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Instructions [

 The figures in the margm mdlcate full marks.

* This Question Paper consists of Section— and
Sectmn——ll Candidates are required- to ' answer

six (06) questions m all selectmg three (03) from
each Section. - :

* Assume su1tab1e data 1f found necessary and mdlcate
-them clearly. L

* All questions have been prmted 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 questlons
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SECTION—I
@|us—I
ring i Isory. F

ing Part—D will be compulsory. Frop,
Pa:t\n__ivepart—B and Part—C, total tWo question,

are ;o be answered but not more than ope

from any one Part. ,

wm—x F IR A1 A 81 T—F, T &y,

3 g @ v & I A &, WG T Nt @ g

fs g9 &1 W T 2

PART—A
HT—h

Using Castigliano’s theorem, determine
the vertical displacement at the free
end D in the figure shown below. Take

El=1-2x10" Nmm? :

1. (a)

20
25 kN/m b

4 m im

Sm D

e

(b) A three-hinged symmetric parabolic
arch has a span of 20 m and a central
rise of 4 m. It is loaded with a uniformly
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distributed load of 30 kN/m for 8 m
length from left support. Draw influence
line diagram for the bending moment at
a section 6 m from the left support and

then determine the bending moment at
the section. 15

Using force method, calculate joint
moments for the frame shown in the

figure below : 15
60 kN
e—24 m+4 m—]
40 kN
B (2EI C
(EI) (E)} 4 m

Rt % 8 Sk D ¥ st freay @) Pt
AT E7=1-2x10" Nemm 2 it .

25 kN/m
S0 kN
T' B cl ¥
2m
Sm D
v A
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@)

ad @ 8 m o T 30 kN/m 1 -y
mmmw%:@m,w}ﬁam
g @ 6 m F T VR, Y T ampf oy
g Yar GINT T TSP W T s
fruifa .

() ord due F T FQ g AR Y o F ¥y
sz W= @ o AR

60 kN
4 m—y)

(2EI) c

(ED| 4'm

Je—4m

40 kN

2. @) A post-tensioned concrete beam
100 mm wide and 300 mm deep is
pre-stressed by three cables each with a
cross-sectional area of 50 mm? and

with an initial stress of 1200 MPa. All

the three cables are straight and located

100 mm from soffit of the beam. If the
modular ratio is 6, calculate the loss

of stress in the three cables due to

of-fece RS TR AT 1 W w0 any

( Continued

(b)

(c)

)
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elastic deformation of concrete under

the following cases :

() Simultaneous tensioning and
anchoring of all the three cables

(ii) Successive tensioning and
anchoring of the three cables, one
at a time

A single ISA 100 x 75 x10 mm is used as
a tension member with the longer leg
connected to a 10 mm thick gusset
plate. The connection is made with the
help of a lug angle. What will be the net
area required if 20 mm diameter rivets
with 0,4 =150MPa are used? The
permissible shear and bearing stress in
rivet are 100 MPa and 300 MPa respec-
tively. The sections available for lug
angles are

ISA 60 x60 x 8—896 mm 2
ISA 60 x60 x10—1100 mm 2
ISA 70 x 70 x 8—1200 mm? 15

20

What are the advantages of—

() limit state method over working
stress method;

(1) flange beam over rectangular beam;

(@) doubly reinforced beam over singly
reinforced beam? 15

( Turn Over )
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ez FEE 4, A 100 mm =N vy
® j:oﬁ:mé’,,fag, # i e, Rl o
ST &7 50 mm? 2, ¥ g0 1200 MPa 3%
W@amﬁmwm M Fhg
m”a-ma;ﬁa—émﬁloo mm #} i
o o §1 AR AR I 6 R, M A Hfre
3 3 ¥ RS HATH T I BH g
(i #7 et F M W@ THRT T Ay
fan T
[ @ e F - T, W TG
Rt s Hfaw, AT @ THRT A T

(@) @ Thd ISA 100x75x10 mm # I
Yo FeR ¥ v W gon @ R @t o
10 mm WA T R ¥ NG T ¥ FAH
o e g R T R TEREE AE &k
1 @M IR 20 mm IW & R, Fmw
04 =150MPa 3, WM gom ¥ f&@e &
wfifiae fRRR td 99RT ®9 w99: 100 MPa
T 300 MPa #| o e ¥g Fmaq g™
I § :

ISA 60 x60 x 8—896 mm 2
ISA 60 x60 x10—1100 mm?
ISA 70 x 70 x 8—1200 mm ?
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(m fa ¥ e e &
(i) af¥n ga Az f go # e Rz A

]
(i) FEFAHER G H TN F " TH B
(i) foreht fFed o@ # g § e
figeRe g #l
PART—B
a—a
3. (a) A cylindrical body of 75 mm diameter

and 0-15 m length falls freely in an
80 mm diameter circular tube kept

vertically. If the space between the
cylindrical body and tube is filled with
an oil of dynamic viscosity 0-9 poise,
determine the weight of the body when
it falls at a speed of 1-5 m/s.
(b) Find the circulation around the closed
figure defined by
y=1, x=2, y=4, x=4
when the velocity field is given by
u=16y-8x, v=8y-7x
(c) If the velocity distribution in a pipe is
given by

u/un, =1-(Er)n

determine the expressions for average
velocity and energy correction factor.

10

15

15
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jid cone of relative density 0.7
in freshwater with its axis verticy
downwards. Determine thgq
alue of R/h, where R is
height of the cone,

floats
and vertex

minimum V&
radius and h 18
fig, F@®H =E 75 mm vy

(#) gﬁ“aﬁﬁl 015 m 3, FER W T
o, R = 80 mm B, % 3
mmgﬁmﬂﬁnm%w&m
e i e F A A T F T TR A vy

W%ﬁ'ﬂﬂgﬁmw 09 poise §,
a}ﬁg%maﬁmiﬁmﬂﬁﬂ% 1S m/s

£ 7fy @ firan Bl
(@)@@mﬁﬂ%mﬁmuﬁmﬁm
$ift, st
y=1, x=2, y=4, x=4
2 whefya & afe 9 dles
u=16y-8x, v=8y-7x
g fean @l

(n) af o e F A fcw
u/u, =1—(é)n

8, I 3fd I 7§ Fol GUR FRE & ol B
fafor Hif
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(b)

(c)
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(9) T 3 vig, Few smifeF a9 070 B, FE

sl 3 @ fre 3 A 7 2, Y8 I 3
& @I 21 R/ h % ZFad 77 moEn Hife 7R

R v f fa @ h 3@ 39K R

A flat plate of 2 m width and 4 m
length is kept parallel to air ﬂov'ving at
5 m/s velocity at 15 °C. Determine the
length of the plate over which the
boundary layer is laminar, shear at
the location where boundary layer
ceases to be laminar and total force on
both sides of that portion of the
plate where the boundary layer is

laminar. Take p=1-208 kg/m> and

v=1.47x107 m2/s. 15

A smooth pipe of 200 mm diameter
carries an oil of density 850 kg/m? and
kinematic viscosity 3x10~ 6 m2/s at a
discharge of 32 L/s. What will be the
wall shear, thickness of laminar
sublayer, velocity at the edge of laminar
sublayer and maximum velocity? 15

Water flows over the spillway of a dam
at a depth of 275 m over it. The
difference of elevation between. spillway
crest and downstream bed level is
30 m. If the discharge coefficient of the
spillway is 0-75, determine the water
depth after the Jjump and head loss in
the jump. 10

( Turn Over )
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9/ Define the following :
(i) Cavitation

(i) Water h@mer
fif) Hydraulic jump
(iv) Surge
(v) Buckingham’s 7 theorem

- w2 e, Fren e 2 m @ =% 4
3 @ 15 °C AR WA, AE 5 m/s F
31 @ yafid 3, F EARR W@ T R Raifa
AR % 39 T H R T S

2x5<

w2, 30 WA W A @ R A w5 (@) 5
21 @A @ IR TR F I am M volume of 100 cm® and mass of 190 g. o
% On oven drying for 24 hours, the mass 6>
. TH A )
¥ af T ga T 3% is reduced to 160 g. If the specific '\G(}’
afem %1 e @ 5 p=1-208 kg/m” @ gravity of the grains is 2-65, determine ’ 1
v=1-47x1 05 m?/s. the water content, void ratio and degree 0'19
of saturation of the soil. 20
@ @ fo wrgy, e = 202 m.m A (b) The following data refer to permeability
9, forad g7 850 kg/m*~ Td FTEAARF tests carried out on two different
i 3x10°%m?/s 2, 32 L/s & samples :
RN W varfed %l ard ﬁﬂ(, AR gaa® Test No.| Void ratio | Temperature (°C) | k (cm/s)
# Ao, AR TR F BR W A W 1 0-60 25 0-5x10~4
yfywan T 1 g ? | 2 0-80 40 L sx10-2
m @ Y & A & IW 275 m 91 9 ¢ - Determine the coefficient of permeability
IR B 1R G| TR ¥ A9F F for two samples at a temperature of
e & F W 3 AR R 20 °C. Also estimate the value of
) 30 m coefficient of permeability for a sample
e e 0-75 @, @ W % TREIq I # of void ratio of 075 and at a
F9 @@ s § T @ H M RSy temperature of 20 °C. 20
01/FF/CC/M-2021-09/65 ( Conﬁnued‘l/ FF/CC/M-2021-09/65 ( Turn Over )
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(11)

(m) fr=fafaa i gfmn df
(i) HfwA
(i) 5 g
(i) TEgIfeTd P
(iv) T &
(v) fFem +1 1 T

PART—C
WAT—T

An undisturbed sample of soil has a




()

(12 )

The base of a retaining wall is 3 m wide
and is 1 m below the ground surface in
front of the walls and water table is well
below the base level. The vertical and
horizontal components of the base
reaction are 280 kN/m and 100 kN/m

(13 )

(1) uw fRf af@ 1 MR 3 m NS W WA &

TR A 1 m Y afcd F FHA 3| el TR AR
A FE AN 2| emyw whafkn w1 FAW
A 3 wAw: 280 kN/m T 100 kN/m
2 4R ¢'=0, ¢’ =35° W y=18 kN/m?®
auR fig ¥ 2, @ REr Fear ¥ faada He

respectively. If ¢’=0, ¢’ =35° and e v @t fRuifa RS
y=18 kN/m3 for foundation soil,
determine the factor of safety against (a) Discuss the effect of damping‘on the
shear failure. 10 natural frequency and the amplitude of
motion.
afeess % A@aA 100 cm 3
=) @ el 7{"1? . 3 Assuming a block foundation of mass m
T FAE 190 g Bl 3 7 24 92 ga resting on the surface of the soil which
qy=Tq S9HH HZR 160 g T& SIrdl 1 AR o , may be assumed to be replaced by
1 R 7 2-65 3, @ frft & At F2=, :’ a weightless spring of stiffness K,
- : % 1 fAyif@ ‘ determine the expression for natural
arre Wr w@ faft o dgEm {
: ‘ frequency in vertical vibrations. 20
s @ 3 Rt (b) Design a friction pile group to carry a
(@) ﬁﬁf%ff;?“ %'a'“ TN load of 3000 kN including the weight of
The @ FEfAd ¢ the pile cap at a site where the soil is
ey g | arae WA | aEE (°C) |k (em/s) uniform clay to a depth of 20 m,
1 0-60 25 0.5x10" 4 underlain by rock. The average
f .
r . o 20 el ? uncmjl ined compr;sswe strength of the
clay is 75 kN/m“. The clay may be
Ml 9 8¢ 20 °C TYHE W W assumed to be of normal sensitivity and
i @ fRuffa fif & T, e 9Es normally loaded, with liquid limit 60%.
WA 075 B 20 °C dHE W B A factor of safety of 3 is required against
wigfafaf e @1 +ft Fuim Hifsre | shear failure. 15
( Continued ) O1/FF/CC/M-2021-09/65 ( Turn Over )
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(c)

(%)

(@)

(14 )

A vane, 10 cm long and 8 cm in
diameter, was pressed into soft clay at
the bottom of a borehole. Torque was
applied and gradually increased to
45 N-m when failure took place.
Subsequently, the vane was rotated
rapidly so as to completely remould the
soil. The remoulded soil was sheared
at a torque of 18 N-m. Calculate the
cohesion of the clay in the natural and
remoulded states, and also the value of

the sensitivity.

i A W T T T s & %
e ) T4 ff)

& te FEvH, R 5w m R, gt 6
waE T @l §) IR W & wr-Ra B, R
fRew K 2, @ frmm fra wman 3, @ Fwiw

s %9 F 9N Gfed 3000 kN WR F87 FA
¥ @ gf ugd wgE R g AR IR
20 m H TEHE T THAA T ¢ W Ik A9
T% 21 & 1 Mud Fwwgs wited Wi
75 kN/m? % ® @ Jda RRRR
Tdeht ALe, 60% fafthe frfie & wny = <
TEha 81 iR AR & fauta 3 #1 e AT

AT IEawEF B

(15 )

(M) @ A, R T 10 om v = 8 cm %,
TF WA R A w o @ F dwrm w2
A& T T MR- w7 45 N-m
e T R e A T T A R
¥R A g T R B B i Rz @
™| folieds i A 18 N-m % = fm
o ™ R F Pfom = Pt R @
foliede srawn # fifdg oo IRERAR F a9 =
ft fFraftr Hifvm

PART—D
am—a

7.\ (@) The safe loading for a column design is
1 o given by

17000-0-485R?, for R <120
18000
R2
18000
where S is safe loading and R is

slenderness ratio. Draw a flow chart to
compute S for R=5, 10, 15, ..., 250.

S= , for R>120

1+

/(b{ Write the equivalent FORTRAN
statement of the following mathemaial
expressions : g‘”

() Area = [Ss-als-Bis-q

1/FF/CC/M-2021-09/65 { Turn Over )

)1/FF/CC/M-2021-09/65 ( Continued |



( 16 )
. 0-00000521
t —3
W @+B+7)>°
(i) £=2n (Lcosx
g
) _P(1+r)"
) =100

(v) s=log(sin yu? + v2)

The sum of squares of the first n natural

(c)
¢~ numbers is given by
S= nn+1)@2n+1)
6
Write a FORTRAN program that will
find S for n=10(10)250, ie.,

n =10, 20, 30, ..., 250.

(d) The formula
| y =e* log (L+]x)) /V1+x% + x5

is to be evaluated for
x=1-5,1-55,1-60,..,10-0

Using a DO loop, write a program to

compute and print Y for each value of x

in the given range.

Write a statement function for
cosx

5-x%+e*sinx

/

F/CC/M-2021-09/65

F(x) =

( Continued ) PI/FF/CC/M—zozl-og/ss

1)
transform  polar
Cartesian coordinates according to the

i

(17 )

and use it in Lobatto’s four-point rule of
integration to compute and print the

value of the integral

01
Jo.05 P12

Lobatto’s four-point rule of integration

1S
X0 + h
[ " Pl dx = =~ [Fxo) +5F(x,)
+5F(xg)+F(xqg +h)] 10

Write a SUBROUTINE subprogram to
coordinates into

formulae
X =RsinBcos¢

Y =Rsin0Osin¢
Z =R cos6

(F) Hiem H TE G GG MR F EeE $ o
17000-0-485R?, R <120 ¥ fim

18000
— R2120 ¥ Ry
18000
foan &, sl S Thia sy @ R Wt WA ¥
S # WA *g R=5, 10, 15, ..., 250 | W

1 difum)

10

S=

]

1+
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(@) frafifea TRrfln st ¥ g9 FORTRAN
Wm
() &% = [s(s-a)ls-b(s-9

.. 0-00000521
M tl = 3.5
a+B+y)

Lcosx
) X =271 /
i g

. _P@+n)"
T

(v) s=log(sin Yu? +v?)

(M) wom n WERE wensd & @ & A A= R
2:

S= n(n+1)2n +1)
- 6
n=10(10)250, i.e., n=10, 20, 30, ..., 250

¥ folt S v F@ 8 Th FORTRAN W

fafaq |
(9) e
Y =e* log (L+|x|)/V1+x3 + x5
# AT FA R

x=1-5,1-55,1-60, ..., 10-0
%@l DO loopﬁrmmﬂ@mm
frafFyF e @ pu Rt mE d x %
T4% AA & forg fen s g%
°F/CC/M-2021-09/65
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F(x): CcCos x
5-x% +e*sinx
¥ T VIR A fofae am wa w@im S
(Lobatto) % wm-fog wa #iis Riww & ft
A H AT TE AH F g ¥ i

0-1
j 0.0 Fx)dx

@A (Lobatto) &1 In-fag v % A=
= g 2 -

["" Peade = 2 iptxg) +5F(x,)
+SF(xg) + F(xq + h)]
1 e g GeR PeER 3 R
A & whafe =0 W @
SUBROUTINE ®<-3nm fafEw -
X =Rsin6cos¢

Y =Rsin®sin¢
Z =R cos6

( Turm Over
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SECTION—II
@Us—II
Answer any two Parts only out of the four Parts
(Part—A, Part—B, Part—C and Part—D). Answer
three questions but not more than two
from any one Part.

TR AT (NT—%, M@, NPT T T—H) % q
%aaa‘twﬁ%m%wﬁ?wﬁ%mémﬁwﬁ
wmﬁ@uﬁ@aﬁmwwqél

PART—A
( Building Construction )
HT—h
( s fAwior )

8. (@) What are the factors influencing the
choice of a building material?

Enumerate the chief characteristics of
clay as material used for manufacturing
of bricks.

(b)

(c) What is rapid hardening cement? How
does it differ from ordinary Portland
cement (OPC)?

(d) What is meant by workability of
concrete? How is it tested in field and in
laboratory?

10

10

100

/FF/CC/M-2021-09/65
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F

(21

What is dampness? What are its ill
effects? Explain with sketches, how
damp proofing is carried out in building.

swaq gl F 999 o awTfaa 0 9 wES
(41

% ¥ ffm & 3gam A 97 T R ¥ e
ot @ qui Fifsr)

My F3IX B2 dren €z FOR? I FEA
Aue @z (OPC) & & = 2?7

Fehre i aed@ (FHfEfafR) & F7noaedd 27
|H ATE @ TATEen § %R wlgw fEm swn
??

Tt T ¥ WE F e 37 f (Fm) @
AR A v ¥ T @+ f af qmmw

(e)
10

()

(@)

()

(%)

()

(@) Sketch and name different types of

joints that are used in construction of

different types of wooden floors. 10

(b) Explain the following bonds applied in

brick masonry :
() Flemish bond
(i) Facing bond
(i) Heading bond
(iv) Raking bond

10

01/FF/CC/M-2021-09/65
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(c What are the various ingredients of
paints? State the functions of each of
them.

What is the objective of plastering?
Explain in brief the different types of
plasters used for external finishing of

wall surfaces.

Discuss briefly different types of pitched
fs with neat sketches to illustrate

(d)

(e
roo
their construction.

(7) o & ffm we-pE § I R A
fAfm et & 9™ @ fa7 S
(@) & # f 7 @ a@ FE @
FifT : '
(i) T T
(i) BT qH
(i) T T
ﬁv}i‘%ﬂ#ﬂ?
(M) = ¥ fafE g 71§ T HF % wH
ELIEY
(9) weRT #1 29T 71 87 daR FH aed gag |
ft SR 9 fafE wred w Geg § o
- #ifsm
() fafie R ¥ ereral ga-famfn & @ fm afia
q&y § guEms

"F/CC/M-2021-09/65

1

1

1

01/FF/CC/M-2021-
¢ Continued /CC/M-2021-09/65

10. (a)

(b)

()

(@)

(%)

(@)

(23)

What do you understand by the term
fireproof construction? Describe the
ﬁreprooﬁng properties of glass, asbestos

and concrete. 20

Explain in brief polymer concrete and

fibre reinforced concrete. 10

Write in brief the important causes
responsible for occurrence of cracks in

pbuildings.
What do you understand by the term
‘PERT’? What are the main advantages
of ‘network method’ over ‘conventional
method’ of planning and scheduling?

10

10

‘gt Frio’ @ s w1 oEEEa 27 FiE,
IR T Hhie fit AR v o

Hifr|

Gieim F3HI2 U@ BEa TFHRS Fshiz f T&9 |
quFTse|

e & I B Tl WA F T FRUT F GRS
# quiq fif)

‘PERT’ ¥ o 1 §wg &7 Fm (<fm)
@ wg-Puko (Rregfam) f el Y %
T ead i’ ¥ ge T AR A ¥

( Turn Over )
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(24)

PART—B
( Transportation Engineering )
qn—d
( afaea afmifxdt )

With the help of neat sketches, discuss

the different road patterns.

(b) Discuss the modified classification of

9
S

(e)

(F)

road system.

What is road alignment? Discuss the
factors controlling road alignment.

What is camber and the purpose of
providing it? With the help of neat
sketches, discuss the shapes of
cambers to be provided.

Calculate the safe stopping distance for
the design speed of 60 kmph for
two-way traffic on two-lanc road. Take

coefficient of friction (f) = 040 and ume
of reaction of driver = 2:5 seconds

% t@ifEl (@) # wee A fafwa wea 3
# w49 i

(@) Ve (Few) fen & waifva affem i ==
I

/FF/CC/M-2021-09/65

10

10

10 | 12-

10

10

(m

()

()

(a)

(b)

(c)

( Continued ) 01/FF/CC/M-2021-09/65

(25 )

wSF F W (eeie) 7 A k7 wew F
e F R w3 9w 6 =1t S

@ﬁm(m)mm%@mw
¥ 77 TH F faftm st A ==t wre R
£ gEEa ¥ i)

A-TH TS W A-wwfl JrammE F R gl
% gt T R IR 60 kmph H Rewrw
wfie |1 90 TF (f) = 0-40 W WwH w
SR = 25 ¥ TR

What are mechanical and psychological
widening of roads along the curves?

Calculate the extra widening required
for a two-lane pavement on a horizontal
curve of radius of 250 m, if the length
of wheel base of commercial vehicles is
6:0 m. The design speed of vehicle is

60 kmph.

With the help of neat sketches, discuss
the valley curves to be provided. What
are the bases of providing length of
valley curve?

What is the meaning of PCU and
equivalency factor? List the equivalency
factors for rural road for different

vehicles. Adopt IRC recommendations. 2+8

2+8

( Turn Over )
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(d) Explain the following terms :
() Traffic volume
(@) Traffic density
(i) Traffic capacity
(iv) Basic capacity
(v) Possible capacity

fe) Discuss the measures to be taken for
the reduction of accident rates.

(F) 9s% % 3% (¥d) & A F¥AFA @
aRFETE el 1 &
-7 geF W 250 m O &1 afdw 4 2
IR FEafE mEE + 9 H AER =
6-0 m U@ f&<1g7 @i 60 kmph &, @ TR
eré i AT Fifg)

(@) & tEifE (@) #owee @ o T (A
%) &I 949f Hifore) AT Fd F T=TE TH FR
& 3R 7 €7

(1) o Ho o (PCU) W@ THged I (%) 1
1 3 87 Ao Ao o (IRC) A Aoy
weH # Rwhe % oger Rfm mRd %
WAgA FRF F G T

(b)

ghenslt A+ F F e s M A =
Tui7 fifrg)

Explain a rotary intersection by showing
neat sketch. Write the main objectives
of rotary. 10

The load penetration values of CBR test
are given below :

Eetration of
| plunger mm) [00]|05[10[15[20]|25|30]40|50!60

Load dial reading
(division)

0|8 |15|23|29|34|37|43|48]53

( Continued ) |

(c)

01/FF/CC/M-2021-09/65

If 100 divisions of load dial = 190 kg,
then determine the CBR value. 10

Draw the cross-section of flexible road
along width showing its various
components from top to bottom with
approximate thicknesses. 10

( Turn Over )
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(28 ) ( 29 )
(d) What is the meaning of ‘vehicle damage £ et ¥ \ -
factor (VPF)’? Calculate VDF for a2-3xle (m (aﬁqg- H)gam férf\‘m *Tr'ﬁi e Z!ﬁ'a{ -
bus having 150 T (tonne) total load. 2+ . S 70 A ) R P
Hrerd ot faaftan)

(e) Determine the spacing  between
contraction joints for a concrete slab
35 m wide and 20 cm thick, and
having coefficient of friction f=1-5

(@) ‘fewa W= ¥Fm (Ro Ao Tho) w BT B7
uF A-dFaa 6, Hrew $a 91 150 7 2, F
fru fawa 20w ¥a w1 A W HfFT)

for the following two cases : 1¢ ] .
. : . (F) & Fhe w=, Hmh e 3-5 m ¥ T2
(i) Plain concrete with allowable ; 20 cm wE W W f=-1.5 > % fu
tensile stress S, =0-8 kg/cm? : . - . -
i T e (FFd =32) ¥ wa g F= @
(i) Reinforced cement concrete of | et ¥y fifvT -
1-0 cm dia bars at 30 cm spacing 0 SN - 3 .
(F) T N R B A B T e W gy | (S W) S, =0-8 kg/cm* &
quFEe| 39S gEd e faray (i) vefem  (fgerd) e =He, fmd
| 1-0 cm =™ §i 9@ (bar) 30 2
(@) R 48 (e M) F o do Mo W F & w R (bar) 30 e
7 e fRw T g -
o 43 PART—C
(TR HA29) . ( Water R s .
00|05 | 10| 15| 20| 25| 30| 40 | 50| 6ol ( Water Resources and Irrigation Engineering )
W T O . :um—“
(¥ 0| 8 |15]|23[29|3437|43|48|53| (Wwﬂaﬁmﬁaﬁﬂiﬁﬁ)
afe die e™A H 100 9T = 190 kg B, @ 14. (a) With the help of neat sketch, explain the
Hlo dffo 3Ro =1 WA fAwmIfory functioning of any one recording type
rain gauge. 10
/FF/CC/M-2021-09/65 ( Continued | 01/FF/CC/M-2021-09/65 ( Turn Over )



( 30)

A catchment area has seven rain gauge
stations. In a year, the annual rainfalls

recorded by the gauges are as follows :

(Bj

Starwon 2 3 4 5

Arrasal ‘ | , ,
1652 | 1021 | 1469 |
] |

/el (cm) 1300 14211182 1085 |

For a 5% error in the estimation of
mean rainfall, calculate the minimum
number of additional stations required
to be established in the catchment area.

fcj) In the following 6 h storm over a
catchment area, the surface runoff is

3-5 cm. Calculate ¢-index : 10

[

I 5-6

Tine (h) 0-1 I‘

1-2’2—3[34]4—5
Ramfall (cm) | 0-50 | 115 | 190 [ 2-10 [ 1-15 [095

{d) Given below are the observed flows from
a2 storm of 6 h duration on a stream
with catchment area of 500 sq. km :

r——————'

!6{7@5

{
" ‘42

&

10

|

4

( 31)

For a river, the estimated flood peaks for
two return periods (Gumbel’s method)

are as follows :
Return period Flood peak
(years) (m?/s)
50 395
100 435

What flood discharge in this river will
have a return period of S00 years?

(e)

10
arF rafas (TF=) £ gz 8 Fh oA oUE
fraTfEn ziza uETdl 7= £ FEEE FEEE )

uF FomEm 43 (992 ufrn) § @A Fmerd
29 3| fht v ad § 23 29 @ et 731
zm fFE ) T afdE awi = 2

s |

(#)

(3)

4 <

gﬂ 1 2 3 6 |

1300 | 142-1 | 1182 | 1085 | 1652 | 102-1 | 1469

a1ff# aaf (cm)

5% IR F Hwa ani FgER F fog =|-3-58
R fraa VYA Somew &3 § wnia #2491

(M RRemeRF eI, I s o

Time (h) 0 6 12 18 24},’130)[36[421548!54 60 ga(aaﬁzm)q(mg,qﬁ;gm.qh
Flow (m*/s)) 5 | 100|250 200150]100]'70J50JJ35‘20 5 35 cm R ¢-R¥ A A A -
Taking base flow as 5 m?>/s, derive 6 h - | @9 (h) 0-1 1-2 | 23 | 34 | 45 56
unit hydrograph. 10’ #9f (cm) | 050 | 1115 | 190 | 210 | 115 | 095
01/FF/CC/M-2021-09/65 ( Continued )
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15.

01/FF/CC/M-2021-09/65

(b)

(32 )

@ @ @i, % 500 T fo

(%) gﬁgmq{m%,%mm(ﬁ)m (c)
for TN R
[ 18 36
18 | 24 | 30 42 [ 48 | 5, p @
200( 150|100 70 | 50 | 35 20 ?
ST A (36 Fl) 5 m>/s AR, 6 Wy @)
T TREITE (M2 TEGHTE) h AT Hify,

(3) T TR W ARG TS NP QA AR sy
(e faft) ¥ g Frefafea &

ot sEfy wi€ i
() (m3/s)
50 395
100 435

W A W W v ew™ & e Sifd,
st amaeht s@fyr 500 af 2|

(@) A 30 cm diameter tube well completely
penetrates a 20 m thick confined
aquifer. Under steady state, the
drawdown at the tube well is 30 m and
the radius of influence is 300 m. If the
permeability of the aquifer is 40 m/day,
calculate the discharge through the

tube well.

Show the various levels and storages in
reservoir behind the concrete dam.

( Continued

A

()

@)

()

(%)

10 (®)

10

01/FF/CC/M-2021-09/65

(.33 )

Define irrigation. Write and explain
the advantages and disadvantages of

irrigation. 10

Define duty of water, delta and base

period. Obtain the relation among them. 10

Obtain the ratio of base width (B) and

height (H) for the safety of elementary

profile against overturning. 10

% AaFd, FEE =@ 30 cm R, 20 m ™
ofes A (FAEE T A o g gen
3 fer sEen § J9gw W e (33A)
3:0 m W@ 99E H B 300 m R 99 ¥
e & o fifse 3l Saga ft g
40 m/fE &

T Hhie 91 & I8 Jawd § fafie denu-a3
@ ' feErEu)

 fond =t ofonfia Aifv) = F 3 s

fafae T gwemsy|

S H =, e W q9 (Imur) fifme =
gffya hifv) 7% 7o gy ww il

wafih WeRe % f smur e (B) @
$91E (H) 1 3Ia W AT s=is a7 dresa
et & gfia Rl

Vi . W

( Turn Over )



( 34 )

\{6 (a) Design an earthen canal using
Kennedy’s theory with the following

data :

() Discharge Q=20 m3/s

(@) CVR m= 1-01

(iii) Rugosity coefficient n =0-025
(iv) Bed slope S=0-0003

With the help of neat sketches, discuss
the losses in earthen canals.

(b)

Draw the neat sketch of diversion head-
work along with its various components,

(c)

Discuss the following two methods to

(@)

control seepage through pervious:
foundation of an earthen dam :
(i) Partial cutoff

(i) Horizontal U/S impervious blanket

(F) F fag & w=m F@ W& i | W™
fear Ao foes forw 21 fm @

() fewmmd Q=20m3/s
(i) Ho dto AMo m=1.01
(i) TR % n =0.025
(iv) 98 A S=0.0003
)1/FF/CC/M-2021-09/65

£

01/FF/CC/M-2021-09/65
( Continued

(35 )

(@) @ W (@) Aoz 2 b B o g
fafm TR & TFEE R 7= B

n) oA ReIH T w@E fifm i ) o
Yarfe g gmizm)

@ & S M o wm 3 =
T % e # A F R B A et 6
== Hif
(i) ITMF F2ATE
(i) & Jh AN <A

PART—D
( Environmental Engineering )
Hr—a
( wataRwr sty )

7. (@) A 1-0 m high water tank is kept at the

top of a duplex quarter having five
persons. A % inch GI pipe is laid to
carry water from base of the duplex
quarter up to the top of the water tank
to fill it within half an hour. What
capacity of pump is to be provided in
the pipeline if friction factor f=0-026

and height of each storey is 3.5 m? 10

{ Tum Over )

(RS

“



(36 )

(b) The population of a town as obtained by
the census report is as follows :

2000

1970 1980 1990
28000 | 32500 | 40000 | 45000

Year 1960

Population | 25000

Estimate the population in 2010 by
decrease rate of growth method and

graphical method.

10

With the help of neat sketches, write

short notes on the following intakes : 10

©

(i) Reservoir intake
(i) Canal intake

Discuss the various physical tests to be

carried out on raw water. 10

d

What are the main objectives of water
treatment? Show the typical sequence of
water treatment plants. ,

(e)
10

(%) 1-0 m 3 T H TH T QA FHA B
Bq | @ &) | O B S9E 35 m 21
QA-niferet 7w # i A wd 8l T L FF A
o 3Tgo URY I H HHM & MR A TH &
FW & T 34 e g F 9T g1 39 97
gmal faifere, St 6 wrgversd # @ @, Al
fr ¥aX £ =0-026 2l

1/FF/CC/M-2021-09/65 ( Continued )

( 37 )

(@)Wﬂ"ﬂé%m@mﬁm
faerrgem 2

a5 1960 | 1970 | 1980 | 1990

2000

45000

st | 25000 | 28000 | 32500 | 40000

¥ 2010 ® 3@ wel H A fawm @ FH

0% au mikera ol @ Fafem)

% YEfE f ree @ = o=mifed (7%)

w oy fRoafrt foafay -

(i) FAE FH

(ii) T FH

F=1 () et w fafim sifos (feforma) e

1 quiq hifm|

(¥) S@-I9ER (GNYA) ¥ geT W ;N §7 Jd-
IR W % fafie sgE i)

(m)

(%)

Design a 3'5 m deep rectangular tank
fitted with mechanical sludge remover
having the following data :

18. (a)
10

() Demand of water = 107 L/day

(i) Velocity of flow in sedimentation
tank = 0-20 m/minute

(iii) Detention period = 8 hours

(b) Discuss the different mixing devices of
coagulants in water. Use neat sketches. 10

01 /FF/CC/M—2021—O9{65 ( Turn Over )




(38 )

(¢) Classify filters. With the help of neat
sketch, discuss the process of any one

of gravity filters.

(d) Determine the distribution of discharge
in the following pipe network :

Adopt Hardy Cross method and use
only two iterations.

(F) @ 35 m T IFAFR &, FEd ity
Fiag (Aea @) gem & fafy wft ;, &
fesmsa #ifs sa% forg e 321 foam mam & .
() gt & =@im = 107 L/fA |
/z‘z'}aqamaqéﬁﬁman' £ g

T = 020 m/fFe
(iii) Fy (fed=m) g7 = 8 by
(@) @t (Fpeie) # Tt F Ner (frew)
fafa swavit (feargm) = w1% fm § auiy
Fiferg

(m) ﬁmﬁaﬂaﬁﬂwﬁﬁmmﬁaﬁmﬁ
et @ o (M) e 3 o wr Sy

|
1/FF/CC/M-2021-09/65

10

20

( Continued )

(39)

(@) ﬁmmqﬁza%ﬁﬁwﬁ-ﬁammm%
S §C W B Fae D g2tem i

Hifsre
Ll 60
15 €«— = K
B
r=3 'S r=2
—» 25
XOO ‘ r=2
19. (¢ Classify and discuss the sanitary works. 10
%b/ The catchment area of a city is
400 hectares. Consider that the
- surfaces on which rain falls are as
follows
Type of surface % Area Runoff coefficient
Roof -~ | 20 0-90
Lawns, gardens » 25 0-15
Pavement/roads | 25 0-80
Vacant plots 30 0-10

Calculate the storm water discharge
assuming maximum intensity of rainfall
as 4 cm/hour. 10

A 30 cm diameter sewer having slope of
1 in 200 was flowing full. What would be
the velocity of flow and discharge? Take
n=0-012. Is the velocity of flow
self-cleaning? 10

AR
01/FF/CC/M-2021-09/65 vl ( Turn Over
i
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( 40 )

\/td) Discuss the flow chart for the possible
treatment of sewage sludge. 10

(e) What is street inlet? With the help of
<

neat sketches, discuss the different |
street inlets. 10

(%) mmmmm@wm.

(8) @& & = ¥z e 400 W 21 A vaw
N Rad wodt g, ml .

i

YA FIFR | W &7 | ware (@) g |
Lo 20 0-90

L A, M 25 015
LEL i e 25 080

l el @iz 30 <~ 0-10

=i vt @ REe fefte ok et f
Aftwan diFa@ 4 cm/g9a B

(M) 30 cm AW Hi Th AR/ I 7@ ¥ W& 200
1A A WA @ 2 WERE @
femrs feam @m? n=0-012 wfifsw @
Ta1R 1 A @ THE AT 87

(@) dRv ww f gfa s (dek) ¥ fae
%A 91 # quA Fif

(5) veh T 1 87 aw et A v @ fofw
HeH T &1 auiq hifv)

* k&

01/FF/CC/M-2021-09/65 JT-21
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