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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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Gus—A / SECTION—A

1. (q) Tr=ifea aroft & fmiv-wr sfEsm 8 s v o= g9g SHEad 61 el B

fea e
1-2 20
1-3 05
2-3 10
2-4 13
3-4 6
4-5 10

(i) IS % Agd (SITe) 1 T SAET
(ii) i 9 21 TTa hierg |
(i) S Tar & fau B (q) TR, TRd (F%d) FAe U 3feus (¥Fad) Tl i 9T
shifsTe

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

relevant information :

Actvity Duration
1-2 20
1-3 25
2—3 10
2—4 12
3-4 6
45 10

(i) Draw the network of the project.
(i) Find the critical path.
(iii) Find free float, total float and independent float for each activity. 10

(b) Hie TETET A Y FT GHFA &7 U TEIE THIIGH & g 1 e AT qgn e wEre
¥ YT U9 dhd & sd ok Gay @) |t wWe S|

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

(c) (1) ﬁmﬁ@ﬁ%ﬁﬁﬁaﬁhﬁﬁmmﬂWGWDédl%ﬁﬁﬂﬁTﬁﬁtﬁﬁ
CRIEY

Explain remote sensing method of surveying. List the various uses of IRS
data. 5
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(i) IRy wd&e & e 1 9uiF e i gdeo 6 umr-t@n w1 Ruifa =@
aTel Tarfsts =Rl <p1 9uiF <hifsTe |

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

(d) TH eI i@yt yi=Rs & foTu @’ rravaeant jidl 87 U W @i 6 9'Eal @ 60 kg
JehTL & HIh GUe-UIE d81 dlsd i Yedl di=ae ol wE $ifstu | =i v it giee fams =i
fafga $iew)

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) () WEHEF B Sa-FEd & g & 9= HiNe) a2 &3 1 g 91t U memm & fau
gae! Ud YT SToi-THehTH] SFaEq13T] sl dfUld hITSIg |

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

subsurface drainage arrangements for a national highway in coastal area. >
(i) Ul (Tfohet) TXHaTH & TSR 1 I9Ifad A a1l ! Dl Gt S50
List the factors affecting the design of a rotary intersection. S5

2. (¢) T=faRed & &= favea $ifse .
Differentiate between the following : 20
(i) "o dlo o Ta 4L
CPM and PERT
(i) Wl T T
Float and Slack
(iif) II& AT T AIcHE IR

Direct cost and Indirect cost
(iv) 22 (TF) TR TF gfeu-a=< (|ad) wie
Total float and Independent float

(b) AR F MR AU FH F I F wWE HiN) I FH F Tfm gerl == T
gerdl 4 == S

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

(c) 3 Gl FwRI H GH FA1EY, S W0 IGEER F GAE FHl 99T B g | A1 R IgER
AU Y B fultor F HE? TH Iugew I[EW FH gEEar ¥ wE 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

STH-D-CVLE /4 3 | BT,
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3. (o) fofae i & ged 4 yee ‘fofew’ =1 @ FiNw) faHew & faiwm e 61 Fasu) Jeidd
e T3tz % fega fafRm @ gl SR
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)  FHE @R FH ARTALN sl GUH HINT | Ueh FAE-TAA Ud FEdTerd =74 6 Feish W FA=
W 3 3 g & fefed ?

ga= W@ (m ") | &9% (m? #)

44 1] 270

444 10440
447 70600
450 144000
453 270000
456 414500
459 460800
1672 586800
465 639900

ST F 79 998 Fl 441 m 3 5o Gd8 Fl 465 m THR, TARE H A & F—dA )
g fieq ¥ Fuifa $ifse

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 mg)

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) b TN ¥ HEE Td JHAE F gE SR U AR A9 sl b AR 8

List the advantages and disadvantages of concrete sleepers. Mention the
requirements of an ideal sleeper. 5

STH-D-CNLE /4 4
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(i) & il | Tame 6 /1 AEvaEa 87 IER frd w1 i W M9 SR w6 S
Ty Teeml o am fofgu )
Why are signals used in railway tracks? Draw the neat sketch of a
semaphore signal and write the names of the different parts. S

(d} (i) HEHT % ST Tesga & o1 3279 27 UF TRMET @ fesgd 0 & 999 39F €9
g TR fopu s aret fafim o o1 27

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

(i) TREl TiHa & | HemEE # W A 325 m B ¥ uw 4feS g 9% w6
ATl ol | HHeiiEd siadE fafieaes () =1 arfiereus il

(1) a3 (JRUTETH)
(2) Hfen =1 fafcr A
(3) 2INEH g% &l A=
39AsY 3Ahe B :

3¥eheTH Tid = 65 kmph

Had 98 2% % celelsd 6l AFE = 6 m

HigH bl FSE = 10-5 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 = 105 m 10

4. (a) (i) chshie % HATUIEA 1 fafsra fafemt = 9ag § aviq Hifdm)

Describe 1n brief the various methods of proportioning concrete. )
(i) &l HHS hshie 3R Yafeld e Fshie & o9 faved i) wsem 59 sro e

g1 87 == Fifsg)

Differentiate between plain cement concrete and reinforced cement

concrete. Why is reinforcement necessary? Discuss. 10

STH-D-CHLE/4 5 [ P.T.O.
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(b) 2 fogall Aw@ B &=t el gin A R}, a2 wisifee frm wwoft 9 fqg m w

EaF Fl3lle1e
ferg N E
A 0 0
B 3014 256
C 1764 1398

AR % weafag D W F Nu H) G 0 ameE ], /WG AB % S= Hie " S SE9d R
ad: D ) fhew 0 % fau v a3 fag ¢ 1 =@ 21 I ifem—

(1) D = 2 HiATee;
() CD & ewarg ug Tespfeatd (femfon);
(iii) F ACD, =0 % AC &1 Tl whel fagitn 38°24" 7 |

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 G 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—

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

(c) TH A & Tien F IEe T 55 A o T gfeigl =61 IR = gsar 8, 34 wiqudl sk ==l
hifsre |
e AEl o1Ed 39H, S TR S Ier (grf) F@ 7, tE diY 99ad ¢ W 86 kmph W
Aedl 21 AfEan (FEd g 285 2 B
() 3W T9E gR G S GhA 10 AUFHTH I ST IS F JI I
(i) SR 200 # 1 F etz | e 2, d War A w2t oft Alher S
(iii) 341112‘-!20013léﬁﬂ%@m,Sﬂdsh%wa,ﬂa?ﬂ%,?hé:laﬁﬂzﬁgéwwﬁrﬁ?

&d, YU1-T01 0-166 2

SCH-D-CHLE/4 6
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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 1s 285 tonnes.

(1)

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

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

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 1s 0-166. 10

(d) aifea: ferisa ge1 memnt %+ = Fenfea w0 & g 6 fogedl =1 wm 3 @@ g 77

uF T T w Alam 3 A e 2, ™Ed 600 m B e uh aifdst o @) i

95 &) TFETE W Aeheda iRt wd Freifea tfeet | e @1 sifwehe st

(1)

31fiehedH Tiid, v = 80 kmph

(ii) HfeH ! FHH =ANSE, w = 7 m

(iii)

Al h &I, no= 2

(iv) =Ri=| Hl =eR, | = 6 m

(V)
(vy

gUUferayH shi 3HY S = 150 ® 1
3Yah-5] Ul o Yfiadd ! 3T &, 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

(1)
(1)
(iti)
(1)
(V)
(Vi)

STH-D-CVLE/4

Design speed, v= 80 kmph

Normal pavement width, w= 7 m

Number of lanes, n = 2

Wheelbase width, [ = 6 m

Allowable rate of superelevation = 1 in 150

Allowable rate of change of centrifugal acceleration, C = 0-507

7 [ P.T.O.
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[YUus—B / SECTION—B

5. (a) (i) UfEg Td Ui SiadE &R 83 9 384 i gl o1 9o i) s sieard @)
gaTe HHIERT Sl geqit § qaygrunat i gl §1150)
Explain the mechanism of release of water into unconfined and confined

aquifers. List the assumptions made 1in the derivation of flow equation in
an aquifer. 5

(i) Tk P31, SFFH BT 0.3 m B, I G T AINEG SieEEl ') Y Hl Al 7 ) 98 -Hag
H IR FA-TR 30 m IR 8| o = {HA &) FEG Fiiore o8 oo fmen s gepan
®, 3R arfirshdn giersd & 8 m o= diftm foran T |1

Wﬁ'ﬁﬁ?ﬂl:

ST =etehdl = 25 m /T
g4qTe $ =91 = 300 m

A well with radius of 0:3 m 1s drilled 1in an unconfined aquifer. Initial water
table 1s 30 m above the bed. Estimate the amount of water that can be
pumped 1if the maximum drawdown is restricted to 8 m.

Assume :

Hydraulic conductivity = 25 m/day
Radius of influence = 300 m 5

(b) (i) RN T g wd &3 &dr &1 9iTiNg i) e A e # uffia s6 1 ae
Fg YopR IuIifl &7

Define permanent wilting point and field capacity. How is 1t useful in
deciding the frequency of irrigation? 5

(i) Tl sfiasl & snyr g faarg 6t araf & fRuifta $ifse
@Id I9TM = 2-8 mm /&
aaeéaaﬁnarré= 80 mm
fo=ng e = 65%
IqdsY Hal 9Hl = 50%

STh STel <hl TTENTs hi Wl HId hitiy |

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. 5

SCH-0-CNLE/ 4 8
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(c) 'HHFT FA U@ SHEEH QEIAFE W AT T GHIA 87 Sshiied gshie fafy, SR
e 61 A hl €] Fdrdl @, H divia hifN U9 38 HEel 61 Ig@ i

What 1s 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 = sH&EEl =1 Uid =i yfd f7 150 L 6 | & rgEn s Y ogfd = st ?)
I9IR A &A1 @ud S kg/feq Bt B1 10 e & @ush & e 3rafie =901 0-20 mg/L
gl &1 Ul bl w0 | 1 qRehed I |

It 1s 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

(e) (i) 3\ AURME % I R % 4= §9 9 gHd WEeg 3R qg1a)0 T GOl sl Wy
EAELY

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

(i) T 3 ITURTE (THo THo E&cgo) o HHed W Id! hifsTy|

Discuss the composition of municipal solid waste (MSW). &

6. (a) (i) ScIr@ H qREMET €N s W@ife il EEdl 9, Jae@ 8§ STYRYd JaTe JHEil
1 forgl a1 Tafer o =gm SHifse

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

(i) s T9it & §R THESU o6 TN 61 gTia s, Sog/H 37ddig 93k & IEAOTA o, TR
ypR THfvea fore st 2

Explain step by step how reservoir capacity is decided using a mass inflow
curve. 5

(iif) TH-Ie3MMg FAIA 3R Fg-Ie3MA SAwd & i faded i) sg-33fw Semy 3 99
% 1= ol & Hewqul foierdl T8 $ifs

Distinguish between single-purpose reservoir and multi-purpose
reservolr. Explain two important methods of allocation of water in a
multi-purpose reservolr. )

STH-N-CVLE/ 4 9 [ P.T.O.
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(b) (i) TE T % AfirEeuA fausia Fl FrefeRa sirRgl ) Heg | Ta HiNY

HET 59 fifgs A s
() () (THR [F)
e 320 850 580
T A TR ] ST 90 120 580
g (i) 120 600 1600
AT (HTEA ) 120 500 2000
gfesrg] (T4 H1EH) 120 360 600
F8T i 28H Hal = 15/20
FYA et = 0-75
Determine the design discharge of a canal with the following data :
Base Area Duty
Crop period (hectares) | (hectares/
(Days) cumec)
Sugarcane 320 850 o580
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 5

(i) TTecd iy ud ga1 |y & fawam F famaA i samen S|

Explain the modes of failure in gravity dam and earthen dam. S

(fif) STATIE 3TFUTEA 9 T femoft fafgn)

Write a note on reservolir sedimentation. 5

(©) () I&ed HEl % W B wE IS @Il 3o 9nl o 9 Bk © 7 Uk Wes W@
eIl | T8 Sl |

Explain the function of a spillway. What are the advantages of an ogee
spillway? Explain with a neat sketch. D

i) Trefera a1fere] arel T Arf Icerd HPEl W fadsiE 1 i I -
C =24
78 = 2 m

JFETR = 100 m
&, 9dg € 8 m il SR | 2

Seh-D-CHiLE/4 10
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Compute the discharge over an ogee spillway with the following data : S
C =24
Head = 2 m

Length = 100 m
Crest 1s 8 m above the bottom

(iti) I SR wE qd FEEe i ) fogeft fofau

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

7. (a) F TR W Uag, A W aui A 7, & Ffieor | A= fearn mn 2o

FcT gdg &9 A % qag & T H-3T% 70T
20% 52 0-90
20% Ugue 0-85
10% Uog e 0-80
15% ehed U8 0-40
35% RIC 0-10

& & -7 o1 o1 TAaie Fifse| 7R gt &1 Fd &9%d 40 ha & Td 3fHehdd aui disd]
6 cm/hr 8, @ & &1 H-3AT 91 ¢

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

% of total surface area Type of surjace Coeffictent 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 1s
40 ha and the maximum rain intensity is taken as 6 cm/hr, what is the runoff
for the city? 15

(b) (i) ST9E Siel & IIER H 283 3TITA o Hew™ ohl SATEAT il |

. L BOD L
Discuss the significance of ratio 1in the treatment of wastewater. 5

COD

(i) T Hos A4 & 2-f¢7 37 °C BOD &1 UieheH whIfWT, fsaem 5-f@7 20 °C BOD
150 mg/L 8| #9176 20 °C | ky, & 7H 0-1 B

Calculate 2-day 37 °C BOD of a sewage sample, whose 5-day 20 °C BOD
i1s 150 mg/L. Assume kp at 20 °C as 0-1. 10

STH-D-CNLE/4 11 [ P.T.O.
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(c) (i) T U WeRE 1 fafye sraensti o 9ol RiNIT) 3 f9isE et @ oft 9o Sifse St
TSt rEA o) Y9Tiad Shid © T 399 fem i sy

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

(i) TH ATRNF0 i-g w1 AlYFesd HINT T8 T o0 TAAry 9Tl A& FHidr, Rredh
A 6000 B, B 4 9 150 L/fea/=afe diew &1 die ¢ 81 @69 &1 5-f
BOD 250 mg/L 2|

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 S-day BOD of sewage 1s 250 mg/L. 10
8. (@) (i) <@ "r-Taaier = qfRuiiva i) gEeifclss Arl-fHaRe vd gEgidiisg A -HyRe A
31-a¢ & TaRau
Define flood routing. Distinguish between hydraulic routing and
hydrologic routing. S
(i) G=A dfgaie #mi-fuior @ afermm qri-fAaior 4 ggt snuTits Gehcd il shi welg |
ST hINY |
Briefly explain the basic concepts used in storage outflow routing and
Muskingum routing. >
(i) Tk 9T W -TAYRoT W wek wigw fewefl feRay |
Write a brief note on kinematic flood routing. ®
(b) () @€ & iy Bl f sren i) i e, sy foim st sifan fsim 6
g7 ST |
Explain Lacey’s regime theory. Define regime channel, initial regime and
final regime. 5
(i) o < Rl @l SgaER § A §Y U A1fe o S3eheud % Tedsh Hed 1 W HIiEe )
Explain the steps involved to design a channel using Lacey’s theory. 5
i) o Y o Te FAE R B f g s
Compare Lacey’s theory and Kennedy theory. S

(c) (i) TA9 FEHA™ T Hl FH AIIfad W 27 @ F RIROE 99E R {gER ¥ ==

T |
How do mining activities affect the environment? Discuss the
environmental impact of mining 1n detail. 10

(i) T F) U w T T wgwes @1 87 3 Aidl U9 WA AR WA & W& q
qgieRs] T g2 drel WTEl T F=] hifeg |

What are the various pollutants causing pollution of air? Discuss the
sources and their effects on human health and environment in general. 10

* Kk %

STH-I-CNLE /4 12 SB8—400
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