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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 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 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.
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[ rs—A [ SECTION—A

1. (o) Treifes aof o fofn-srd ofeism § Gel v o= deg el ) i 2

fosar afy
1-2 20
1-3 25
2-3 10
2-4 12
3-4 6
4-5 10

(i) s F Jead (Se) #1 o s
(i) sIf=TR 99 A i)

(i) weEEF % o f (99) Wi, I (FFE) TR iR (Whd) Wi # 9

=hifeTg |

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

relevant information :

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

(i) Draw the network of the project.
(i) Find the critical path.

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

10

(b) i wETE ¥ 19 w1 wEga &7 Wiz ween sRee % g i e i qen Hiie e
F 9 U9 aehd & 49 F day 5 o we fifsm)

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.

10

© (i) Fhgw f gy e ffy | affa A o me ame who 2z % fafdm 3w g

EEIELY

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

data.
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(i) P @ F faegra =1 9o il Benfe gdau i aur-ta = fPuite =@
Tt Tafirs sl %1 3o Hif)

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

(d) v wre Yo gl ufede ¥ fore w=n smavrEard @ B s e tafE £ wwEa 4 60 kg
eI % T HUTE-UE w21 @5d 1ol gell qfsts ) v Fife) ues v f wfise e
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 ¥ SA-Fer % e 6 == Fifew) adm & # g9e 9 adE wemn F fag
Tad T ey Aa- e et w5 afifa e

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

subsurface drainage arrangements for a national highway in coastal area. 2
(i) Tl (=fFe) s=dam F feame = wwifEm 29 99 FRE H g 91|
List the factors affecting the design of a rotary intersection. S

2. (o) T=faflas ¥ ¥= e fifsw .
Differentiate between the following : : 20
(i) o do THo TH W2
CPM and PERT
(i) WER UE W
Float and Slack
(iif) WAL TG TS SAHE T
Direct cost and Indirect cost
(iv) et (weha) e T 3R (W) vl
Total float and Independent float
(b) AR FA R Y T F IJegdl B W FiRw)| v w1 F Bim gwn w w=s e 6
e | ==t fifsm)
Explain the objects of plastering and pointing, Discuss the various types of

pointing with the help of neat sketches. 15

(c) 39 @it ekl R g SRy, S i 3w % gAE S vl a8 s R sueR 6
wye 3y 1 Faior F 07w 9w T A wera | e fif

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. (o Tufre Pl % gl d e ‘Rfade’ #1 v fifsw) Bfen % fBfe wyd it 9ose) ye=fba
iz #h % frega RfEw ) affa Hif)
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) W= v F sfieget w9l Fif) F -t e wEEd Y % wes W aEE
@l § oo T e el

aare T (m W) | @9 (m* #)

441 270

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

FEeE % FrE waR F 441 m 3 99 98 N 465 m W, TARE § 99 F WA B

= il § Fuifa Fifm)

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

(€ () Fhre i % S vd g g Y| O e Tl ) s @7

List the advantages and disadvantages of concrete sleepers. Mention the
requirements of an ideal sleeper. S
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(i) & 92fEl i fmel ) = sEvesm 27 d9en e w1 w9 o
Tafim fewdl % am 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) wemEr % sidE fsem % 7 w2y 27 v memrl w feeme s % waa amewae w
4 foem fre w9 e fafim @ = 87

What are the objects of geometric design of highway? What are the
different elements which need consideration while designing a highway? 5

(i) Torelt e &= A qemrl @ wew #A § 325 m B ¥ o AR gaen @ e R
sravasha off | Fefefaa safydi ffieme () =1 afimem Hifsg .
(1) sferseam (Fufeaem)
(2) =fEm =1 Al i
(3) gifemm = 1 e
IqeT= HFS B ¢
#fires fd = 65 kmph
FEH 98 7% & Seieied H) o = 6 m
iz & el = 105 m

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:-5m 10

4. (a) () FHRF gagua B e AR gde 3§ el fifm

Describe in brief the various methods of proportioning concrete. S

(i) W&l HHe Hefe 3R vafaa il s % @ e fifn) veer e s sEws
B &7 == i

Differentiate between plain cement concrete and reinforced cement
concrete. Why is reinforcement necessary? Discuss. 10
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(b) @ Frgalt Awd B o & o it g weR R, fred w2 weiiéae fom wrefl 3 feg o R

AT FHiHieae
farg N E
A 0 0
B 3014 256
C 1764 1398

AB % nafag D Wt S %) i w1 aieE R, WY AB F = wien w9 e s g
aa: D # frem 0 % fou uw @it 3@ forg ¢ wwa 1 I Sifso—

(i) D% 2 Famreae;
(i) CD = T v et (fafo);

fiii) F ACD, =4 f& AC =1 7f wehe foafin 38°24° % |

A straight tunnel is to run between two points A and B, whose net coordinates

are given in the table below :

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

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—

(i) the net coordinates of D;
{ii) the length and bearing of CD,
(iiij the angle ACD, given that the whole circle bearing of AC is 38°24", 10

(c) TH R G F v v o e i wfeddl war e g g, 31 wfeddt f ==
Hifem |
s = @A 9, fred 9n S Tem (gEfm) =% €, 1 @Y 99Ee F W 86 kmph W
drza B wAfteran tHE @ 285 & R
(i) 6 I gR @ S e AT st A 3w i i
(i) M ¥ 200 A 1 % Afede w wgeh B, T R A v wofl sriper i)
fiii) W 200 # 1 F UfEEE W\, 39 93 % WY, =gdl 8, A 24 F T8 g8 TR w0 A

=, - 0-166 #|
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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.

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

(i) 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

(d) ifisa: frlga ge1 mem % w1 9 feake 0 % ot el @ e 3w da @

TF TEE FEET U Ut 3 @ et 8, e 600 m B amen o afos =% 21 giiseE
o ) TEE w e fif w§ feifea sdwst & e = stfieem $ifsm -

(i) @ifiEew 7, v = 80 kmph

(i) Ffen < g A, w = 7 m

(iii) A T, no= 2

(iv) =Ereeyg F=EE, [ = 6 m

(v) GolofeeeE H1 g = 1509 1

(vi) ATHE T % dfEdd il g 2, 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

$TH-D-CYLE/4 7 [ P.T.O.

DONNLOADED FROM : WAW | ASEXAMPORTAL. COM Courtesy : UPSC



http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

DONNLOADED FROM : WAW | ASEXAMPORTAL. COM

EUvs—B |/ SECTION—B

5. (@) (i) e vd uies Seard w15 uHl 8ed # ulEa & avlh fifs) v seerd wmoE
WATE qHIET i e § qEIRnE| i H= a8y
Explain the mechanism of release of water into unconfined and confined

aguifers. List the assumptions made in the derivation of flow equation in
an aquifer. 5

(i) uh Fai, e fsm 03 m &, i ger s smfeg seard W d ) s 2 Ae-ue
T WRIFE SE-ER 30 m FR &1 5@ H e # sgahn Fif R o s e
2, 37 FATUwan SIS $1 8 m o Hifda a7 8 |

A i
S FEhdl = 25 m/TA
y9E 1 e = 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 5

(b) (i) v fag wE A awar ) ufonfa i) {6 et fuife w0 1§ o
form W 3w 27

Define permanent wilting point and field capacity. How is it useful in
deciding the frequency of irrigation? 5

(i) TR siagl % snur W =g 6 smafn w1 fuiia S
@ 3T = 2:8 mm /e
w8 &3 =1 M8E = 80 mm
fo=me 3 = 65%
IUeT=Y HEl A1 = 50%

wge se i eud A off e fifs)

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. S

STH-D-CUTE/ 4 8
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(c)

‘iEeyR FE UE SHEE [EgAE W AW 1 uEed 87 ‘gefivee gehe fafy, o) R
e #) wfes ff sEdl s B, B oaffs Ffin w@ wE wEE = o3ge fife

What is meant by ‘design period’ and ‘population forecast’? Describe the
‘incremental increase’ method of future population forecast of a city, stating its

advantages. 10
(d) 80000 H sqEE # 9l =afe wfa &1 150 L 6 #fn & s1gar 5@ A amgfid 6 e
TR § FH 1 @9d 5 kg/fE €l ®1 10 fFe & @ & 99 sEfie A 0420 mg/L
21 g i wel| win w0 afeem it
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. 10
fe) (i) o wufie % sgfm e e w9 9 99E | @i ggta @wogfond) 5 e
ENE L
Explain the impacts of improper disposal of solid wastes on human health
and environment in general. 5
(i) I 3 FARE (e THe Teege) * WHeA W =] Hifrg)
Discuss the composition of municipal solid waste (MSW). 5
6. (a) () wererd H afamn i) wes Tl B wema 8, SeeE 8 Y FaTe g
=1 Tl =1 fafia =1 v difsm)
Define hydrograph. With a neat sketch, explain any two methods of
base-flow separation from a hydrograph. S
(i) i &l % g gaemy & somm 6 aifar ), 5= siaate 9% F eae 9, e
LENREIFECRET R I
Explain step by step how reservoir capacity is decided using a mass inflow
curve. 5
(iii) UFH-IEIMNT A R Ag-IRI Semwd F ff9 Fdga fifew) ag-sim seme § s
% afTEed 1 Q1 HEEqYl fatudEl wE Hi |
Distinguish between single-purpose reservoir and multi-purpose
reservoir. Explain two important methods of allocation of water in a
multi-purpose reservoir, 5
STH-D-NLE/ 4 9 PTG
DOMNLOADED FROM : WAV | ASEXAMPORTAL. COM Courtesy UPSC



http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

UPSC General Studies Pre & Mains (Combo)

— » 100% UPSC GS Papers Syllabus Covered

eenerat .~ Covered with Home assignment MCQs
Sludies !

SPECIAL
OFFER

. Gistof The Hindu, Yojana, Pib Etc. ¥ 24-000/-
Sss 10 Year Solved Papers & IAS Planner 7 7999/-
~ 1Year Weekly, Monhtly Current Affairs (PDF Copy) Only

for Exam Help Call Us at: +91 8800734161

What you will get:
e UPSC PRELIMINARY G.S. (Paper -1) 100% Syllabus Covered

e UPSC MAINS G.S. (Paper -2,3,4,5) 100% Syllabus Covered Price of the Kit:
e Every section is covered with Multiple Choice Question (MCQs) RS—2‘47999
in preliminary paper.
e Flow chart, diagram and figures are exhaustively compiled, for RS' 7;999/ -
better understanding of the Contents. (Limited time Offer)
e Gist of NCERT for different sections of the IAS syllabus is
covered.
e |AS Planner Booklet - Print Copy [ ﬁ Buy Online ]
e UPSC Syllabus Booklet - Print Copy
e Online Coaching Access (Pdf Copy) e
e Weekly Current Affairs (Pdf Copy) via @D & rupay
e Yearly Current Affairs for UPSC IAS (Pre.) Exam -
e Gist of The Hindu, Yojana, Kurukshetra, PIB (12 Months) - PDF Net
Copy

UPSC PRE 10 Year Solved Papers - (Pdf Copy)
IAS PRE 5 MOCK Tests with OMR - (Pdf Copy)
Guidance & Support from Our Experts

Order Online (100% Safe)

Click here for Other Payment Options (Cash/NEFT/etc)
FOR MORE DETAILS VISIT:

http://iasexamportal.com/SK-200

50%

OFF



http://iasexamportal.com/SK-200
http://iasexamportal.com/SK-200
http://iasexamportal.com/SK-200
http://iasexamportal.com/payment-options
http://iasexamportal.com/SK-200
http://iasexamportal.com/SK-200
http://iasexamportal.com/SK-200

DONNLOADED FROM : WAV | ASEXAMPORTAL. COM

(b) (i) T Te % st fesk 9 Freifea sfwel 6 wer | @ fif
FHA a9 faftze 2 EL T G
(&) (Bam) (Z [HgEF)
=] 320 850 580
i Hram § T SAfreET 90 120 580
T (i) 120 600 1600
A (W) 120 500 2000
wfesat (i HrEm) 120 360 600
et =1 2gH T = 15/20
Ffdl haet = 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 = 0-75
(ii) Treea =iy uE gar Wiy h fawem $i e £ =men fif
Explain the modes of failure in gravity dam and earthen dam.
(iii) ST HEEEA W frogef fafay)
Write a note on reservoir sedimentation.
(©) (i) 3e=E arl ¥ v ) e i) vf seas ar F T owEs 27 U e e
HEEH § T8 i
Explain the function of a spillway. What are the advantages of an ogee
spillway? Explain with a neat sketch.
(i) Frrifra sifwsi = wn @l 3eem ol w fEEsh # T S
o= 24
¥TE=2m
g = 100 m
i, soe @ 8 mA FaE W R
STH-D-CVLE/4 10
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Compute the discharge over an ogee spillway with the following data : 5
C=24
Head = 2 m
Length = 100 m
Crest is 8 m above the bottom

(ifi) T wfem va it Frmo Fofo o fogft fafae)

Write a note on stilling basin and river training works. 10

7. (a) % W 7 gag, w w i g6 8, % Fifwm B i R o g

FeT GaE &7 FT % HAE & THN H-3A1% U
20% EF 0:90
20% Ughe 0-85
10% Yeg 912 0-80
15% ey 11 0-40
35% I 0-10

&1 & -1 o =1 i Hifs) 3m et 1 F9 89%9 40 ha & T Aitan =99 diga
6 cm/hr ®, d Y& &1 W-3AF F1 7@m7

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
for the city? 15

(b) (i) mmﬁmﬁ%w%waﬁwaﬁﬁm

BOD ratio in the treatment of wastewater. 5

Discuss the significance of

(i) uE deas 4 % 2-f9 37 °C BOD % Uithed #ifsi, 5w 524 20 °C BOD
150 mg/L ¥ AT 7 20 °C W kp F 9H 0-1 2|

Calculate 2-day 37 °C BOD of a sewage sample, whose 5-day 20 °C BOD
is 150 mg/L. Assume kj; at 20 °C as 0-1. 10

STH-D-CYLE/4 11 | PT.0,
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(c) (i) w1 e weEn ) fafim sErensd @ avia s 3w fRfim wrE s o afa R s
LTl YA 1 gwifad i @ ug e fem ft T

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

(ii) U AT s w1 sfimera difie A S SeEy 9@ snadn s, fed
HEE 6000 B, # F 9@ 150 L/ /=l d== = de w0 ¢ @6e w1 5-fFm
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. (a) (i} e avi-fuufor ) wfonfia #if) wefe aoi-fufor @ e ari-fufo 3§
= =1 fafan
Define flood routing. Distinguish between hydraulic routing and
hydrologic routing. 5
(i) w=a afeaiz wri-faufor wd wfesm api-fufon 4 9o snariss dwegisi =i dem |
=T i |
Briefly explain the basic concepts used in storage outflow routing and
Muskingum routing. 5
(iti) Tpemfae =g wi-Trgier o s wiim feooft fofam)
Write a brief note on kinematic flood routing. S
(b) (i) o h fsin Rl i =men fifvg) e aifem, snifim o om sifm fofm $
EICILCIEL]
Explain Lacey’s regime theory. Define regime channel, initial regime and
final regime. 5
(i) e o) = saEn § @ g U aife & AT & Wi Han e i |
Explain the steps involved to design a channel using Lacey’s theory. 5
(iii) = v FE gl f gen fif
Compare Lacey's theory and Kennedy theory. 5
(c) (i) &F FrEwam wiaw | FR gl w0 2! @ & ey gqe w fRar 8 e
=it |
How do mining activities affect the environment? Discuss the
environmental impact of mining in detail. 10
(i) T ) vghd H ara fafie vgue w87 I W) @ e WA 6 ey aul
TaTE T gEA 4T BTEl T =] i)
What are the various pollutants causing pollution of air? Discuss the
sources and their effects on human health and environment in general. 10
ok e
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