ratio is 0-05.
Determine the coefficient of run-off.
If the total area of the district is 1-62
hectares, and the maximum intensity is
taken as 62'5 mm, what is the total
run-off from the district? 10
e feafem % v am w o ) fe w6
| afiga e mr &
20% &5 W (S $HI) Siei-3aTE S
090 B 25% B W (UM TAR)
WA-AGEE F9 0-85 ¥ 50% &3 W
(%mm, =f=n & apin dt) se-smEme
FE 0-10 §; TR 5% &9 W (Set
&7), FH-3TE® A 0-05 Bl
ST~ 3TETE I Aem i)
I 4 femfem = g dwe 1462 ¥ 2 afR
st f@a 62:5 mm femn = &, @ T
feafi ¥ 39 w@-s1vaw fi e A
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( 33 )

Discuss a scheme for solid waste
collection and disposal.

319 FE0 THEE vE e & R oo e
i == Fifem)

Design a rapid sand filter unit for
45 MLD with its filter bed, sand bed
and gravel bed. Assume other data.

4-5 WoUHElo F UF ga =y fheet Iz =t
% e wm, 99 ¥ W e = wlka
e it == wiwsl 6t wern A

OR / @1eran

Write a note on environmental impact
assessment on mining project.

i ueEE F i @ SR W 0
Faor fafan)

Calculate the size of a single-stage high
rate trickling filter for the following

10

10

10

10

data :
Flow L] =45 MLD
Recirculation ratio =14
BOD of raw wastewater =280 mg/L
BOD removal in PST = 35%
BOD of final effluent =50 mg/L
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fofefas afwdt & fm wa-am s=-m

exfom e & um 6t e #ifsm
wH = 45
THoTsoElo
faGeT AgIm = 14
Head H HAosdodle = 280 mg/L d

frou@odle T Hoaflode F Hft = 35%
AW | F dedlflodlo = 50 mg/L

(c) Draw a sketch of an oxidation pond and
describe its working mentioning the
symbiosis principles. 10

st §% w1 Yaf wif ik R
Tagi =1 sifes F@ gu st wEiwE £ ==
Hifem

fd) What are the chemical and
bacteriological parameters of water '
affecting health of any population? !
Mention five permissible chemical and
bacteriological parameters. 10

ol wwen & @ 5 ool =0 9@
TEE ud eyt = A @i o
et v wEn & s w5 fefan
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fe} Draw a typical figure of houss
connection connecting the service pipe
with the municipal water main and
explain its different cornponents. 10

W wE FaaE, W ghie 9w % 9 ®
ufde oy & Wem §, W uE gdemes
: AR g ToE faim et @ fae dfeg)

* k&
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