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CIVIL ENGINEERING (PAPER-II}

Time Allowed : Three Hours Maxamum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and § 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 i1s indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question 1tself,

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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ETUs—A [/ SECTION—A

1. (@) U =31 - & o1 9o B0 7 9w ooft §2 o qoumt | fqdeq1 shifsg) $21 Fi o )
a9 & fore fore SR g waont & foam S

What are the constituents of a good brick earth? Discuss the properties of a
first class brick. Describe the tests to be performed to check the quality of
bricks. 10

(b} TR 2-TY TRae"aT A/ T TP TSHM &1 25 99 61 AlWHed TG + % forw ¥ 2017 1
Ffor fen S R WY, AT R ® g ger B T aY 2015 § Thad 2000 @EErdw
e (AT A Eﬁﬂ) yiafen =@ ® € 991 A@dngs T ol diNe g}ﬁ{-ﬁ( 5% B Hd:
fﬁﬂ'aﬂ?ﬁmﬂsﬂﬂﬁﬂwmﬁﬁﬁﬁm@"@qw i, yrfers §9 8 15 98 9 iy &
fon, won # XA w1 Tv=g fom m@n) 9 gft o 4-8 WHA FY, 3@ A3 T P
Afireress & T T B W Hifwg AR IETEEs |, @ " WS B I9YF T 4 °H
ol |

A national highway with dual 2-lane carriageway 1s to be constructed in the
year 2017 for a design life of 25 years. However, traffic count reveals that only
2000 commercial vehicles (summation of both directions) are plying per day in
the year 2015 and annual rate of increase in commercial vehicles 1s 5%. Hence,
from economical reasons, it was decided to construct new flexible pavement for
this national highway in stages initially for a period of 15 years. Determine the
traffic for which this new flexible pavement 1s to be designed assuming vehicle
damage factor as 4-8. Assume any other data suitably, if required. 10

) ) Tafsa ShilRgd shasset @ eams-td gates & fafsa 3w = w38 Fikmg

Explain various uses of a contour map in Civil Engineering projects. S

(i) T §ATS WIS ML W3 a0 ¥ 15 km Fl SgH-S91g | o7 T W B W&
TR 1 dur fesw My W 20 cm q9@ B, W@l i W 98 R 99 W 10 km 8
gfe guad 6 mwuaaaaﬁmSooomg‘l dl 39 BIEUTH D oF & T 3
FQ B T ohi Bid gl (I

An aerial photograph was taken from a flying height of 15 km above m.s.l.
A straight portion of a canal measures 20 cm on this photograph, whereas
it is 10 km on the ground. If the height of the terrain is 5000 m above
m.s.l., compute the Jfocal length of camera lens used for taking the
photograph. S
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(d) ft i 3R Fge gard quiat wE F@ F o, v W@ v & Rufu 3 fore fmr A 91 el

STHRMG FGvasas, # 87 T el @ §, HIg W, T arghl oiigd & fofw w18 rgA (518 79)
1A 99 H WEE Iy P i)

What are the basic requirements to be considered for construction of a railway

track to achieve higher speeds and better riding quality? Sketch a typical

cross-section of a BG railway track for double line on curve in cutting section,
S5+5=10

(e) PERT ! gionfig Shise @ 369& oge 9t faqg71 #iwe| PERT ¥ ¥4 34 9 fahm &1
TEheH| $) SEATET il |

Define PERT and discuss its significance. Explain different time estimates used
in PERT. 10

2. (a) T F GELEGA (WAEi-T) F 0 3Y 87 THS ORI T Al FING ) Feole & GHIgaraq
fafim faftrl =1 avfa fifeg)

What is meant by proportioning of concrete? Discuss its properties. Describe
different methods of proportioning concrete, 1.5

) T=fafgd &1 3| v
Answer the following :

i) sit-ire fagwd B i 3a-i%s g R & o e SR

Differentiate between open-graded and dense-graded bituminous
construction. 5

11} ﬁlgl-i-ﬁ sy ) AT SETaEATe #9491 o f
What are the general requirements of a bituminous mix? 5
(i) dH-FhiZ PigH o WIS h [T T3 B a0 IRAA B 1 FAH FA3WN

Write the purpose of tie bars and dowel bars in joints of cement concrete
pavement. S

(cj Taiae tmo yfEs A enavgs 9 & fafim wen w® @7 ord-gim wEG & Fees )
nfdd F q@ FRw H affa HN

What are the different types of machinery required at civil construction
project? Discuss the factors which influence the performance of an earth-
moving machinery. 20
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3. (o) Y & vEI-fmiv @ G IYw WA F U | | w-w=m wWew fee SR e, 3
e geadt & M @ W 34 87 WM M % W e €7

Enumerate the tests to which a stone should be subjected for making it fit for

building construction purposes. What is meant by dressing of stone? What are
the advantages of quarry dressing? 15

(b) T IHA (d98) & FafcRad o u SildEi @ CD &1 ) @ [ i, 3R wFE Tag A,
D awl E & Wit oz # ford 8

From the following data of a traverse, compute the length CD, if traverse

stations A, D and E are in a straight line : 15
Gl &er (m ¥) feemehivr
Line | Length (in m) Bearing
AB i 110 ga 12 j
BC 165 30° 4Y
CD — 346° 06
DE 212 16° 18

) Trafalae &1 3t difsc

Answer the following :

() & A RN & ¥g 7 999 9 (difan ) 4R 997 a6 989 3 s
TG |

Briefly explain the weaving angle and weaving length with reference to
traffic rotary. 10

(i) wofigd =SRR8 @ AgA & AfyEwesd & foe fagn e 1 9 fafm =
1 87 S W g 219 1 I9Am Ha gQ q1eA) <l i R T it . wed R,
t@ries $ e | HaY § 3Rl AR Hi |

What are the various factors to be considered in the design of traffic
islands for channelized intersections? Briefly explain, with the help of

sketch, how speed of vehicles can be controlled by using traffic islands at
intersections. 5+5=10

1. f{a) fafaa sSfitrat oo & Fews-Pulo @ o 7 wugd 27 Frdmn-TAuRo & 1 Fae 87
iasnn - AURW % Fs ) F=90 FHifeg |

What do you mean by scheduling of a Civil Engineering project? What are the
advantages of scheduling? Discuss the classification of scheduling. 16

G-ATZ-O-GF OB /29 4


https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

p) @ 3 TR g B T W W A A P ¥ e Few @ wwn w9 @
(i) arnEen T ¥ fu e Fe 3R (i) AT I I T G 6 ORI 1T i

7 (km/hr &) 291 #t g Wﬁ(km/hrj) ??‘fﬁﬁi‘s'ﬂ?_ .
75 | 3 55 12
65 6 45 18

qifu
(1) a W AftFan Faed TN 80 km/hr §;

(2) agufi-ara FT =M 75 cm B,

(3) Wifta 2N F 241 H FAIATEE WAR F T W FATA FIT SN GhA B

Using the following details of trains running on a 3° main BG curve track,
determine (i) equilibrium cant for equilibrium speed and ({if} length of transition
curve to be adopted ;

Speed (in km/hr)

No. of trains

Speed (in km/hr) |

No. of trains

7D

3

]

35

12

BS

6

45

18

T

Assume—
(1) maximum permissible speed on the curve as 80 km/hr;
(2) allowable cant deficiency as 7'5 ¢m;
(3) weighted average may be used as the equilibrium speed of trains.
TVa+7a=15
) Frafafen stEd T S F0 3§ ger T A, Rl o wRlE @ W o (x 70 i £
6 Alwsl Bl Fd HVE aYl Fig TOIET

The following data were entered in a level book, where some entries were

omitted {marked with X]. Find out the missing data and apply checks : 20
(9B 2R (mR)|F9 gl (mA) | g (m A)| ¥vF (m A) | ARF (m B) 3o UFo (m W) |  Ruofh
Station | BS [in m) IS (in m) EFS in m) | Rise (in m) | Fall (in m) RL hin m) Remarks

] 2:285 J 232-460 BM 1 '

2 1-650 X 0-020 - 4

3 2:105

4 X 1-960 |

5 2:050 1:925 B

b X 232:255 BM 2

7 1:690 X

8 2865 2:100

9 X 233-425 BM 3
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@us—B / SECTION—B

5. (o) JER-8F T JAGER & TE@ma-d B4 6l e & T0e o IR0 AER-81 ¥ 9dR 5
B & U sdTd # I a1t e fofy # fawm 8 291 e

List the methods available for estimation of runoff in catchments. In detail,
explain the rational method used for estimation of runoff in urban catchments. 10

(b) T2 1@ 3 & qfwifia FRW) =T 13 B # i1 F Ty ) FE SINT) W g @
SIIER T d §U Th H4T & Seel ) 0L s, TR YR T 100 BT 1 R ) W B
% S & AF 432 ha/cumec 2

Define duty and delta. Derive a relationship between duty and delta. Using this
relation, find delta for a crop with base period of 100 days. The duty of the crop
i1s 432 ha/cumec, 10

(c) & figaw & exal ) Frew S gu A9 REEam & faiE fefual = aftla i)

Explaining the objectives of river training, discuss the methods used for river
training. 10

(d) TE TR, " AEE 1 &R $ 2, B 150 Iped & H 3 A A0l g awsem F {1
JEags FAHA 6 g 0-28 me/1 R T 3T IEras EflE F@iiE 02 mg/l ofl | T3
SIS Id ST 9138k ) Wid 99 AawEal (kg Wid 99 A) F: Ruifta e, 3R sl 9eer
# FfE € 7 30% B

A town with population of 1 lakh i1s supplied with 130 lpcd of water. The
chlorine required for disinfection was found to be 0:28 mg/l and residual
chlorine reguired was 0-2 mg/l. Estimate the chlorine dose and quantity of
bleaching powder required per year (in kg/year], if available chlorine in
bleaching powder is 30%. 10

fe) 9= fawey F Abeew, 99 COD/BOD U@ 1, 3 W@ 6 2, ®td ¥ COD/BOD
AT F e hl ATEN HNT (@ I9ar Thigdl & 999 & A &) FdRg

Explain the importance of COD/BOD ratio while designing the treatment
options for COD/BOD ratio of 1, 3 and 6, and justify the selection of treatment
units. 10
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6. (aj TH 20 cm & T ORI T % 30 m A oF yaw w@r 2| g B 1800 lpm H X B
7 fom sar ¥ FHT % GiEA F 12 m W 0-6 m W &0 fFA S 71 New $H, 34
FA ¥ 12 m @ 36 m H g W 3 F=faRes =@ fuko Fiswe
(i) Siaarel ®R ] YRHA &R
fi) R$ 300 m 91 TC qfa it = glerA
(i) T H fafie gman
A 20 cm well penetrates 30 m below the static water level. Water is pumped at
the rate of 1800 lpm, and the drawdown 1n the wells is observed as 1:2 m and
06 m. The observation wells are 12 m and 36 m from the well. Determine—
() the transmissibility of the aquifer;
(i} the drawdown in the pumped well taking R as 300 m;
(i} the specific capacity of the well. 13
(b) 3Marg-&F B} rasum I A e & fAulm & fou ygw itE @6 aftla S, 99 fag 3wl
HiHs I9eed gl
Describe the methods used for determining mean depth of precipitation in
catchments when point rainfall data are available. 15
(c) T&=R & smavasa w1 Ruftn 0 % foe FefaRaa Fiws F s 60 ™ 7| 5@ W@ 2am
F1 HH 65% W@ 3T} UW ¥ &t (F=rafea) I@m e 1 AH 0-8 8| adA-aricasd Td
6aTE HEYghal H HISH DIy :
The following data are collected to determine irrigation requirement. The water
application efficiency is 65% and consumptive use coefficient 1in the growing
season is 0-8. Find evapotranspiration and irrigation requirement : 20
R qre 7 arss (°C R) gdana F1 miys yiawa (W2 A) i 91 (cm B)
Month Mean monthly temp. (in °C) Monthly % sunshine (in hr) Effective rainfall (in ¢m)
AT
18 720 2-6
November
femran
15 7-15 28
December
EEGLY I
135 7-30 35
January
wE()
14-5 7-10 2:Q
February

C-ANZ-O0-DIF08 /29

(P.T.O.


https://prepp.in/

www.prepp.in

Prepp

Your Personal Exams Guicde

7. (o) 1 fwm siEe @ sawe R T It IRaR-art R Sl & it W@ e
FT
1A st Fait-umn (W) 1Y, H =20 m
F8-uR q@ R JFR = 1:1S (H:V)
k=1939, n=18l

Design and sketch the shape of an ogee spillway using the data given below : 15
Upstream head of water, H =20 m
Shape of upstream face = 1:1:5 (H:V)
k=1939, n=181

(b) & FH & (TR 1) # Afswewd Hifsm, It sovg | T &) 9 2, Nighl K@l 5 dg
2 9@ f yRR =i stEavasa 270 lpd@Wﬁﬁ% 1-8%1%%5?%@*4:’[‘#@?
Fivie, e T 9@ 7= & e 2 yER 91 12 mfs W@ Cy =110 Hig|

Design the water main to supply water from reservoir to a city with a
population of 5 lakhs. Assume per capita demand as 270 lpd and peak factor
as 1'8. Also, find the hydraulic gradient at which the main is to be laid. Take,
velocity of flow as 1'2 m/s and Cy =110. 15

(c) uhrfm (AR = fafy (ASP) ¥ A Ru mu siwet 1 v F@ gY I AT
(i) &
(i) TH (TINA) F1 T,
(iij} <icid GR0% ¥99 (HRT);
(iv) SIS o
YRRE A Wa@E = 20 MLD
43 AR 3w H BOD = 200 mg/]

afg:ga BOD & amavasa = 15 mg/]

F/M 330@ = 0-2
MLSS = 3000 mg/I

Using the data pertaining to Activated Sludge Process (ASP} given below,
determine—
() efficiency;
() volume of aerator;
(i) hydraulic retention time (HRT);
{iv) volumetric loading.
Wastewater flow = 20 MLD
BOD in settled wastewater = 200 mg/l

Effluent BOD required = 15 mg/l
F/M ratio = 02
MLSS = 3000 mg/] 20

C-ANZ-O-BFOB/29 8
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8. (a) 5% TiFd FURE F&@ & BOD wew f&q1 7 wd HefeRan ew feis fag o
Gl H Y4 S %1 DO = 3-6 mg/l
H9l¥re 91 93 4 DO = 0-8 mg/I
@ T F1 5 &7 F 9 DO = 0-7 mg/]
Kop =012 /1A

Ta AT
(i) URE 9 H BOD;
i) 3 BOD.

5% diluted wastewater was subjected to BOD test and the f{ollowing
observations are recorded :

DO of water used for dilution = 3-6 mg/]
DO of wastewater sample = 0-8 mg/]

DO in sample after 5 days = 0-7 mg/I]
Kog =0-12/day

Determine—
() BOD of wastewater;
(11} ultimate BOD. 15

(b) wig fagqg €97 A FiFcH I qeg It & WS F aftig v FEiE faRg au %
Taaceia U & it e |

Describing the major categories of pollutants generated by thermal power
plants, discuss thc environmental impacts of thermal power plants. 135

(c) varR ARG $ ¥eg B T0@ W F9U JH9A § e fabR a@l F sre fifse)

With the help of flow diagram, explain various elements involved in municipal
solid waste management. 20

* % &
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