fararsa DETA CHABLI

GIER W (w77 11)

CIVIL ENGINEERING (Paper )

siferam d : 250
Maximum Marks : 250

frafita gwa ; @7 a0
Time Allowed : Three Hours

- e e Age

m%ﬁ%{éﬁmﬁﬁﬁﬁﬁaﬁaﬁwmﬂﬁqﬁ*ﬁl
sﬁmw%sﬁaaﬁﬁﬁm&m%wfg«ﬁﬁmaﬁﬁaﬁg%l
ﬂmaﬁgﬁrwhmﬁr%w%%%i
mmlﬁsaﬁaﬁ%wﬁuﬁﬁ%qﬁmw%m-ﬁ-aﬂ@ww%
e & S G |
s A /o & forg foad 5 9% g R TR |

i maﬁgﬁpwﬁmwﬁi}

el S m/ﬁﬁw%mﬁwwﬁﬁﬁaﬁm

uﬁﬁéﬁﬁﬁ%uﬁaﬁé,wwmamwa|
gﬁ%aﬁﬁﬁmmﬁwﬁmﬁﬁw%ﬁnmwﬁ%m@rﬁma
Wﬁuﬁsﬁm?ﬂm‘@fIW*H’@'-WS%Wﬁ@Fﬁ@%ﬂqaﬂéggmqg%m@

: hlc 3
Th QUESTION PAPER SPECIFIC INSTRUCTIONS

he following instructions carefully before attempting questions.

Please read each of t
tions divided in TWO SECTIONS and printed both in HINDI and in

There are EIGHT ques

ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted

choosing at least ONE question from each Section.
The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certific i

. - at
stated clearly on thg cover of this Quesnon-cum-Answer (QCA) Booklet in thees“:::l: ; rI(I;U_S;el:le
No marks will be given for answers written in a medium other than the authorizeg onep e
Wherever any assumptions are made for answering a question, they must be clearly i.ndicated
Diagrams/figures, wherever required, shall be drawn in the space provided fi i '
question itself. SREEEG.
Unless otherwise mentioned, symbols and notations carry their usual standard meani

ings.

Attempts of questions shall be counted in se '

. E quential order. Unle

.quti}s]n.on shg!l be counted even if attempted partly. Any page or pof-fi ;;Tg?klhoﬂ', attempt of a
in the Question-cum-Answer Booklet must be clearly struck off. e page left blank
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@S A SECTION ‘A’

st e % b (ATREE) AN B e € ¥ 0 e

1.(a) _ . N
il @ o wo A i R

What are the approximate limits of chemical (oxide) composition in hydrauli
cement ? Also state the function of oxides in brief. 113

Lo O fator aRaer varw 6 gfe /, = et B awwa ¥ =men $fn B
s gead @ W R ferr sowear ®

(i) TH SRV ¥ GRI e Hive fh wd W s A R afiga R
T ® |

(1) E)fplain with neat sketches, how Work Breakdown Structure can be defined
with respect to Construction Project Management.

(1) With an example, explain how the work breakdown structure can be classified.

10

L) e N gEdar A o T GRS € 7 eble § gedar S & forg S
il & wm fify @ when = o Rf | .

What do you understand by workability of concrete ? Write the procedure
one measurement method available to check the workability of concrete.

for any
10

L.(d) ﬂmﬁ%@@%%ﬂaﬂwﬁaﬁqﬁlmmﬁmmﬂﬁg
W%lﬁw%ﬁﬁw%mwiﬂwmaﬁ_maﬁﬁmliﬂ?ﬁ
13m,@ﬁmm(n+4)qéwhqtaﬁaﬁsé250mn?ﬁﬁ'q‘

existing track.
k. Consider the
as 250 mm.
10

A 100 km length railway line is to be constructed for doubling the

Calculate the quantity of track material required to ms@g:hﬁ;:- ;nger
length of rail as 13 m, density of sleepers as (n+4) and W1

1.(¢) %WHWMWABCDEFA'%@ABW W‘WI?@BE‘@'
R120° ¥ | 9wl wpomen 3 swfee W :
BF % fema s $ifd |
The Fore Bearing of side AB of regular

circle bearing system i 120°. Find the FO
other sides. Also find the bearings of 1in® B
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hexagonal polygon ABCDEFA in whole
re Bearings and Back Bearings of all the

E and BF. 10



- (a) A Tt @ & o i & forg Brarni ) smafea e srafy sl weraan

&l '%H eyt T © .
(i) & e & o fifse sk gad @i gg # gufze |

(i) =& (Wile), Faniy w'w, Faisiw amfy, gafaafEa ywre @) garfE=iea

Ty wat it auEn i |
sty () el
Duration (days) Predecessor
5 _
4 —
—_— 6 —F Q
5 —— P
7 P
T, R

For a project consisting @he allotted time and the dependenmes

ivities are presented above.
_ Prepare a network and mark critical path in it.

alculate Float, Ea.rhest start, Earliest ﬁms‘h, Latest start and Latest finish

_times. - 20
@ﬁwmrwmﬁﬁﬁﬁﬁiﬁmﬁﬁaﬁmm%lmmm
T ATt YeRat it s it 80 kmph ® | GgeM dHfT (F) & A A 0T
$ifi | s AR e B AgA F TE 9T R Al Jged T H
AT i |

TramsofdJﬁ'erentSpwdsaretoberunon 2° curvejon a broad gauge. The average

speed of trains to be run on the track is 80 kmph. {alculate the value of equilibrium
r\/@ls&__@_culate the maximum permissibleNspeed on the track allowing the

imum cant deficiency.—— s 15
T 9gaH A GG O § 5000 m H SR R ST | TF T A, S AT WG
I9 ¥ 2000m N FE | B, A & I Freht wiew g 300 mm R, § A AR

it o 7 | Fgeed freATad 65% € W@ @R 1 B e 300 mm x 300 mm
2| gk ¥ B § e Hg | T SR RYET § 99 R/l

T |

An aircraft flew at the altitude of 5000 m above the mean sea level. Two consecutive
photographs were taken with the cam;ﬂ“cw/fﬂﬁm the flat ground
having elevation of 2000 m above mean sea level. The 1 al overlap is 6° 65%
and photograph print size is 300 mmx 300 mm. Calculate the scale of

photograph and distance between the two consecutive exposure stations. 5

- _ — —W
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i) il aRraciaar 9% #1 R ? gl waed A
L H 5 ‘frr" H =
QX w4 # gaeht "rdehan R sy Hifim |

What is spectral reflectance curve 7 Explain its significance in R
s e iy 1l Kemote Sensing

—-

-10

(i) T weF & sarfeta afteer a@eoi @ fofg fou s % fag
58 Q aram wdEn K e Fif | e

(i) T weF F Ry T wvs F fog 7T @ e & <f B v=100- 12k

I @, et v, lqnphﬁ%aﬂtkﬂﬂﬁiﬁmﬁ-ﬁﬁh‘ﬁaﬁﬁlm

afy @ wE e hif fe ) sl vEe @ S | E

At o 2| W g RS, TRV T AR dRat # i
Hiferg |

\/@)/ Explain any two traffic surveys carried out to decide the geometric design

- ,f_gaturesofaroa dsanikaciial 5

1] e re]ationship between speed and w_mﬁbm ad was
found to be v =100 _1- where v is speed in kmph and £ is the density in

vehicles per km, Calculate the speed and density in which maximum flow
oould occur. Also draw the speed-density, speed-flow and flow-density
15

diagrams indicafing critical values.

100-500m°ﬁﬁ%aﬁﬂﬁﬁA%Wﬁ%§E@§iw%_wﬁgBﬁpaa
et for T | T S I T B X F o fargell 1 G R sfeeeg (¥fiferm)
mﬁ@aﬁmwﬁﬁmﬂazﬁmﬁmﬁmmmmmm.

W%Hﬁﬁ@ﬁ%mﬁﬂaﬁﬁﬂmﬁﬁmm%ﬁq

(b)

g ®
g st & S wam i |
—
TH-T A | @ £ | D E | -F
Staff at __—-_______—_______ﬂ_____________,_._.—-—-—f
| g et
056 | 2156 =
qEEEE | 1934 | 1345 1730 | 2
Back sight o
L 78
1830 | 2000 2340 | 2780
CpIERICE] _ 1.782
Foresight
L”/

b

4 _ i |
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Starting from ground point A having elevation_of 100-500m, levels from points

— ]
b -

B to F were taken inside a tunnel. The pOimS(?Tm F)were marked in the ceiling of
a

the tunnel keeping the staff inverted. Above staff readings were observed during the

. Calculate the lev_elg of all the points marked inside the tunnel. Also apply the regular
checks for calculations. A 15

3.() R F F Rl R wd F (ewoheit § aema ¥) @wen R | 7w
-~ Fe hehie. frew R wwife wwar £ 2

Explain in brief (with neat sketches), the Phenomenon of Bulking of Sand. How
does bulking of sand affect the concrete mix 7 Nz = — 15

d.(2) TH W W 01 S, 2001 F T4,50,000 F @er T T IS AW TF TEATGH
# 80,000 @ w3 | 31 Rewer, 2020 F @ wehw # w7 A ¥ =g T |
af T 8D P 1,50,000 e e @ <

() 15 @ 2010 = 7 g Bl B w 71 W =h 2

(ii) M 12 O FW R F A€, Th T8 FAYS G Y AR Fgel S hrd
1,50,000 & A AT T FE R TN BT ?

A machine was purchased for ¥4,50,000 on 1st January 2001 and erection and
installation work costed Y80,000. The. same machine is replaced by a new one on
~ 31st December 2020. If the scrap value was estimated at I1,50,000 _— ~°

i) What should be the rate of depreciation fund on 15th June 2010 ?

- —

x)/If after 12 years of running, some assemblies are replaced and the replacement
cost is ¥1,50,000, what will be the new rate of depreciation ? 20

4.(b) UF WA ¥ e F1 AN B 7 W N F S IR W E, W T W W
e s % frg 71 SR A 9 © 7

What is (fampne;'.; ina building ? What are the ma.in causes of dampness and what
are the remedies being suggested for making a building damp-proof ? 15
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R fﬁ-ﬂﬁﬁ U areE & \‘-“‘. WO T gleen &) e T foreat
+ . hery =1

chedt ¥ forg A R

(i) e e At SAw R 3k« 750 (ag o 31.03.2018) =
iy P & ot B A fefr = 31.03.2020

i) $FeF 3fg B T = 10% vy =

(iv) freea w1 = 10 9§

(v) T & PR = 20

) To-mefl Tt e T % forg A R e (o @ ) -
(vii) FAH AT TE F W & @ = 075 w@Aw R #

@mﬁﬁﬁwm%%%ﬁ%{@aﬁimmmzon@rmwmh
aﬁaﬁmmaﬁi@ﬁmw&mﬁﬁaﬁmmm%ﬁ%l
ﬁﬁa@ﬁaaﬁa@ﬁmﬁﬁt@%@,m%maﬁmmaﬁm
ﬁqlaﬁmﬁﬁqmaﬁﬁ?ﬁﬁ%m@%mwl

0-75

A flexible pavement has been designed for two lane single carriageway of width 7 m
with the following data :

(i) Commercial vehicle per day in each direction = 750 (as on 31.03.2018)
(i) Date of completion of construction = 31.03.2020

(ii}) Rate of traffic growth = 10% per annum

(iv) Design life = 10 years

(v) Vehicle damage factor = 2-0
_ ingl i d =075
(Vi) Lane distribution factor (LPF) fon 214516 SIIEIS CAMABEWRY 108
= 0-75 in each direction
(Vii) LDF of 4.1 dual can-iageway road
e ction got delayed and work started on

: constri : 1 oad as four
o) o gguome issues, starting O Clon pas decided 1o develop the road a5 fou
V4.2023. In the meantime & e des ’

. sam g . f
lane dua] Carriageway. Considenng © e any addiE Rl CERASIHIR for i esic
the new design hfe of the prOje‘:t' ASS

15
Suitably,



4.(c)

Tm AR R-arfl vea awan
At & fog i @ R

bt uwm T gfeen f afteeen Pl

(i) aiifers aew wiofe, wa@s G # = 750 (as on 31.03.2018) =
(i) fmim % of @) & ffy = 31.03.2020

(i) s 3fy & = 10% iy =

(iv) tfeesT =« = 10 ad

(v) TR & P = 2.0

(vi) &ﬂqvﬁn,aﬁfmﬁmaaﬁqm%mw(m@ﬁ@):ws

(vi) SRR aAR we% & fT @ S T = 075 s R §

\//' Fo SR ¥ T w5 F g W § ) g 3R w1 01.04.2023 9 W w9 | @i

SKYC-B-CVLE 6

9 A WHER T5F T TgER Qe IEERT & &9 A Tl w0 o ol o @1
™ # FEING sifshet @ 2IW ¥ @A g¢, IR & A afieed we R e
Hie | sifieea & g s afafcs e Suge &9 @ 7= «if

A flexible pavement has been designed for two lane single carriageway of width 7 m
with the following data :

(i) Commercial vehicle per day in each direction = 750 (as on 31.03.2018)
(ii) Date of completion of construction = 31.03.2020
“(iii) Rate of—u;aﬂic gl'O\:Vﬂl = 10% per annum
(iv) Design life = 10 years
(v) Vehicle damage factor = 2-0
(vi) Lane distribution factor (LDF) for 2-lane single carriageway road = 0-75
(vii) LDF of 4-lane dual carriageway road = 0-75 in each direction

Due to some issues, starting of construction got delayed and work S?I‘ted on
01.04.2023. In the meantime government has decided to deve]o% t:;“f:ra caals t;our
lane dual carriageway. Considering the same design data as p amzired o ;he :;iate
the new design life of the project. Assume any additional data red gn

: 15
suitably.
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3.(b)

Qus ‘B’ SECTION ‘B’

Udh (-H] “\‘M‘}- \vlt{ré)zq éﬁ ﬁr;ﬂ,iﬂgq 'f‘“d’” ;5‘ [

| (92) 0] 6 |12]18|24]30 3",,424854 60

lma @ W (m¥s)| 0 | 200(550(750 | 650|550 400

270(150| 50 | 0O

afq ¢ YIS 03 cm/hr W IR WaT® 25 m¥/s B, @ A fu w gfe F Fwm
AYaTe 8F H IAW BN 9 a8 & s d afedr # Fratfa Fifm

I F Imw A wm@ (va)| o | 6 | 12| 18

dfwa aut (cm) 031|812

A 6-hour unit hydrograph has the following ordinates :

Time (hr) 0| 6 |12|18|24|30]|36|42|48|54]60

6-hr UH ordinate (m3/s) | 0 |200{550(750(650|550|400(270|150| 50 | 0

If ¢ index is 0-3 cm/hr and base flow is 25 m%/s, determine the ordinates of
resulting hydrograph of flow in the catchment due to the storm given below :

Time from start of storm (hr) | O | 6 | 12 | 18

Accumulated rainfall (cm) 0|3 | 8 |12 10

TE F9AE & & ot SUEEl P, Q, R W S & aifie gftuma AR arsdieww R Ru
T % | . |

I | e (km?)| ¥ Ifdurd@ (mm) AT SR (mm)
P 15 1000 500
Q 5 800 400
R 10 900 440
S 18 1200 650

gyare & & foq Frafafaq 6 e fifg

(i) @iffs shea g

(i) arfie sitea arsdiaor

(iii) arfif srate e, ol sEaA F fore o WOl v s 8w ¥ fye e
e g, fon arfife smR o T I T R ofewdy o @

7
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. a ar O [ - { '
\d evaporation from each of the sub-areas P, 0. R and 5

i itation al
o catchment.

The annual prec

y for

Jre given belc? P R
Area (km?) Annual Precipitation (mm) | Annual Evaporation (mm)
Sub-arcad g e e
’T’/E 1000 500
Q T 5 | 800 400
e e —___-—___________4
—xr | 10 900 440
| L
S | 18 1200 650
___,_.__——-4-..-.____——

Calculate the following for catchment :
(i) Annual average precipitation

(i) Annual average evaporation
(iii) Annual runoff coefficients for the sub-areas and for the total catchment taken

as a whole assuming no change in the ground water storage on an annual basis. g
4
107
5.
© TF @R F T fetfe 9 sece & AmiiEeE $i |
Tl wHiEm § '
W B ATl x T3 K & A 025 TF 8 9 7
2574 84 § | 7l @8
T WA Sefere fERT 10 m¥s R | g
W (9e)
Time (br) 0 | 4| 8 | 12|16 |20 | 24 | 28
IR (mdfs)
Inflow (myg) | 10 | 20 | 30 | 30 | 25 | 20 | 35 | 1
R
Tz“te tlhe above flood hydrograph through a river reach :
e value of x and X in the Muski i ‘
8 br. The initial e Muskingham equation have been ident;
(o wa al outflow discharge from the reach is 10 msls_l entified as 0-25 and
T 6 et 4 3fe & Feafofem & arfmm 6 o =
() ArgTee - Tore
(ii) gz
) € Kn T, —0§ &t
(v) st &,
) T sty
SKYC-B-CVLE
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Explain the significance of the following from the point ol Vicw of water qualt

criteria

(i) Nitrites
(11) Nitrates
(iii) E-coh

(iv) B.O.D.

(v) Dissolved oxygen 10
) @ﬁwmmﬁéﬁa’rﬁmquﬂmwﬁ%a‘erﬁ25°cq'<0-03m

%wﬁﬁmmﬁ@ﬁ%mmnﬁmﬁﬁmlaﬁmﬁﬁwmzﬁ

%aﬂtm'ﬁra;glﬁ‘m'suﬁar(v)a?fo-oumzfsecﬁ-mmm%l

In a continuous flow settling tank 4 m deep and 80 m long, calculate the flow
velocity for effective removal of 0-03 mm particles at 25°C. The specific gravity
of the particles is 2-65 and kinematic viscosity (V) for water may be taken as

10

0-01 cm?/sec.

(i) 45m % Gg8 HeE F TF a;cr&eaaa‘qaﬁso(:mmqmgaﬁ,@ﬁgi
F 3m e (iSTeA) waoOIpmmaaqﬁham%uemmmw

ﬁwwmm?mﬁwaﬁsooxnm?ﬁﬁnl

(if) W(i)ﬁa%%ﬂmﬁ@m%ﬁmmméquocm%@imﬁww
T 8 ?

) A Swdhqﬁifa of saturated thickness 45m yields
600 Ipm under a drawdown of 3m at the pumping well What will be the
% Consider the radius of influence as

discharge under a draw
500 m.

_/(ﬁ)/Wh:!t will be the discharge in a 30 cm well under a drawdown of 3 m for the
unconfined aquifer as mentioned in part (). 20

1)

wdaﬁwwwmw?@mﬁﬁwﬁﬁmﬁ%?ﬁﬁmm
q&%ﬁq‘f%ﬁqm%mﬁaﬁaﬁ%ﬂﬁml

ur demand affect the design of a water supply schem
dian conditions.

)

ow does the peak ho e ? Sketch
the fluctuation in demand for typical In 15
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- o gl @ SALeh 100 mg/]
O ¥ ALHEL E A ™ BRN 7

- (€) (i) 25°C W & fea & T ek
Uy o | AdieE & 20°C W
20°C W K,,=0-12 HI1 difomo | amEE O, ¢ 1.056 #ifeng |

(3 - . e - D o r & _3_ S r ‘j_,.’_; -
Gi) NND. F ouE S F @rEsg F6H FP A ' 1A aoft drret =

Fea@ i |

(i) The B.O.D. of a sewage incubated for one day at 25°C has been found to be
100 mg/1. What will be the 5 day, 20°C B.0.D. ? Assume Ky =012 at zooc.
Take temperature coefficient, ¢ =1:056. —
)_/’.— -

ity ’-Despite widespread use of B.0.D., it has some limita_tl:gn__s_._ljdﬂention n all those
" ' 15

N\ limitations.
--___/

afira Iads wREa ¥ G § o At FrefaRaa sieargat B ==t Fif
() IR IEUSF AW TR HEF

7.(a)

(i) IFE9F FH FE
|l Tavs kR & TaTe W 3 5 YER & uWE B § 7
Discuss the following operational difficulties encountered in the operation of
Activated Sludge process :
(i) Rising Sludge or Floating Sludge
(ii) Sludge Bulking

What kind of impact these are having in the operation of Activated Sludge process ?
20

7.0y Trfataa v =men @i .
@) 3¢ F Tl awa
(i) mw%ﬁmm
(i) HEATENA HW A TR
(iv) A1 9T
(v) 9= fog wfa

N~ _ SKYCB-CVLE 10




Explain; the; following :
(1) Specific capacity of a well
(i1) Specific yield of an aquifer
(111) Perched water table

(iv) Intrinsic permeability

(v) Bulk pore velocity 15

7.(c) (i)?ﬁf(%ﬂﬁ),%@?ﬂt%ﬂﬂﬁﬁﬁﬁ%ﬁﬁaﬁi%m
H A HIT |

(i) T FERE JE % W % G A AT F TR R f = A |

(i) 'Define Delta, Dity and Base Period; and derive the relationship among them.
] [ T ) _ I ) 7

(ii) Discuss the factors influencing the selection of site for a proposed dam. 8

8.(a) (i) 4000 ¥ 1 Y WU R 300 m%/s N FERT F I ATl Toh THERATHR Fshic
arafa arfesr &1 aifreeqs hifsg | arfeam Y aied waurEr #1451
forr s W € | s&R wEnht ¥ R 2 = WM 0-0125 forar W wewr ®
B/D IUE W 5 AW WiRQ |

(i) s} F sy frg S 9 fafim yoR & Soom wE sk IR frafa s
H ot F g F fog sww i s Tt faftmt @ oavla @@q 3§ A |

(i) Design a trapezoidal concrete lined channel to carry a discharge of 300 m¥/s
at a slope of 1 in 4000. The side slope of the channel may be taken as 1-5 : 1.
The value of n for the lining material may be taken as 0-0125. Assume the

B/D ratio as 5. 10

(i) Describe briefly different type of spillways used in dams and methods used
for dissipating energy of water discharged from them. 10

11 SKYC-B-CVLE



g W & wew W frlcfEa aw@l & o ATl % e R TG JHE
IeE I
qr (), Fehem, fifra, oo (wkd)), e AT

Mention the sources and health effects on human being of the following elements
with reference to Air pollution :
Lead, Cadmium, Nickel, Mercury, Carbon Monoxide

15
(i)mm«ﬁﬁwﬁmﬁﬁméqu\-wwﬁ%@hﬂﬁ
yawE & 4 fER fr s e |

(ii)wmwﬁﬂﬁaﬂiﬁm(?ﬁ%z)ﬁwﬁr%&@?ﬁ%?mﬁgﬁ
T Tt Tl @ eEd ¥ wern i |

(i) Discuss the factors that must be considered in evaluating potential sanitary
landfill sites.

(i) How does the occurrence of gases and leachate in sanitary landfill take place ?
Explain with the help of chemical reactions taking place. 15

12
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