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e 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 Enghsh 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 questions.
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SECTION--I
©vg—I[
Answering Question No. 1 will be compulsory. Two

questions are to be answered from Part—A,
Part—B and Part—C :

WA G&I-1 F1 W A1 AfEd §1 9m—h, Wi—a g

AT & &) Il & WA § ¢
1. (a) A B (o) D :
4N e O Sy
Sm 4m 6 m

¥ ¥ P B
EI = Constant
I=200x10"° 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
o R § R i % R s et (Sem)
M@ Y, 51« WA B 10 mm FR ¥ dar

&, ol fomw fofy w1 s@wer @ gul

(b) Calculate the ultimate flexural strength
of a T-beam section having the following
sectional properties :

Width of the flange
Depth of the flange

1200 mm

120 mm
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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 10

fafafee it quemt et T-9@ =t &
T A qWeE F Ui HINT

TAS i =S = 1200 mm
weisl A TS = 120 mm
fa f e = 300 mm
Tt TS = 600 mm
T TG BT AABA = 25 mm

= #i 8 B

9= : M20 3 #3hi2 T§ Fe415 HYSD B¢

(c) A 1:50 scale spill-way model has
discharge of 1:25 m? /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? 10

W 1:50 ¥R F fAed Alew @
1-25 #i3 /Q%ve % fremmr ) WF Weny
T fran o B smom? IR widiey #
g M F 12 2 W £, d visd # 91g M &
foraT wwg @m?
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(e)

(@)
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Define displacement and momentum
1

thickness. Obtain 8" and 6 for ue (%) o
v

fegrad= 7 Aien e & sionfya R
u_ y—'li *
__(g) A @ & @m0 ; PRIl

v

A sand deposit has dry unit weight
=15kN/m3® and porosity = 45%.
Determine critical hydraulic gradient.

w W P89 1 T TE R = 15 kN/m?

IR Wydl = 45% &) Fif<d AT T H
fayfor fifsm)

PART—A
L

Draw the maximum shear force and
bending moment diagrams for a girder
of span 25-0 metres traversed by a load
of 2:0 kN extended over a length of 6-0
metres.

w 250 #ix Hi fagld 9@ = |, &
2-0 kN 1 ¥R, Sl 6-0 HX T=E o foamia
3, nfmm fen w0 R TR ¥ fam siftreean
JUEU T qAT S IO IRG Wi

10

10

15
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(b) A reinforced concrete beam of
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. : 15

AIATHR =3 & Tk Yaford dshic & o i
e 230 mm T§ T9E TEE 500 mm I
T 9 e Yaed 1 INEl SAE0 AN
40 mm W 30 mm 2| 99 &9 & 20 mm
=g et 3 Bet T died ¥ 16 mm W
et 3 Tl % g YEfed ?1 oA & Hwia
Feel-gRr &wan §a@ HIfv| e fe T
FHE F U M20 3R 3@ #1 IS Fed 15 Bl

(c) 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 adequacy
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.
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Grade of steel is E250. Use limit
state method. Section properties of
ISMB 400 :

A = 7840 mm?
bf = 140 mm

tf = 16 mm
t, = 89 mm
Z = 1176-18x10° mm®

. Z, = 1020x10% mm®

4 m fogle it & geaea 96 9@ o
fgfa % 7ex # 450 kN &1 IR forg R &7
AT #| G UiNEa: Al 71 3 R B GeH
FA ¥ fow ISMB 400 ufsse #it Iwgwmar i
wite A IR 77 srgtfa diar g, @ gl
T % frg affes e W YoM = TWH
i fftrer Aifsg) Ti=ss w1 gues AW
e | geara 1 I E250 1 Hiwia staen fafy
i I@M MYl ISMB 400 % W=t &
Tﬂﬁ:

A = 7840 mm?

by = 140 mm

£ ax 16 mm
= 89 mm
Z = 1176-18x10% mm®

Zo = 1020x10% mm?

20
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OR / @t

(a) 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 x 150 mm x 6 mm. Find the
weld size required for the connection. 15

ISMB 600 % Tisl ¥ Th TSR Gr@an Hie,
2 o 2wl T IgER, I ¥ W SR W
50 kN &1 WR %H9: gaiha, Sfas @ St
ffmn # wEw@ R TER GEW R
150 mm x 150 mm x 6 mm H9 &I 2|
W SIg ¥ fT rawE dee wES g Hif)

150 mm
UERRRRRRRRRRRRRARRAAAR

b
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(b) A rectangular reinforced concrete column
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. 15
250 mm x 400 mm Y % TH JFAHR
yafrd shie TP 1 ST Th 700 kN & =W
Faffa R A T FA F fog forn st 81
@ f I g 3-2 m ¥ WP aE
R w oy o gureht w9 @ oeg § o T &R
¢ ota-frdf 31

M25 3T % wshie 3R Fe415 HYSD 38 &
ITT Fh W F ST el hl AT
Hf e foemw of difew) i s@en
faftr =1 S HAfvm

(c) A three-hinged parabolic arch has a span
of 40 m and a central rise of 8 m. Five
wheel loads of 5 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 5 kN load leading. When the
leading load is 30 m from the left hinge,
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calculate the horizontal thrust in the
arch. Also calculate the bending
moment and normal thrust at the
section under the tail load. 20

ww f-fte waals e A fgfd 40 m @
79-33F 8 m ¥ U ufdl I WR 5 kN,
6 kN, 6 kN, 4 kN, 4 kN, St ®&R 4 m,
3mA4imE3mAPRE, SEHRAWR
Tt Fg Fa & el 5 kN 9R 9= 0 31 S
TR T e I R 9Ei &/ 30 m | g,
@ e § Afve uite F1 aitwem AT 39 |1Y
iz wr % e aRest W da emgy iR
ifireie wone @1 ot aReem ST

PART—B
H—a

3. (@) 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 15 m/s. Find—

(i) pressure gradient;

(ii) shear stress at two horizontal
parallel plates;

(iii) discharge per wunit width for
laminar flow of oil. 15
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18 Ui WAl 91 49 -3 @ 150 mm
i g W = @ dfve R e e & =
yaifed ¥ WaE &1 ARFEAW AT 1-5 m/s Bl
A hifve—

(i) &< JAUT,

(i) 3 AT TR <A R AU Fdwe;

(iii) 99 % wWiF varE » fou g s <en
freaaon|

(b) 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 ci'est, find the
discharge in the channel. Velocity of
approach to be considered. Assume
C; =0-63. ' ! 15
TH 06 m € W 045 m TE

aifeent § o & 7R g 04 m AR R
T Toh AFATHR TR HI FEuTe TR s 21
Ife aifgem & s@-wR R ¥ 0225 m IW
A, a arfeer # for @ Al swmE F 3
! A Bl C; =0-63 WA T

(c) Draw the following water surface profiles
of gradually varied flow, stating
conditions justifying the types of profile : 20
(i) M, type profile
49/FG/CC/M-2022-09/127A ( Continued )
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(ii) S, type profile
(iii) C3 type profile
(iv) A sluice gate in a channel with mild

slope to supply water in a channel
from reservoir.

FAS: Uiadl yarg & fou fefafes 5@ waw

reEa G a9 3@ yER ¥ NeEal ®

FaEe W oFAW FC T Ny W wWm

$ifre :

() M, T&I NHEA

(ii) S, &I WHEA

(i) C; T&I NTEA

(iv) TF A | AR Yaurar b WEd e S
SR H Th FS § T TS F@ R

OR / wruat

(@) 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;

(ii) the power of the jet;
(iii) the efficiency.
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A series of vanes are attached to a
rotating wheel such that jet always
strikes the vane. Find (i), (ii) and (iii) of
the above case for this situation also. 15
S F T 100 mm ¥ I TR Th 5 oF
% HE W 15 m/s F AT ¥ THAAT 8| TH A
gyrR it R & 7 m/s & 30 @ wfa W & R
YR 160° % & W 3&fa & st j) 39 A
TR HAA gL, T Hife—

(i) 3uR A G & 379 | @ 9«

(i) TER A TRE;

(iii) <&l
TF U F @ I W FE a1l T AT T
3 f% vUR g9 97 ¥ TR B 39 ST F
forw ot 3wl (i), (i) Qo (i) B T BRI

(b) 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;

(ii) 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/m3 and kinematic

viscosity of air v=0-15x10"* m2/sec. 15
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T 1 m T THaA ©IE 6 SW 6 m/s & A
¥ g aed @ @ 81 Fefafes & oam s w
Hifm—

(i) =2 F 3id ¥ dw wag B A,
(ii) = & 7T § 9w Yioea;
(iii) ®C % I TR W FA 1/ Thel =S|

R : T T FHWH ¥ p = 1-226 kg/m 3
ik w1 A gelew  w@Ea
v=0-15x10"% m?/s.

(c) A discharge of 16 m?3/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. 20

T 16 m3/sec &l ﬁ'@RUT 40 m iﬁ%ﬁ
AFAHR Tl § 2:0 m TS W yarRd 21
IR I=sE W Ao A He® 35 m
FH H T T TG FIfeH a9 B 0-20 m I
T R 39 WAV A SA-US F SedH H fagerwor
s |
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PART—C
H—T

4. (o) What is standard penetration test?
What corrections are applied for the
test? Name other penetration tests
giving the positive features of the tests. 15

UHeh Fqayd Thau w1 gar 37 3 wem %
T -8 dmew v fer s 0 o=
qayE ThEmt @ Ig@ HivT qen T
TS Agun S faRaw)

(b) 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. 15

TF Wi Afeq Betefa wiew & wgw S @@
T 220 kPa 3R gfeeet W s@wa 2 T,
3§ WA €« 100 kPa o1l 319®9u  ged
Teel, 9Equ gmed Te  fehaw  Sue9w
Yfaea w1 Futor fifsm)
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(¢ 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—

(i) 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;

(iii) design capacity of the pile. 20
T FHR U5 11 %1, el =R oo gEa €,

T woee gt fge w i R w=n ) a@w
I1sd &1 ™ 300 . mm o1, T=1E 10 m ft
T UEEl % d" FE-8-FE H A
750 mm 91| &sH i f iy gfien
amed T HF 200 kPa febren w1 mEsH
T = 0-6 AMd §o—

(i) &N Th 3 A g, A bepr Rrgia F

STYR W 95l 6 991 &HaT Ta hifeg;
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(ii) THA R e g ¥ SuR W o
&uar §1a HINY| AW e O 9Ee &
f gen =2 w @ @
FHad-deR gHIwE g yar R e
fafyr g srgmfia @,

(iii) ag@ ht gHaT A fEE qun Hifvm)
OR / atuan

(@) What type of foundations be provided
for successful performance of
constructed low-rise structure on
expansive soil? 15

TR G81 W A% SRESH B 98 & WaH §
g yr A g @ =Re?

(b) 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 12 m. The water table is
at a great depth and its effect can be
neglected. The allowable design load of
the footing with a factor of safety of 3 is
700 KkN. Determine the size of the
foundation. Given ¢=34°, N, =526,
N, =365 and N, =37-0 and unit
weight of soil 7 =18 kN/m3. 15
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0=34° %, & & AR RYw w, & FiEr =
=1 fmior fmn s 31 ffg e 12 m R
ST TR FTH TS R T T T0H1 I 107
HET S G181 G OE 3 & WY, 91E
I AT MR 700 kN B\ g %1 R
fuffe fiffm =@ : ¢=34°, N, =52-6,
Ny =36-5 T N, =37-0 T Ta1 & TH&
YR r =18 kN/m?3|

An embankment 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?3

The pore pressure parameters A and B
determined by the triaxial shear tests
are 0'6 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 vertical
pressure.

20
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& W ger & g, e gl siee soean
amed & ye fefafaa &, & qedy = fmin
TSt

C’=100 kN/m?; ¢=20 faft; =
R = 17kN/m3
frerefi oroEw whewi & g fuife 9 9w
= A 3R B ®H: 0-6 3R 0-8 ¥l
deay i 9K a27a: (just) 5 m ¥ 8 m T
FX IR TR 2

qeEY & AUR W a1 F ATV aweA H
Frafwor iR wifte & fafo 6 5@ s@en &
IRH IR T w1 & T g iR ¥g 5 Rt off
fog W wfds Tm, S a@ =1 e B

SECTION—II
Qus—II
Answer 4 questions from any 2 Parts out of 4
Parts : 12%2x4=50
4 9rn ¥ ¥, Rl 2 Wit @ 4 g ¥ I AN

PART—A
HT—<h

S. (a) What are the different types of bricks?
Write about their qualities.

fiftm o B B B W B .
# frf
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(b) What are different types of
specifications? Discuss about each of
them.

faftm yor & AffFFew FF-29 3 §? &
F r § &= fifm

PART—B
awr—a
(¢) Draw a line diagram of superelevation

and explain its different components
along with its advantages.

TUaE w1 AR oM e @
A-FAT qEH K AR WH N Gl
#Hifs)

(d) What are the different types of gradients
provided on roads? Explain about them.
Teh W fF T® ¥ o Ry s & =R
e i

PART—C
HT—T

(e) 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?
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TH 9 R TR A 4000 F 1 o W B
frm mm 21 WL #1 W 3:-0 mm R 9E
0-8 m #H TEE ¥ &7 W 2| AW HR 6
a1 fRR § 91 ¥ W 2| R A1 F AW H
7 mm g1 {5 S/ IR e #1000 ¥ 1 W
fem w9, @ 9« i =fa w0 Bfi?

(/) 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.

T FEF & Gt w1 FHRE &9 10000 ¥FR
3| =g it i, 7 F o 25% R w=a %
T 15% 21 #R 3=ty 3 & fow 4 @ ik
Ied & fow 2-5 @ R el @@ & e
FHINT| TR FE Sl TSREN HT|

PART—D

q—
- (g) Discuss the conservancy and water
carriage system of waste disposal.

Enumerate its advantages and
disadvantages.

F9U e & AA-98 T Sa-989 Ugia
==t Y| 396 O TF U T SaEe|
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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 =afwat & foe AR 3 w1 fesmer Fiftm,
s o= weSel 1 S'@ 110 o iR

B 3T IuYTh SAihe! Al Het HE iR Ry

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

fd A ™ 4wl & @ 5 2 9t @ 2 Tt F W
e -

PART—A
HMT—h

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

fafim R & e w = e ol

(b) (i) Which lime will you recommend for
white washing and plastering? Give
reasons for the choice. S

gars 3R et 3 fo fre aw % 3 A
JGEET AT FA? JAGH GEE FOHRO
S
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(e)

(@)
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(ii) Describe briefly the manufacture of
lime

I B S A AEE w1 GE9 # el
Hifs)

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

Hhe Al At T So-diie At e F R §
fomm @ fafaw)

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

ot o' & U2 F9-919 A § 3R ¥ vyag-amwh
# TE FEl T B 27

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

geRE &1 W vEa-umft i @@ S e W
o v 21 fofe o % YRR &
3R srarqur & @y faas Al

OR / sran

What is cofferdam? Discuss the
requirements of a cofferdam.

HIF-ITT FAT BT 87 HIG-aA14 I STavgeharet
H fae=m fifvm)

5

10

10

10

10

( Continued )



(23)

(b) Why are piles used in building
construction? Write a short note on
different types of pile used. 10

yaa-fufnr & ugew = sREe fer ST @7
U BRI Tl @ % TEew W Gl
foreror fafau)

(c) Classify and discuss stone masonry. 10
TeeR fomrg 1 Rt o, feeemn s

(d) Write about causes, effects and
prevention of corrosion. 10

ST F FHRO, IHE @ Fare & s) #§ fafaw)

(e) What are lintels? What are the different
materials used for lintels? Discuss. 10

feee = 7 foee & forg wim a1 ot faftm
gmiEt it @ fifsm)

PART—B
qHm—a

7. (a) Discuss the types of horizontal curve
with appropriate sketches. 10

Tyfua TarfEt 6t werar @ faftm o & afew
T R fmr fifsm)
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(b) Calculate the spacing for contraction
joints and expansion joints with an RCC
slab of 3:5 m width, thickness of 2:5 cm,
friction 1-4, steel bars of 12 mm
diameter located at 0-35 m; width of
expansion joint gap 8:0 cm; maximum
temperature difference 40°C and
coefficient of thermal expansion of
concrete =10x107° per °C. 10

Th ARoHoHo ufear 3-5 m =el, 25 cm
Hel, a9 14, 12 mm =W ¥ @R B S
035 m W IR@ W fmw Sk T
8:0 cm; Aftwan aHH fear 40 °C ¥ R
Rige e @ R g & sfae N TR
HT Fhe w1 adm 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
vehicle is 50 kmph. Length of vehicle is
8 m. Acceleration of overtaking vehicle
is 10 m/sec?. Safe distance between
passing vehicle and slow vehicle is
1-5 m. 10
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60 kmph & 3T ¥ T 99 QA-0F TEEN A T
W 21 9% T g it i, 45 kmph, % A
H NTRH FAT Tl 81 FoTHoSo Y UMY
FINT| ITTF H TEAET G 4 FF0E TH
s fooda R @ emaeh s & i
50 kmph 2| &9 H @=E 8 m 2l
HEHT F I T8 H @R’9 1-0 m/sec?
B TR 9 AT w6 W S A gl gl
15 m %I

(d) (i) A vehicle has a wheel base of 6:5 m.
What is the off tracking while
negotiating a curved path with a
mean radius 32 m? 5

TH 967 & FE-UR Al ¥ 65 m B
32 m e fre % fog 9% 99 | 91 gU
I efHT F= defie

(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 & 37 ¥ 9 ® 9164 & 3%
M VA T IR THA dF A gl
12-2 m 2| 3FR v #1 Mud s gy
0-70 %, @ N9 a6 il AF HFHAT HIeH
i)
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(¢) What is kerb? Discuss different types of
kerb. 10

%4 #0127 faftm @@ & et & fod= Hifsy

OR / ot

(a) What are black cotton soils? What are
the main problems of black cotton soils
from stabilisation point of view? 10

=% Hied A F: 1 Bt 77 R F gy
¥ X% Hied gaRA H FT gET auend €7

(b) Elaborate in detail the construction of
water-bound macadam roads. 10
FX-TR€ AHeH (WBM) #nt & famfor w
foga wemr siferm)

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

individual C-values as given below : 10
Materials Thickness, cm | C-value
Bituminous concrete 10 60
Cement treated base 20 225
Gravel sub-base 10 15
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- Yaie 99 % TGS C-9F Y 0T
#ifv, st ererT-3em C-am e Ry g §)

A 7, cm C-77
fogfia wshe 10 60
e wfiufsra smar 20 225
T 3I9-ATUR 10 15

(d) Enumerate and discuss different types
of intersection.

e @ ¥ =EwE # s fEe
i)

(e) Write about different types of vertical
curve.

faftm @ % Fwaim 9% & 9 F fafaw)

PART—C
HT—1

8. (a) What are different surface irrigation
methods? Discuss about all.

g =g & HH-wE 4 ol 87w F ad
ERIE|
(b) What is meant by canal regulation?

What are various canal regulation
works? Discuss them.

TR VEITE F F Ao 27 e T S
FE FH-3F ¥ & ¥ R fER At

10

10

10

10
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(c) Explain multipurpose reservoir
planning. How is reservoir capacity
determined? 10

T3 TN A B e i
ST hl GHAT HY AIH H St 27

(d) What are different types of dam?
Discuss in brief. 10

fafim 7@ & afu FF-a9 @ & 98y & fREw
Hifsa)

(e) Describe the method of flow-mass
curves. 10

FAI-HE % % qliehl F U HINT)
OR / stgan

(@) A fully penetrating artesian well is
pumped at a rate Q=1500 m3/day

from an aquifer whose storage
coefficient and transmissivity are

4x107* and 0-145 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
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T Soyd, Sas ©Re s o grafififd
FR: 4x107 3R 0-145 m?2 /min 8, ¥ &
i aeft anféem € g/ Q = 1500 m 3 /R v
o <1 @1 1 O W ufim F 9’ 3 m H gf
R 91 T T offin % 9 350 m A g W
gleTsA AW i)

(b) 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 -

T TEEE % RN, w0 REE Rl 9,
Frafafaa o1ies =2 R ™ .

() 3¥a @ 3% = 100 lit/min 20 = &
fog
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(ii) @& 92 ¥ 8 SR Judaet = F forg,
160 lit/min 1 %t =1feQ)

(1) &ugw &% & @gfa T & o hifm)

(2) @wifa a1ftreraw wugwr i AT Hifmg)

(3) R {ugoed &= wmar fRar ST R,
@ e v iR "urw &% A awar
AT iR

Design an irrigation outlet for the
following data :

Full supply discharge = 65 lit/s
FSL in minor on u/s side of outlet
= 23600 m

FSL in water course on d/s side of
outlet = 235-90 m

FSL in minor on u/s side of outlet
=108 m
R ™ swst & fou w feR smeede &=
%amaﬁﬁrq:
o Agfd '@ = 65 lit/s
FSL AER #, 313 & u/s WEE
= 236:00 m
FSL 91X #14 #, 313 & d/s |ige
» = 23590 m
FSL #1ER #, 3= & u/s Wige #
= 1-08 m

10
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(b)
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Discuss various methods for finding out
precipitation over an area.

et @3 & gftu & s & faftm ol A
T fifs)

Write about different methods of
controlling seepage through
embankment and its foundation.

qeayl 3R 38 g § fieeT = U A fiftm
faftmt = fafau)

PART—D
HqHT—

Draw and discuss the working of a
sluice valve.

o R wEE T i FEweR A=l
#ifsg)

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

sy 3R Tt S afafear & At ereet
F aR § pH & i # faRgu) vv=-fog
FArHEw w1 o diwe ==t fifsm)

10

10

10

10
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(c) 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 010 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

et fegfeme & ws wag w e = Fer adet

| EUiEN] form mn &
20% &% T (Sq FM) SeA-AYATE I
090 3 25% &7 W (TR 3IR)
JA-HUEE A’ 0-85 B; 50% &F W
(fem, wfen w uwig 9el) Sd-smaEre
IPAE 0-10 &; FAH 5% &7 W (Sreh
&), IA-ATETE A 0-05 B

SIH-3YETR IO HIeH Hifg |

IR 34 feqieae &1 Fo1 Sowa 1-62 3 £ 3ik

it figar 62:5 mm forn s &, @ =@

i @ 30 So-svar AT A
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(d) Discuss a scheme for solid waste
collection and disposal. 10

3 FEU THAHU & FgeH F e w sriEn
$ ==t FiRvm)

(e) Design a rapid sand filter unit for
4:5 MLD with its filter bed, sand bed
and gravel bed. Assume other data. 10

4-5 THoUHoTlo & TH Fd e fheX Ihe =t
o et R, 9 ¥R W@ Yoa &R Gia
fesmg Hifvtg) o= Arfwel it wean Hifvm)

OR / 3tear

(a) Write a note on environmental impact
assessment on mining project. 10

HEHT WiSEE & WiV GO Mo W T
fomor e

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

data : 10
Flow @ =4-5 MLD
Recirculation ratio =1-4
BOD of raw wastewater =280 mg/L
BOD removal in PST =35%

BOD of final effluent =50 mg/L
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freafafaa sfest & o wa-ww s=-w

ffam feee & w6t oFn Aifv -
LS ; = 45
THoUdoGlo
fegaye g = 14
Saad &1 fo3foto = 280 mg/L
Howdodio # fosftodto it wft = 35%
ifaw &@ 1 fosftodto = 50 mg/L

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

Sl e F v gifvg ik Reemifa
frgia =t sifera A gU ot FETOTR A ==t
Hifsm)

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

et sEE & @ W oy s T
TR @ Sy et w0 faer dfg) ot
TS @ Sfa & gHa TrEet # fakaw)
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(e) Draw a typical figure of house
connection connecting the service pipe
with the municipal water main and
explain its different components. 10

Wk T FARE, S FARTA S & 959
giaw 957 ¥ Sied 8, W UF dieons
¢ T1SC U9 3o fafvm ot w famwor difsg

* Kk %
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