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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 medium other than the
authorized one.

Word limit in questions, wherever 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.

M-ESC-B-CHL/50 1 [BTO:




Qus—A [/ SECTION—A

1. (o) Tr=fafea s v@itea vl @1 QU ®9 ¥ foe 3R 3¢ 1fa @8 § e =i (3% 1€ & fog
20 W= ¥ R A foE 9 =)

Write the full form and very briefly explain the underlined terms in the
following sentences (Not more than 20 words should be written for each term) :

2x5=10

(i) GRES % o dio 3Ro (DPR) it e AT 4T o1}
The DPR for the project had to be revised.

(ii) ShaR I AMMRY o6 4fiehi ot wet R 3@ Ho dlo S0 (PPE) Wem |

The contractor should provide appropriate PPE to the workers at site.

(iii) WA I IFAR 6 MER W aA-Fmior 39-faf GF T o To 3ARe (FAR) i
a3 Tl &

Building bye-laws may permit a different FAR depending on the use of a
building.
(iv) SRENSHT 1 HET=EA do Ho Fio (PPP) FSHI % d8d 2 &I 21

The project is being executed under the PPP scheme.

(v) 3fE foa e 7 o Eho o (TDS) % T THREISH FET LT o1
An adjustment for TDS had to be made in the final bill paid.

(b) ¥R "fgaredt # Hide & fou =Faw o o do (IST) TH 37f¥®Haq The THo fo (FST)
% Tty fow i €1 =917 (100 w=31 @ 3fers 1)

Indian codes give specifications for a minimum IST and a maximum FST for
cements. Why? (Not exceeding 100 words)

(c) (i) TEEW FH H HHE At TR w{EwEn A 7 e w

Differentiate between systematic errors and accidental errors in survey
work.

(i) ®FE gl 22 cm F TH FW A ot T BTG W TH W@ AB, 10 cm A S R
78 @1 1/40000 F @A | FC T 78 W 4 cm 9 St B AR efwa g
400 m &, @ IAN 6 I H=18 1 Gieher |

A line AB measures 10 cm on a photograph taken with a camera having a
focal length of 22 cm. The same line measures 4 cm on a map drawn to a

scale of 1/40000. Calculate the flying height of the aircraft, if the average
altitude is 400 m.

10
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(d) (i) Tl % Ul o el S G e F wE 5

Briefly explain the relevance of coning of wheels of a railway vehicle. S
(i) THS! % AR R Hshie b R 5 o= faseq |
Differentiate between wooden and concrete sleepers. 5

(e) TEmR Wav F FREBE F o fim FRE ® WERE F wy Wy B F T B
RS W@ i EvEHA W UNE g=dl 27

Explain with sketches the various factors controlling the highway alignment.
What are their impacts on requirements of an ideal alignment? 10

2. (a) FhEa AR qEeA B g F F7 90 W0 R 6 e § uwie St A AE wE S-wie s
FAY: 180 kg/m® 3R 0-50 B =N 56 Wiy & wiRes % g A sy sftwan
SA-HHe U 0-45 B

SR I AT ST foh Pismr & wome i efadg 60% (a1 3R B) B+ =il @ e F
kg/m® & Hile, Ya R AR femE f siddg w1 Pufkor w @, 9 sk 92 feE F
AT S T 3-14, 2:65 AR 271 o AR AR A B TRIES W F

From workability and strength considerations, it is found that a concrete
should have a unit water content and water-cement ratio of 180 kg/ m? and

0-50, respectively. Also, from a durability point of view, the maximum
water-cement ratio allowed is 0-45.

Now, assuming that the mortar content of the mix should be 60% (by volume),
determine the content of cement, sand and coarse aggregate in kg/m3 of

concrete. Take specific gravity of cement, sand and coarse aggregate to be 3-14,
2:65 and 2:71, respectively, and ignore air content. 10

(b) TrefaRad w1 =1 W89 § W 3

Answer the following questions briefly : 5x3=15
() e g A R % At e F R R 298 wen R R
(50 wredt ¥ 2nfern )

What tests are carried out to determine the mechanical properties of
coarse aggregates used in concrete? (Not exceeding 50 words)

(if) TS & s §2 B forel’ Wam o b1 SRS B 87 (50 sl @ it )

What is the purpose of the ‘frog’ provided in a brick used in masonry
construction? (Not exceeding 50 words)
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(iii) € 5,00,000 ¥ TR T TH IS F IE S 3 a4 AR e (Feds) e

¥ 50,000 ¥1 2 99 % 37q ¥ 7@ & JEH Tod b, RaH Hedg™ AR HHE arT
AR I FRHT e ge i % = ger wi

An equipment purchased for ¥ 5,00,000 has a useful life of 3 years and a
salvage value of ¥ 50,000. Compare the book value of the equipment at
the end of 2 years, determined using ‘linear’ depreciation and ‘sum of
digits’ depreciation.

(c) TF T &9, NEh 90 °F W HHH @RS 20 m §, FI T 1@ HI 7O % forw sHeer § e
W B W % WA ofgd @™ 60 °F B Wl M g 1550 m off, SEfE WA
Frferfaa of :

(@)

100 m % fag 1° 50
200 m % T 2° 30°
300 m % g 3° 10’
200 m % feTT 4° 00’
400 m % g 5° 307
350 m % fTT 6° 20

IR YER M6 60 %1077 Tt 1 °F &, f Y it dal wwellg qiehierd i

A steel tape 20 m long of standard length at 90 °F was used for measuring a
line, the mean temperature during measurement being 60 °F. The measured
distance was 1550 m, the following being the slopes :

1° 50’ for 100 m
2°30’ for 200 m
3°10’ for 300 m
4° 00’ for 200 m
5°30’ for 400 m
6220 fori350 ' m

Compute the true length of the line, if the coefficient of expansion is
6010~ per1 °F.

(i) <! seaTa T i ger § Ho THo THo (CMS) WRIHA % IO T €7

(i)

What are the merits of CMS crossings over cast steel crossings?

2° Fgha 9Tal TRl afhd s€l oA 39Uy W, 70 kmph # 30wad =@ & forw, @@
HreTERe e B? 2:0 cm 1 AftrehRad $he =1 Bied & F18 <[AaH 3T T % TTUME]
H|

What would be the equilibrium cant on a curved BG track with a 2° curve

for an average speed of 70 kmph? Calculate the minimum permissible
speed after allowing a maximum cant deficiency of 2:0 cm.

10

10
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3.

(@) T Tl e GRSl & Heaeh @1 A= S T § | R A ¥ WeR F A% ) faty §ee o

f TR

Consider the network for a construction project given below with the durations
of activities A through F given in weeks :

i
Ko7

:b
U:J

%

.b-

(i) 39 YRESHT 1 IO BN % T sTravae =man Sty @ 27

What is the minimum time required for completion of the project?

(i) TR D I B gEILH e U9 (T) I 87
What is the earliest time (T;) that activity D can be started?

(iij) afeEsET B ol B9 H W A A, @R B D i 3E w A Afw g w9 (1) F 7

What is the latest time (7},) that activity D must be started to ensure that
the project is not delayed?

(iv) 9 (ii) T A (iii) Y, UG T (1) F I 1 SRR G

Do questions (ii) and (iii) need the information obtained in question (1)
above? 3+3+3+1=10

(b) FTE eiferd shehie o) TR | WE  Tend R ey W wiger it SufRdfa sshie % on

(c)

1 HA T AT R

Define fibre reinforced concrete. Briefly explain how the presence of fibres in
the matrix affects the properties of concrete. 15

TH GHGEH 39 ¥ R FEfRad sErE gedie e ) wHded 99 6 i@, 9ad @ A
TSIkl % YUY, CMIaRG SR T R

1:568, 1964, 0:898, 2:124, 2-986, 1-148,
0:746, 2:118, 1:444, 2:648, 2:248, 1-876
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forgeTl % wAM a1 (RL) &1 REhe i, 3R Ugal Y41 &l Th <8 g/ forn mn st v
T W 91, st sto wio (BM), 842248 m 9@ T

The following staff readings are observed successively with a levelling
instrument. The levelling instrument has been moved after third, seventh and

ninth readings :

1-568, 1964, 0-898, 2:124, 2:986, 1:148,
0746, 2:118, 1:444, 2:648, 2:248, 1-:876

Calculate the RL of points, if the first reading is taken with a staff held on a BM

of 842:248 m.

10

(d) () T FEH B 4080 kg T 16320 kg & Vo R § §Y HNf4Th Faa b1 favaor |
Analyze relative damage caused by axle loads of 4080 kg and 16320 kg to

the flexible pavement.

(i) T "R-o4 faisa e qemrt & i f e ®1 g8 el fefaRes g
IS, S 2014 F 2@ T A, F YR T B @ :

e & JHR W | @ gl | e o Two
(amea Wi &)
B CV 4500 8% 05
eIy CV 3000 6% 15
I CV 1500 4% 35
Tmiv-3EfYy : 2 9@

3T 311 ¢ 20 WA
o THo TWo (CSA) F MUR W Afrsheds arammd =1 i =)

A four-lane divided NH need to be constructed for the following traffic
volumes observed in 2014 :

Vehicle type Volume Annual growth| VDF
(vehicles/day) rate

Light CV 4500 8% 0-5

Medium CV 3000 6% 11553

Heavy CV 1500 4% 3:5

Construction period : 2 years

Design life :

20 years

Determine the design traffic in terms of cumulative standard axles (CSA). 10

4. (a) vEfAd Hshie TR % TR ® gRRG F0 % T IS 456-2000 & YEym ® da8g |

==

Discuss briefly the provisions in IS 456-2000 to ensure durability of reinforced

concrete structures.

10
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(b) Frafafea WAl =1 a9 # I & (T8 "W § 50 W= § Al TH)

Write brief answers to the following questions (not exceeding 50 words in each

case) .
(i) Tamior wfeered & ded § ‘@ra-ada’ | F0 omE 7?
What is ‘escalation’ in the context of construction contracts?

(i) Fmio Al it Feamwr AsErel % wedf § wE wigs ffy (EPF) =0 Ak 87

ox3=15

What is EPF in the context of welfare measures for construction workers?

(i) ‘Il (tremie)’ 1 3T fhw @ & i 7 R ST 87

In what kind of construction is a ‘tremie’ used?

(c) T UFE el S Uk W wHae 4-vew § A Teear 8, fad anf B gehl digan wdR R, =
fgfiet Shshie wag & Wy Pl FE F1 3| 361 AT 9% 6l =HaH A1 & F AE B

wifer, e am SR Y B i 7 7

A NH, passing through a plain terrain with light rainfall intensity, has to be
constructed with bituminous concrete surface. What should be the minimum

radius of horizontal curve, when normal camber section is permitted?

(d) (i) TEER S 6 AsE-fmi § feseR e @’ S ofier 1 5e9 § T W)

10

Briefly explain the role of ‘desire line diagram’ in highway network

planning.

(i) T Tl <R % SAfiepead 1 faga faero Frafafew @ -
FAf¥sheud Tifd = 40 kmph
Sife hre < = = 9-0 m
A% TE - Fe $H TEd 9k = 7-0 m
AT Tre i 7R - 36 m
ifem FraraTa &1 gaTa = 40%

1 7 A 2 R 1 o R O e B 28 R 1S e B A e ol g e e 0 e

g ?

Design details of a rotary intersection are given below :
Design speed = 40 kmph
Width of weaving section = 9:0 m
Average width of entry and non-weaving section = 7:0 m
Length of weaving section = 36 m
Proportion of weaving traffic = 40%

What is the practical capacity of the weaving acction? What mcasurcs

would you suggest to enhance the practical capacity?
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S. (o)

(b)

()

(i)

(ii)

(@)

()

(@)

@us—B / SECTION—B

Sl 1 RS W ST FIT T 87 Fel FaRdl, HIEHE H3Ral T AH-FEMe Hardl 3
3T <l & T TIE |
What do you understand by hardness in water? Briefly explain the

difference in total hardness, carbonate hardness and non-carbonate
hardness.

Frfafea sifrasl 9@ §@ 6 T 1§ Fel HoRdl, FEHE FIRA! T AH-FEHE
FHIAT h1 TNehHer . :

g™ = 200 mg/L, CaCO, % &9 |

Ca?" @5 = 160 mg/L, & % €9 §

Mg?2" 950 = 40 mg/L, 3@ % ®q §

Yio THe (pH) = 8:1
Calculate total hardness, carbonate hardness and non-carbonate
hardness for a sample of water having following characteristics :

Alkalinity = 200 mg/L as CaCO4

Ca?* concentration = 160 mg/L as the ion
Mg?" concentration = 40 mg/L as the ion
pH = 81

fereisrmaent % fafira Wi wa 3eht foramfarf®r =Y, STt Siet & grfigertor o T sier Su=m w9
T WY 7 8, 949 § TE H

Explain in brief various types of disinfectants and their mechanism,
which are used for purification of water at water treatment plants.

fi f&9 20000 m® @, ™R 10 e & o1& afiE F6iF $ 761 0-20 me/L Bt
8, % I9R % T mg/L § FAHF S 6 wiiiE AT o1 qReper | FAE 1 3w
8 kg ¥fa fem %)

Calculate the chlorine dosage and chlorine demand in mg/L for the
chlorine usage of 8 kg/day for treatment of 20000 m* /day of water when
the residual chlorine after 10 min contact is 0-20 mg/L.

TR IR % QA FEROT Jaredl hl qeensti 7R 37! g i & IYE] Hl Wy H)

Explain the problems associated with expansive soils while laying the
canal lining and remedial measures.

TG el 5 GrRan Hifeadt & weiee W R | == =)

Discuss the purpose of safety ladders in lined canals along with details.
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(d) TH TAFEY HT HEEO 0-035 cumec TE HAT F 3G GEA 6 cm/hr 8| T8 | F7E I
e TS 15 cm Bl 0-06 TR FE F RETE w9 H @R 9 w9 w1 afehe #

The discharge of a tube well is 0-035 cumec and the infiltration capacity of soil
is 6 cm/hr. The average depth of flow in the field is 15 cm. Calculate the time
required to irrigate the strip of land of 0:06 hectare. 10

(e) Ih UIEH WATE % GNH ThM i AR Fui digard 20 e Aara & 919 12, 16, 22, 45,
42, 38, 29, 15, 18, 25, 42, 38, 24, 12 3R 3 mm/hr Tl WX T FAHA
750 km? % 3R ¢ G¥%®% 18 mm/hr B| e SRR feF 10 mm &, @ IR\
3qaTe TG fhae e
The initial rainfall intensities of a storm during dry weather flow are 12, 16, 22,
45, 42, 38, 29, 15, 18, 25, 42, 38, 24, 12 and 3 mm/hr at 20 minutes interval.

The area of basin is 750 km? and ¢ index is 18 mm/hr. What will be the runoff
volume of the basin, if the initial abstraction is 10 mm? 10

6. (@) () Y@IE T qefiEon 1 HEEEl § RY T SR STEarE! TR OETH B E w

Explain well loss and aquifer loss along with figures and equations. 10
(i) 9 T T i g9 fawm A fafE 6 g aEm W)
Explain well development and list the well development methods. S

(b) (i) VU UTEA (TS SESEA) H S T GHA 8¢

What do you undcrstand by sludge digeotion? 2
(i) 3T g (T S i fafm serenett vd erEyes grea i wifed e A fafie

| ] F&Y H TE H |

Briefly explain the distinct stages of sludge digestion and the factors

affecting the sludge digestion. 4+4=8

(ifi) T TIATHR 3EYH qreF &b, Swehl TelR 6 m 8, H1 Ahehed Hfiiad dAfws! &
TR A §Y Y, ST STEOLR IR 1 3:5% T 3Ta0H (TeTsT) | ST R S &,
i1 T wifer efeade (sees ww) & Widm = -

3faqe ! AE ufa f&F 9 = = 068 kg

3 ) IATHAT = 94%

it 1EUs 1 A& e = 1-02
He-9g % e 30% =fifes wnfar Jem =i
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(c)

(@)

(b)

(¥

(@)

(@)

(iii)

Design a circular sludge digestion tank with 6 m depth for the following
parameters, when 3:5% of the digester volume is filled on daily basis with
the fresh sludge, which is mixed with the digested sludge :

Sludge content per capita per day = 0:68 kg
Moisture of the sludge = 94%
Specific gravity of wet sludge = 1-02

Provide 30% additional capacity for fluctuations.

Hfer oHia wd R o1k 376 1w & sie fadem =t
Differentiate between stilling basin and cistern, and their application.

R I T Sy, W S G SN S ——
JETfE & 1Y R R

Under what conditions is the hydraulic jump type stilling basin type-1
proposed? Explain with figure.

I9YTH 3TEX0 od gU e wd feedies arg wewent i ufenfyd

Define primary and secondary air pollutants with appropriate examples.

FH-U-FHH UrE AAERY N6l % AW Faqd| SoEy uiedy § fiesd W6 R ger 6
S[fbeRT 37aT1 Al &7

Name at least five greenhouse gases (GHGs). How do greenhouse gases
(GHGs) play role in climate change?

e ToRIq 999 & W& § e 9Te WgH wh eThfd 3R aREm | ey o
% 99T 6 J@IiET ) gerEd ¥ wE S

[llustrate with diagrams the influence of environmental lapse rates on
shape and dispersion of plume emitted from stack of a thermal power
plant.

Togd b FAefariaa siel o g/ Sia-g 1 e R afodia fom st @

Explain how the water pressure is resisted by the following dams :

1. T®d dg
Gravity dams

2. Thgtaty
Earth dams

10
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(c)

(%)

(iti)

()

Teret Teca ST o WTIfe aTvets W |ty i euR =St %1 39 fhe v iyl ww 87

How do you arrive the base width of an elementary profile of gravity dam?

Shehle TTecd SIHT H hshle o TS b HRUN AR IYRTcHS YT hl TIE H |

Explain the reasons for cracking of concrete in concrete gravity dams and
remedial measures.

TheA (HIATCRM) SR F0H (FeAleeiRH) § 19 91 e 87 STel Yfaeheor § $eht =
fieR 87 Sid UK HEAT § Haifte A R W ST § W SW A9 SRl @l
Yellerg L Td §7% HIE 7 A1 N1 ) Aiid B |

What do you mean by coagulation and flocculation? How do they play role
in water purification? Provide a list of most common coagulants used at
water treatment plants along with their relative merits or demerits.

Teh STel 3UER G5 6 Whad-2ared 39 ufd fo 40 fiferss <t siw = su=ia
#1530 Ha § Sl fhewl it 791 18 mg/L #1 ¥R ga=iia 5@ § CaCO, % &9
HTd 5 mg/L &, @ 99 § ufa a8 S0 fhewdt R omgen I (Gl 85%
CaO 8) =i A uftehferd Ht|

At a water treatment plant, the coagulation-sedimentation unit clarifies
40 million litres of water each day. The quantity of alum required at the
plant is 18 mg/L. If the alkalinity of raw water is 5 mg/L as CaCOj, find
out the quantity of alum and quicklime (having 85% of CaO) required on
yearly basis at the plant.

8. (o) TH=TE T8l & sEH@ & WA Y1 d archt fafde orRew wmwnest W w=i WO T

(b)

(i)

ITERIHE 39F fad@ |

Discuss various maintenance problems posed by irrigation canals during their
use and write the remedial measures.

fafite st S ST=ER 993 | WY B aTel [&fSE g1 9feard oft v = 87

What are different unit operations and processes used at a typical
wastewater treatment plant?

(i) T feepier foheet i WTEfs 7o e 1 @res a4t | WoRrTa fesfem free & it

ud Q8] ob) <) dag T fa |

Draw typical cross-section of a circular trickling filter. Also, briefly
describe the merits and demerits of conventional trickling filters.

10

10

15
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(i) Toh TR, TEH! A 40000 7, § THEA gL HIRTE 1 % IT=R 6 Y I-T THal-
v T Emfam fie o1 aifihemm U Ifime wem & fog s atfes
fr=fafea & :

e OIS

S.
6.

o @S = 150 Iped (BOD 200 mg/L)

ANt 3fite S)@ = 0-25 fafea fet/fe7 (BOD 600 mg/L)

TtHe W=e% H BOD fggd = 35%

Theet 1 TR AT difeT = 800 kg/hec-m/f (30 fHgeies fas =i
e et feram T %)

Rehere e7gm =

I TEE WIS = 160 iR wiet/hec/fA (ai fraderes e miw )

Theet it wrlgmar T 9™ &% BOD & sft 3 |

Design a high-rate single-stage circular trickling filter to treat wastewater
generated by a town having population of 40000 persons. Necessary data
are given below to be used for the design purpose :

1%

2.
3.
4

o

Domestic sewage = 150 lpcd having BOD of 200 mg/L
Industrial wastewater = 0-25 million litres/day with BOD of 600 mg/L
BOD removal in primary clarifier = 35%

Permissible organic loading of the filter = 800 kg/hec-m/day (this
does not include recirculated sewage)

Recirculation ratio = 1-0

Permissible surface loading = 160 million litres/hec/day (this
includes recirculated sewage)

Also, find out the efficiency of the filter and BOD of the effluent.

(€ (i) R w6 T A H R s e R fuifa ww § fE Reafadt tead % e W
T W TG T Y AT 87

Differentiate between a weir and a barrage. How do you decide which
structure among them is needed at a site of diversion headwork?

(i) <= < fabeTdr % F HRO B &7 IH UfaehR HY fohan ST 87

What are the causes of failure of weirs and their remedies?

* % %k

10

S

10
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