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CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum 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 S 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 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 a medium other than the
authorized one.

Word limit in questions, if specified, should be adhered to.

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 itself.

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.

STH-D-CVLE/4 i [P.T.O.



1. (o) fTriftea gl v fFmi-we afesm § Bl @ o deg Sl =1 il ®

(i) TS % dedsh (ST) F e s

W@Us—A / SECTION—A

fear srafe
1-2 20
1-3 25
2-3 10
2—-4 12
3-4 6
4-5 10

(i) e 9 A HRY)

(i) TR F % T H (Fe6) e, AR (Fehd) TAR TE 3feue (FhA) wie ® 9

The following table gives the activities in a construction project and other
relevant information :

() Draw the network of the project.

hifee |

Activity Duration
1-2 20
1-3 25
2-3 10
2-4 12
3-4 6
4-5 10

(i) Find the critical path.

(i) Find free float, total float and independent float for each activity.

(b) Wiz TETEn ¥ A9 < wHE &7 Hiie HeTen WA % g i wqe it o e wEre

F T TS deRd F o= % gy 9 off wWe i)

What do you mean by cement mortar? Explain the theory of proportioning of
cement mortar and also explain the relation between solidity and strength of
cement mortar.

© () g H g waen fafy ® aftfa Fiv) oo e whe 22 % faftm Iww A e

STH-D-CHULE/4

ERIELY

Explain remote sensing method of surveying. List the various uses of IRS

data.

10

10
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(i) Trepia gdam & g @1 avi S Geivfa gdau f stur-tEn i Ruifa w3
e fafSra SRep! o1 auia i

Explain the principles of triangulation. Write the factors to be considered
for the selection of baseline for triangulation. 5

(d) T et Yo vl uftedy & fou @ stavasksand At 87 U s Y@ifE i geear ¥ 60 kg
WehR o HIeh HUTE-9TE &8l @Ted 1o 9l af=e &l w98 HifSe) g% s i wfeese fomst =
fafga <ifs)

What are the requirements for an ideal rail section? Explain, with a neat
sketch, standard flat-footed broad-gauge rail section of 60 kg type. Mark
approximate dimensions of each part. 10

(e) (i) WEME A SA-FRE) % Ao it ==l Y| o & F ued 9ol UEE Aemn % fore
FAe! Td AT Tol-feprd] sgaeerat 1 aftfg Hifs)

Discuss the importance of drainage in highways. Describe the surface and

subsurface drainage arrangements for a national highway in coastal area. 5
(i) U (Sfrer) seaT % fesiea ot ywifed e 9t e Y gt sy
List the factors affecting the design of a rotary intersection. 5

2. (o) F=faRes % f= faves i .
Differentiate between the following : : 20
(i) o do THo T W
CPM and PERT
(ii) TR Td W
Float and Slack
(iii) A& AT T IAHIE AT
Direct cost and Indirect cost
(iv) A (FHhd) TR TE gfetre< (Wad) Fire
Total float and Independent float

(b) TR HH IR A4 FH o Al Bl TE HINY| 9 A & [AiE 7okl | @ ~E H
TR | I= S|

Explain the objects of plastering and pointing. Discuss the various types of
pointing with the help of neat sketches. 15

(c) 37 uft FRH fit g sEE, s e TR % A wsifad d § ) o TR Swe
age g &1 fufon 8 07 Uw ITYw I3 hl g ¥ W Hif)

List down the factors which affect the selection of a construction equipment.
How will you determine the economic life of an equipment? Explain with the
help of a suitable example. 15
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3. (@) Tl Pl & deof # weg ‘fofde’ = e hif) fafdwe & faftm Sexdl =61 s v
it bz % foga fafdw =1 affa Hifsg)
Explain the term ‘specification’ with reference to civil construction. What are

the various objectives of specification? Prepare a detailed specification of
reinforced cement concrete. 15

(b) = Y@t % Afircrsolt w1 aui FINY | TE SARE -t U6 AT S % e WOEH
Y@t § M 9 & fifea ©

war @l (m H) | §7%e (m? #)

441 270

444 10440
447 75600
450 144000
453 270000
456 414500
459 460800
462 586800
465 639900

ST F e Tag # 441 m 3R S G998 H 465 m THH, SIARE W S TG H
g el # fuifa Hifsa)

Describe the characteristics of contours. The areas within contour lines at the
site of a reservoir and the face of a proposed dam are as follows :

Contour (in m) | Area (in m?)

441 270

444 10440
447 75600
450 144000
453 270000
456 414500
459 460800
462 586800
465 639900

Assuming 441 m as the bottom level of the reservoir and 465 m as the water
level, find the volume of water in the reservoir in cubic metres. 5+5=10

(© (i) e Tl F el w6 JREE ) gE SIS ) T AeN Tl i srevEehard 87
List the advantages and disadvantages of concrete sleepers. Mention the
requirements of an ideal sleeper. 5

STH-D-CUTE /4 4




(i) ¥ veidl # ol ht @ erawea 37 AueR Rme w0 Wes e s9Ey ww wms
fafir fewat & m fafay)

Why are signals used in railway tracks? Draw the neat sketch of a
semaphore signal and write the names of the different parts. 5

(d) (i) WEHT & SETfdE feseT % # Rw 0 0 qemnl # o v ¥ 99 oTaws €9
¥ fo=m fru o ot fefir o = 87

What are the objects of geometric design of highway? What are the
different elements which need consideration while designing a highway? S

(ii) Toret Tafia & o =l =1 dew FA § 325 m e % e &fas TR @ R
stravashar off | frfafad sefidi fafimarett () =1 st iR .
(1) Afc=eenoq (goRuferesm)
(2) FfeH F1 Al =EHo
(3) Tifmm a3 6 wwas
Ff¥hedH Tfd = 65 kmph
HeH S 7 b SEIcled hl TFTS = 6 m
Ffed &l 9e’ = 10-5m

While aligning a highway in a built-up area, it was necessary to provide a
horizontal circular curve of radius 325 m. Design the following geometric
features :

(1) Superelevation
(2) Extra widening of pavement
(3) Length of transition curve
Data available are :
Design speed = 65 kmph
Length of wheelbase of the largest truck = 6 m
Pavement width = 10:5 m 10

4. (a) (i) FHR S THEEEH B A= a5 98 § g fifw

Describe in brief the various methods of proportioning concrete. =
(ii) Eel HiHe shle 3R yafera € b % e e g yaee frg FRor STeawas

g 87 F=i g

Differentiate between plain cement concrete and reinforced cement

concrete. Why is reinforcement necessary? Discuss. 10
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(b)

(c)

3 frgal AT B fiw # T dieft gon wrh &, Fwss Ao wreiifdae frm wweft @ feg o v

AB ¥ neafag D W % Y42 %) fi w1 ared ¥, Wy AB & ot e 1 e e R
3 D H frag &0 % fou o R 31 fog ¢ & s/ ) I Shifse—

(i) D3 2 HAfeAe;
(i) CD < Twarg ud fespfeufa (femfam);

wad Hlafifere
farg N E
A 0 0
B 3014 256
C 1764 1398

(i) T ACD, 71 fh AC %1 ol wehat ferafin 38°247 @ |

A straight tunnel is to run between two points A and B, whose net coordinates
are given in the table below :

It is desired to sink a shaft at D, the middle point of AB, but it is impossible to
measure along AB directly, so D is to be fixed from C, a third known point.

Calculate—

() the net coordinates of D;
(i) the length and bearing of CDj
(iii) the angle ACD, given that the whole circle bearing of AC is 38°24°,

T 3 F G F e w o R faftm et #oar s ggan 8, w9 wfe 6 ==

Hiferg

T A W o, R IR S e (gEfm) 9@ €, th 99 e &% W 86 kmph W
dredl #| firhad W die 285 A 8

(i) <SS TR W S A St S 3 S i Hie
(i) SR 200 A 1 % etz ® T ¥, @ TR A wdd A1 off e il
(i) W 200 H 1 & AW N, 3° g% F |1, Fgdl §, o oA = T gE AR = qh?

Independent coordinates

Point N E
A 0 0
B 3014 256
C 1764 1398

o, TYuI-TUTS 0-166 2|
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Enumerate the different resistances which a locomotive has to overcome before
hauling a train.

A BG track locomotive having four pairs of driving wheels runs on a straight
level track at a speed of 86 kmph. The maximum axle load is 28-5 tonnes.

() Find the maximum permissible train load that can be pulled by the
locomotive.

(ii) Also calculate the reduction in speed if the train climbs a gradient of
1 in 200.

(iii) If the train climbs a 1 in 200 gradient with a 3° curve, what would be the
reduced speed of the train? Given, the coefficient of friction is 0-166. 10

(@) it e e Temr % ) Freaia w0 % wr B Rgelt #) o § e A ¥

wF T HEWr U Afer 2 A TeRe ®, et 600 m B amen ww &fhs 9% ) gifre
a% ) s B Ao fIRvY Td Freifea stfwst @ e 1 2ifiewen AT

(i) e Tfd, v = 80 kmph

(ii) W@Wﬁ@ﬁ,w=7m.

(iti) < 6 &, n o= 2

(iv) =Eited hi ASE, [ = 6 m

(v) GEUTaEH 1 APF R = 150 4 1

(vi) 3TYeh) RO o iEeA 6l AAF &, C= 0-507

What are the points to be kept in mind while executing the work of
mechanically stabilized soil highway?

An NH passes through a rolling terrain having a horizontal curve of radius
600 m. Design the length of the transition curve and compute the shift using
the following data : 15

(i) Design speed, v= 80 kmph

(i) Normal pavement width, w= 7 m

(i) Number of lanes, n = 2

(iv) Wheelbase width, [ = 6 m

(v) Allowable rate of superelevation = 1 in 150

(vi) Allowable rate of change of centrifugal acceleration, C = 0-507
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S. (@) (i

(%)

(b) (i)

(%)

STH-D-CVLE/ 4

@Us—B / SECTION—B

3qfEs vd ufEg Seadl TR A 9 Bied i ufE @ 9via Fifv) T Saerdl w)oE
JaTg HHIER 61 Sgedfd # qagrma i g s915)
Explain the mechanism of release of water into unconfined and confined

aquifers. List the assumptions made in the derivation of flow equation in
an aquifer.

e F3, foeh B 0-3 m 3, A GIE v srafeg Sioard wR # il S ¥ ) dS-vae
¥ TR TA-SR 30 m FW 3| A 6l 71 Hl AT i & wrg B s gesan
8, TR fehad gieRA 1 8 m T Hifta foran T &)

W?ﬂﬁ’lﬂ,:
STl Tl = 25 m/fd
g 6t =91 = 300 m

A well with radius of 0-3 m is drilled in an unconfined aquifer. Initial water
table is 30 m above the bed. Estimate the amount of water that can be
pumped if the maximum drawdown is restricted to 8 m.

Assume :

Hydraulic conductivity = 25 m/day
Radius of influence = 300 m

TRl T forg @ & sma ) ufenfyg fifg) e i el i fuifa w3 i 12
e wepR ITaTf B7

Define permanent wilting point and field capacity. How is it useful in
deciding the frequency of irrigation?

frifera atferel & anum w fa=ng & angftr =t Puifa Hifv .
@Yd 9GP = 2:8 mm/fA
g & il TEUE = 80 mm
=g 38 = 65%
IqeTsY [T AH = 50%

WTh ST <h! TTETS W1 st g Hif

Determine the frequency of irrigation using the following data :

Consumptive use = 2:8 mm/day
Root zone depth = 80 mm
Irrigation efficiency = 65%
Available soil moisture = 50%

Also find the depth of water to be applied.




(c)

(d)

(e)

(a)

‘AW FE@ T SHER [EIgEH W 3T 91 TS 87 Sehiied Sehe faft, S fee
TR h wfowr H srErd sard g, w affa FIR @ @e wEE = Iga hig|
What is meant by ‘design period’ and ‘population forecast’? Describe the

‘incremental increase’ method of future population forecast of a city, stating its
advantages.

80000 ! SeEA &I wia =fth wfd i 150 L & A1 F argar s v ogfd Y e 21
TR A FARA il @ud 5 ke/faA Bft ®1 10 fire % @ % 9= FafiE FH 0-20 mg/L
Bt ®1 ae B wAE w9 ufehem iR

It is required to supply water to a population of 80000 at a per capita demand
of 150 L per day. Chlorine usage in the treatment is 5 kg/day. The residual
chlorine after 10 minutes contact is 0:20 mg/L. Calculate the chlorine demand
of the water.

(i) 38 aRTE % ST AR % 9m §9 ¥ T @Red 3R qEieer | aRend B e
i)

Explain the impacts of improper disposal of solid wastes on human health
and environment in general.

(i) TR 3 AIRTE (TWo THo Tswgo) & "o W ==l hifsrg

Discuss the composition of municipal solid waste (MSW).

(i) SiaeE Sl g i) s T 6 aeEdl ¥, Sdei@ d STTHRE WETe G
i fordl <1 Tt A s Hifsi

Define hydrograph. With a neat sketch, explain any two methods of
base-flow separation from a hydrograph.

(i) it faf % g wwgmse fF S 6 a9, S Siqaie 9% % seEe 9, R
wehR fTera foran smar &)

Explain step by step how reservoir capacity is decided using a mass inflow
curve.

(ii)) TH-IeIG FARE TR G-I TaRE % f=9 Faveq Hifvw) ag-eEfa semm § s
o freied i 31 Al faftEt e fifsm)
Distinguish between single-purpose reservoir and multi-purpose

reservoir. Explain two important methods of allocation of water in a
multi-purpose reservoir.

10

10
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(b) (i) T e S Afrmera fasa A Frifea stiwei ) wag @ 3rd hifs
HHA a9 e ] s
(fe) (FFFR) (R /FgAH)
™ 320 850 580
T W TE ] A 90 120 580
ﬁi (Wh) 120 600 1600
il (ATY) 120 500 2000
et (T Hrew) 120 360 600
8L 1 2EH Bl = 15/20
FafE I = 075
Determine the design discharge of a canal with the following data :
Base Area Duty
Crop period (hectares) | (hectares/
(Days) cumec)
Sugarcane 320 850 580
Overlap sugarcane in hot weather 90 120 580
Wheat (Rabi) 120 600 1600
Bajri (Monsoon) 120 500 2000
Vegetables (Hot weather) 120 360 600
Time factor of the canal = 15/20
Capacity factor = 075
(ti) TTeea =Y T a1 iy o fakerar i faened i smEn S
Explain the modes of failure in gravity dam and earthen dam.
(i) STATIE FAaured | we feogoft faflag
Write a note on reservoir sedimentation.
(© (i) I wE F wehE ) e i) At Ieaa wel % F e 7 U W e 6

Hedal § TF i

Explain the function of a spillway. What are the advantages of an ogee

spillway? Explain with a neat sketch.

(i) Tifera siehel et U 3inf) 3o AE W famsE g i

C=24
TE=2m
o E = 100 m

R, ¥aqe 94 8 m H S9E W R

STH-D-CNLE/ 4 10




7

Compute the discharge over an ogee spillway with the following

C=24
Head = 2 m

Length = 100 m

Crest is 8 m above the bottom

(iii) I Sfem wa T Frm fmfn @ feoft fafeg)

Write a note on stilling basin and river training works.

(@) TF TR A uae, ™ w® awl Bt B, & o w2 farn o

data : 5

10

FT qag &9 F % g F JHR - 371% Ui
20% T 0-90
20% e 0-85
10% Yeg 978 0-80
15% ren U 0-40
35% i 0-10

& % -7 TUTe 1 Fuio FfY) TR TR #1 FA &45%d 40 ha ® W@ AfteRan aui dwa
6 cm/hr 2, A & A H-AT6 H=T E7

The classification of the surface on which the rain falls in a city is as follows :

% of total surface area Type of surface Coefficient of runoff
20% Rooftop 0-90
20% Pavement 0:85
10% Paved yard 0-80
15% Macadam road 0-40
35% Lawns 0-10

Determine the coefficient of runoff of the area. If the total area of the city is
40 ha and the maximum rain intensity is taken as 6 cm/hr, what is the runoff

STH-D-CNLE/ 4

for the city? 15
; BOD
(b) (i) aﬂﬁreaaﬁasqaﬂﬁm 3IITA o Hewd hl SATEAT ity |
Discuss the significance of ratio in the treatment of wastewater. 5
(i) TH "as TR * 2-fFF 37 °«C BOD @1 uftwhen #ifsie, fSwe 5-f<1 20 °Cc BOD
150 mg/L & 7ISY f 20 °C W kp H1 9H 0-1 B
Calculate 2-day 37 °C BOD of a sewage sample, whose 5-day 20 °C BOD
is 150 mg/L. Assume kp at 20 °C as 0-1. 10
11 [P.T.O.



() (i) = A e fafim sraenett @ avia fifse) 3 fafim wret o oft 9ol Sifse
TSl UTeH ! UHTTd i & Td o1 FeM oft srarge)

What are the various stages in the sludge digestion process? Also discuss
the factors affecting sludge digestion and their control. 10

(ii) T ATFER U &1 Afiepeu g R wh oo Sorarg drel aa wiar, S
FEE 6000 B, H w94 9t 150 L/ /=R € & de & 81 diaw & 5-f
BOD 250 mg/L #I

Design an oxidation pond for treating sewage from a hot climatic
residential colony with 6000 persons contributing sewage 150 L per

capita per day. The 5-day BOD of sewage is 250 mg/L. 10
8. (@) (i) e uni-faufwr @ wfenfia i) wegifaes Ari-fufo w@ sEgaifm Jri-fHare |
a1=r 1 fafay
Define flood routing. Distinguish between hydraulic routing and
hydrologic routing. 5
(i) = ofgafe #ri-faufon @ aferm ari-Rufo 3§ wgw snurfes geenist 6 |aq 3
AT I |
Briefly explain the basic concepts used in storage outflow routing and
Muskingum routing. 5
(iii) TSIk T AFi-fyior w uew wigm ot fafag)
Write a brief note on kinematic flood routing. 5
(b) () <« R feim Br B wren dife| feim i, s foim 3t e fsim 6
aftere i)
Explain Lacey’s regime theory. Define regime channel, initial regime and
final regime. S
(i) o PR A TEER § AN Y TF d1fen! & AfEeT & TAE HeH Hl WY HIWY|
Explain the steps involved to design a channel using Lacey’s theory. 5
(i) < PR T FAE o o germ i)
Compare Lacey’s theory and Kennedy theory. S
() (i) & FEFHAY THiEor H FH Gfad A &7 T % qEEiE gwE 1R @ ==
i |
How do mining activities affect the environment? Discuss the
environmental impact of mining in detail. 10
(i) &A1 H e AT i gueE @ 87 I Hidl T8 WHE O W A o e qul
TR T TSH 9Tel UNEl T == hifey |
What are the various pollutants causing pollution of air? Discuss the
sources and their effects on human health and environment in general. 10
* k *
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