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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.

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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WUs—A / SECTION—A

1. (@ () 994 R (I=8) i whe & fow = g, soq (fafae) ft amd @ fm =i
Bl 27

(i) STRPR U9TE 991 87 I8 hel Wi 87

(i Why is cube strength different from cylinder strength for the same grade
of concrete?

(i) What is Bauschinger effect? Where is it relevant? 10

(b) e & famdu (F9) &1 @ 3 27 T fwdn wfErs @ svEn avEdi? E-8 @RS
fogdo 1 gafem @ &7

What does creep of concrete mean? Is creep harmful or beneficial? What
factors influence creep? 10

(¢ T-g= fafa @ <t qomrdt 1 st wiem Fa e Fefifen seEdE e e
30 €8 E W, fogelt C @ D ¥ 7w, S 100 m H g0 w @ 2
Mg CWYHA=2.-0m
g DWTw =3.0m
IHEVEEF W, CW DR @ #, afF CF=120m @ DF =20m
g C® WA =1.50m
ffg D®W 9 =2-75m
St o Ut Y Tl wHem ) STl § AuE T T g W@ W H IR 3§
4fe Igr 1 wEfa B s @, @ fag ¢ w wd vew =0 dm?
While carrying out the permanent adjustment of a dumpy level by two-peg
method, the following observations were made :
Instrument at peg E, midway between the points C and D, 100 m apart
Reading at point C=2:0 m
Reading at point D=3-0 m
Instrument at peg F, inline of Cand D, such that CF =120 m and DF =20 m
Reading at point C=1-50 m
Reading at point D=2-75 m
Check whether the instrument needs permanent adjustment or not, and

whether the line of sight is inclined upwards. What should be the correct
reading at point C if the instrument is to be adjusted? 10

(d) = R % fore frard w o R R e # | ufeee 3 foe wRay (Geasd) ffim =
(i) ATd B G 991 T Fraifad h1 1 @ehdl €1 9 FE F TR9 F Afoa el
(i) K, E & S1Ha & B
(i) X, Q& K W fft et 7
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(iv) 3T F AT A G, B ¥ 90w 84 % Uea YN F 1 gl 2, TitH M wmy-giy H
T Hehell 21

(v) ETQ, A% TR B |
(vi) QF TRaTaEa J % uea stfEd #)
(vii) C, F @ G =& g 81 W fasft R
(viii) E & Q 1 fraream ©h € w99 e s g 2
(ix) z @ avft wRa forn s wean 2, 59 C, X U J 9HW 9 i E)
(x) Z wifem forn 21
The following are the activities and the logic for a project. Develop the network
for the project :

() A and B can be carried out at the same time. They represent the
beginning of the job.

(i) K follows E.
(i) X depends on Q and K.

{iv) Neither F nor G can be started before B is completed, but they can be
concurrently performed.

(v) E and Q follow A.

fvi) Q@ must be carried out before J.

(vii) C depends on the completion of F and G.
(viii) E and Q can be executed at the same time.

(ix) Z can only be started when C, X and J are finished.

(x) Z is the last activity. 10

(e) *UTfi {@uY F I N B? WY W WH-1E@H 7 @A vy (Rea-amgE dio sfo 3%) #

TR 1 Tod 99wy weft o @ Ewid

What are the components of a permanent way? Draw the cross-section of a
single-line BG track on embankment and show therein all the components. 10

2. (a) T=fafaa = quemd -
(i) F= Fearea Ffe
(ii) TEE-"EfAd Hhie
(iii) FTFI-TElTd hshie
(iv) wFeH (dTeR) Fhie
(v) ey 9= (H-dw)
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Explain the following :

i High performance concrete
(i) Self-compacting concrete
{iii) Fibre-reinforced concrete
(iv) Polymer concrete

(v) Ferro-cement

(b) TSEE F AR T H -8 HRE I Fa B7 T F AfER WA T

(c)

-8 a5gell T FA-Y T F AW * @R B TEEEa 87
90 km W ¥ W 60 km uR 02 #Hi 1fa A fywla e @ o @ @ w0 A g @

(qB¥E) F T=R ¥ g sravas man g gt e w3 FR S o el @
2-5 ¥, TY U 07 T 3% &Hal 50% HH|

What factors influence the geometric design of a highway? What are the objects
and elements need to be considered while designing a highway?

Calculate the minimum sight distance required to avoid head-on collision of
two cars approaching from the opposite direction at 90 kmph and 60 kmph.
Assume a reaction time of 2:5 seconds, coefficient of friction of 07 and brake
efficiency of 50% in either case.

w yaq uiEeE 12 fened B ol @) e Semet @ v @ ¥ fog smaws am=
wraty wd fafim Brnedt § sidwery frgan

T T WOAT - gty S ol S EASs HERE - SEVSL . SR (N SRR R
gefad! it - =~ & A B B € € HE FE Q9 &
SRemaE®) : T 5 MW 8 ' 5 5 4 0 & B 9

(i) TR TR T, () S g qe (i) o R ¥ e ga e (Jew wie) o
T @ () welR) T

A building project consists of 12 activities. The normal duration required to
perform various activities and the relationship among the activities are given
below :

Activity £l A B (4 D E F G H I J K L
Predecessor § e —— A A B B e e DE F G H
Duration

(in weeks) . T 5 10 5 8 6 5 4 10 5 8 9

Compute (i) the project completion time, (i) the critical path and (i) the total
float and free float for each activity.
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3. (a) Trmfafas w dftm fofimf fod .
(i) F=h A3 (FRRA )
(i) wiaawe fufy va aa fufs (s afa)
(fii) ST (FFR)
forell Fiffa &= § o TomEl 1 dfET F w400 m B ¥ ww AR o 9 W
WEUH AT ¢ 3o ARe Ho A & igen Fr=fafas snfida fafimasd =1 sfimem
W
(1) aed 3o (gueferamm)
(2) Ffem =1 wfafer i
(3) HeFAY T FI TS
YTy TS :
Hitwewd fd = 75 km ¥fd e
e T ZF & I%-3UR (Fd-99) I 96 = 6 m
Fen & 912 = 105 m
Write short notes on the following :
(i) Hairpin bend
(ii) Retaining and breast walls
(i) Scupper
While aligning a highway in a built-up area, it was necessary to provide a

horizontal circular curve of radius 400 m. Design the following geometric
features as per IRC formula :

(1) Superelevation
(2) Extra widening of pavement
(3) Length of the transition curve
The data available are :
Design speed = 75 kmph
Length of the wheelbase of the longest truck = 6 m
Pavement width = 10-5 m 15

(b) (i) Ta WA Ve F fou FH-6 amfiEt s f S #7359 9 JoEr =R F e 3gEm
3§ o SR areft f ywr B fafgat (Fesm) el w5t
(i) T T el ATl § F3he w THEE T d REewE W F o9 JHEEs alF
87

(i) What are the materials used for thermal insulation over roof? Describe
the three types of membrane used for roof waterproofing.

(i) What are the most effective ways of providing durability to concrete
against chemical attack in a known adverse environment? 20
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€ (i) Tufe o) s i w8y § 336 i vl # gwed)
(i) e gEa & Fefafad g8 | gu SAfwet it ToE

RyA | vrwEesd | SREdEd | sEmEdidd | 39F | frE | 3usw #i I=ar | gEHia
1 ? 23-18 20-00
2 1-59 ? ?

3 1-28 7 1-08 ? ?
4 ? 4-0 ? 18-33 ?
5 ? 2:19 ?
6 ? ? 1572
7 2:95 ? ?

(i) Classify spirit levelling and briefly explain the different types of them.

(i) Compute the missing data in the following level book page :

Station BS IS FS Rise Fall HI RL
1 ? 23-18 20-:00
2 1:59 7 ?
3 128 ' ? 1-08 ? ?
- ? 4-0 ? 18-33 ?
5 P 2-19 P
6 T 2 1572
7 2-95 7 ?
15
4. (o) T (RfFgEe) @ o (i) FiA % 6= aie =) 29 Fhd F agwy o=t #1 we
fom s 3% ol % FA) g ud o FiEEl B sEmedel % w8 e
Distinguish between flexible and rigid pavements. With the help of neat
sketches of cross-sections of pavements, enumerate the functions of their
components. What are the causes of failures of flexible and rigid pavements? 15

() Tz # wie 7o wfEsm gfmy (ead) w@ e afwet % fa siggam geamEfy @« 9@
w| WY @ FA @OE T GEY F 0 T @ Al B §Y I W ATFATH THIEY T
g AT qAY
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(T, ) Focit & (T,) fosft & (Cp) TR (Co) TH (F7e2 &)

# uf o &
10-20 + 3 400 600 200
20-30 5 2 300 750 150
2040 7 ] 360 540 90
3040 4 2. 500 1000 250

FYEE @ = € 250 ufg fem)

For the project network shown in the figure and data given below, determine
the optimum time duration and cost. Also plot a curve of total cost vs. time and
indicate on it the optimum time and optimum cost :

10 5 20 > 40
g D

Activity Normal time  Crash time  Normal cost  Crash cost Cost slope
(Tp) in days (T;) in days (Ch)yin ® {Cs)itr & in ¥ per day
10-20 4 3 400 600 200
20-30 5 2 300 750 150
20-40 7 5 360 540 90
30-40 4 2 500 1000 250
Indirect cost = ¥ 250 per day. 20

(c) wra® =F ¥ 3 e F 7% W 22 T % Hefig 9 F WY 80 km T w2 A A |

© g YeUd W IR g O 99 Xd A % §9 & stfman sTged wR A TR #) 3 e
#1200 ¥ 1 % Sg@ W A A, @ gEh vl F @ et FH A o o w) Al @ @
#1200 § 1 % 9g@ ¥ WY 4° % T F) UR KA Y, A 9600 Qi F 0-2 FA gY M H
M arelt arfafes #=4 ) oE w= )

Calculate the maximum permissible load of a BG locomotive with 3 pairs of
driving wheels with axle load of 22 tonnes each on a straight level track at a
speed of 80 kmph. Also calculate the reduction in speed if the train has to run
a rising gradient of 1 in 200. What would be the further reduction in speed if
the train has to negotiate a 4° curve on a rising gradient of 1 in 200, assuming
coefficient of friction as 0-2? 15
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5. (a)

(b)

(c)

(d)

@WUs—B / SECTION—B

G A # A, B, C W@ D VYAl # g aifi® gfdurd wEe: 80:97 cm, 67-59 cm,
7628 cm Td 9201 cm &1 94 1985 ¥ VA D fifa o1 @@ =39 A, B & C # F9w:
91-11 cm, 7223 cm T 79-89 cm & a1t gfeuma sifa ey my) 3% ad # =@ D W
gieura #1 HATFeH H|

The normal annual rainfalls at stations A, B, C and D in a basin are 80-97 cm,
67:59 cm, 76:28 cm and 9201 cm respectively. In the year 1985, station D was
inoperative and stations A, B and C recorded annual precipitation of 9111 cm,
72:23 cm and 79:89 cm respectively. Estimate the rainfall at station D in that
year.

TF HERER TAFY F1 AW 20 cm 8| Seadl $ Wi 30 cm & 3696 0mE 38 m ufd
81 39 % 7@ W 4 m & gler & fog 0% 3osl 1 yw &t s g srgeifea w9
e =1 Iwm #:

An artesian tube well has a diameter of 20 cm. The thickness of aquifer is
30 em and its permeability is 38 m/day. Find its yield under a drawdown of
4 m at the well face. Use radius of influence as recommended by Sichardt.

T SEEn (FEERE) w1 HE e 89 (Fead wAvS ) 1200 Fm R
%1 digar, TOE A ¥ foIU 40% @ woe B % fow 35% & 3 21 @i ) wuel €1 wEwa A R
®R 37afY 20 7 v wua B A w1 @y 15’7 1 ) 7R voa A ¥ 90 #8010 cm
d 59d B % foTT R Te0E 16 cm &, @ SWE % @@ 0T

A watercourse has a culturable commanded area of 1200 hectares. The
intensity of irrigation for crop A is 40% and for crop B is 35%, both the crops
being Rabi crops. Crop A has kor period of 20 days and crop B has kor period
of 15 days. Calculate the discharge of the watercourse if the kor depth for crop
A is 10 cm and for crop B, it is 16 cm.

T BOD fawciww # ofeiifieh smfile @ % 10-0 mL 793 &1 290-0 mL ¥ siiifia aqa
Hid (Hide SREEA 91X) ¥ yden fRn T yRiE DO 92 mg/L o W 5 T ¥ 20 °C *
T (3GAYH) F 96, T 6 feifa aFa @i S @ ifem DO 2:0 mg/L ¥ FRitd
TIFa 9 Fi 3™ DO 8:0 mg/L #1 BOD sidd &I 37¥ad 3000 mL & 794 i 5 fm,
20 °C $t BOD #H 7M1 i)

In a BOD analysis, 10-0 mL of industrial wastewater sample was diluted with
2900 mL of seeded dilution water. The initial DO was 9-2 mg/L and after
5 days of incubation at 20 °C, the final DO of the sample with seeded dilution
water is 2:0 mg/L. The final DO of the seeded dilution water is 8-0 mg/L. The
volume of the BOD bottle was 300:0 mL. Determine the 5-day, 20 °C BOD of
the sample.
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(e) & F TF TR ¥ T i fafim wmneit A e % 9 Tt v safie (figem) w@ie f

HEAT ﬁ":ﬂﬂ'ﬂ'ﬂ L &
FAI0T #1 51T (mg/ L) 0 01 0-2 0-3 04 05
SR FH07 (mg /L) 0 0-01 0-02 0-08 19 0-24
FAI 1 AT (mg/ L) 06 07 0-8 09 10
3EferE FHH (mg/L) 03 02 0-24 03 046
fufor =t
(i) SH-9ig=Z HEA

(i) 5@ % TR B FAA A G
(iii) afe <&t forawor afwy goAT 8™ ¥ 0-3 mg/L Afafed w6 6t 71w @ |, @ Afm

TeH & e § 0-2 mg/L A I &fE T F1 F foau smavwas Fa i sfiwer
A

The chlorine residuals measured when various dosages of chlorine were added
to a water sample are given below :

Chlorine dosage (mg/L) 0 0-1 02 03 0-4 05

Chlorine residual (mg/L) 0 0-01 0-02 0-08 19 0-24

Chlorine dosage (mg/L) 06 0-7 08 09 1-0

Chlorine residual (mg/L) 03 0-2 0-24 0-3 0-46
Determine :

(i) The break-point dosage
(i) The chlorine demand of the water sample
(i) The design dosage to obtain a free residual of 02 mg/L at the

last consumer’s tap if the water distribution network being old exerts
additional chlorine demand of 0-3 mg/L 10

6. (o) Tl Y& ¥ JEMEE @ AEERE @ F U @ g@ iR oo e 21 &3 f s
SEEEIT 5000 U6 SAEHH (FifT) SHEE (FEied Td gEH) 5000 il 1 g1 AETEE
AEE 150 L 9 =afe i A oo s s 45 L i s wfd e ae s sasdm
FA 21 AR o« F w9 frew ) e, el e @ saaeE w8, 90% "Hd
T gE Hiat 1 e Ht | Hia F A FaTE WO R Fedn g 7 | At 1o
(Fsh %aet) 3 TH =an YA U TH-foerd o | qfi o WiEfow @@ 400 # 1R AR F 0
1 0013 "M | Hiet F Jaw @ Afuwan el F fag sited ge sfepema 1 Iugwa ®
feoqoft =t )

A main sewer is to be laid for a residential cum commercial area of a town. The
area has a residential population of 5000 persons and. floating population
(offices and shops) of another 5000 persons. The residential population
consume 150 lpcd of water, while the floating population consume 45 Ipcd of
water. Assuming that 90% of water consumed emerges as wastewater, and this
also includes infiltration and inflows, design the main sewer. Consider the

SDF-B-CVLE/3 9 [PT.0.



(b)

(c)

(@)

sewer flowing full at peak discharge. Take peak factor of 3 and minimum
discharge factor as one-third. The natural slope of the ground is 1 in 400.
Assume Manning’s n =0-013. Check the sewer for minimum and maximum
velocities, and comment on the suitability of design.

T i MeH 999 B v Al 979 srawed 3% (ffEea vl afenewE &) 17 94 Hie wfa
faq ufy =i e 1 wag 9g@ o (WHE Hewell ) & 919 2| 3F F) T ARy Jaged ok
%1 T FAFER Xl WA ¢ 0'1 mm ¥fd B3, 0-2 mm Ufd ¥%8 T 1:0 mm Wi Fhs
derse T (Vefom Jad) are @i @1 fram wfoea g dvifed @7

A water treatment plant has a horizontal flow sedimentation tank with a
surface overflow rate of 17 m® / day-mz. What percentage of removal should
be expected for particles having settling velocities of 0-1 mm/sec, 0'2 mm/sec
and 1:0 mm/sec respectively considering the tank behaving as an ideal
sedimentation tank?

FrafoRaa stfwsl & oy w76t W= (S QeeH) F1 AfEew F6 § ¢
YR, Q =30 ¥ Hi& ufd ¥
Taee a1, £ =1-00
e TTe (HFe W) =1 ¢ 1

e e (wifrefera wm) of et @t % frgrm 1 3wm w=)

A channel section has to be designed for the following data :

Discharge, Q =30 cumecs
Silt factor, f=1-00
Side slope =3 : 1
Find also the longitudinal slope. Use Lacey’s theory.

6 m 39 @ R W 1-5 m 91 & dfy, feh 5@ vos it @ ;, «1 fm = e
T R FE T Refd 9@ e % e sty F anur i <er et AR @ @R aw
20 kN ¥ 57 it w6 St g i o (ufare IR #RE i) c =1 ) 3k
o0 T 0-6 T Afiehan Wi Hted g 1800 kN wfd & e &, @ @y ) fewn
# wfa w

1'5m
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A dam 6 m high and 1-5 m wide at the top has vertical water face as shown in
the figure below. Find the base width of the dam if no tension is to develop.
Take unit weight of masonry as 20 kN/m3 and uplift pressure intensity
coefficient c as 1. Investigate the stability of the dam if the coefficient of friction

is 0'6 and maximum allowable compressive stress is 1800 kN/m2 :

Water o

1-5m
e

s

b — 20
(b) T FEE-87 F ©: auiATh R\ 8| It grn w9 # sifa arffs givm e #
=2 A B o, D E F
g9 (cm ®) 826 1029 180-3 110-3 98-8 1367
(i) T % adam T % fog siea gfdua F e § A R 3
(i) 37raa IfEUT & AHAH H 10% I IR F g smae-g7 7 auinrd RyA A srggaa
T 6 T @ |
A catchment has six rain gauge stations. In a year, the annual rainfalls
recorded by the gauges are as follows :
Station A B C D E F
Rainfall (in cm) 826 1029 1803 . 110:3 98-8 1367
(i) Determine the standard error in the estimation of mean rainfall in the
existing set of rain gauges.
(i) For a 10% error in the estimation of the mean rainfall, calculate the
optimum number of rain gauge stations in the catchment. 15

(c) & fFrwm e (Hatw fawen) fod o & foe afRs 3 e o wE-w (3f-u5e)
MR oyt ) fafim srawensii—yawn anf, fem arl, s, 9y fem ol =i aoid gu
UeF 3% =1 we fom =) AfRs 3% ¥ aRame (wegee) & siftm freoe (Reawa) & foe

= = (EES) 9Ed TR (A% fe) w1 af=ee (Vewm) ot A

SDF-B-CVLE/3

11

[P.T.O.



fa)

(b)

()

Septic tanks are one of the most coms#ién on-site treatment systems in areas
not having sewerage system. Draw a neat diagram of a septic tank showing
various arrangements—inlet, outlet, baffles, air vent, etc. Also draw section of
an unlined soak pit for the final disposal of the septic tank effluent.

TR g W uw dur () 1 3T wE 16 m o § UE 39 at SR W i urget §1
FETER (W) F W A 4 m TR § T AFER (FEAEHW) FRE A 5 m TEd
R fm g g (F2) 390 2:5 m F S W R | @ieen & g w1 I w1 ge, R
F %Y 6 A A e T Y, TR N e wae W@ A F w1 F e | aE @E
(esmfawe JwR) AT

An impervious floor of a weir on permeable soil is 16 m long and has sheet piles
at both the ends. The upstream pile is 4 m deep and the downstream pile is
5 m deep. The weir creates a net head of 2:5 m. Neglecting the thickness of the
weir floor, calculate the uplift pressures at the junction of the inner faces of the
pile with the weir floor using Khosla’s theory.

a1 @ E F A F @ G, FR 6 | & e, Gt suen @ aitew, anel
I G, G, FEI-WR I, R Y F9 @ W = Fw=a aeft & A e 3
sifm frees A e W 9w R g ks 3w FR F e yawm 6 e f smen
|

Explain the methods for sustainable management of municipal solid wastes by
emphasizing the role of source reduction and reuse, source segregation,
segregated collection and transportation, material recovery, recycling,
composting, waste to energy and the final disposal of remaining waste
materials in sanitary landfill.

7@ = afEsAel & fon vaiar wigfa sm @ 6 wbEn, fed dad, g9, s\-gEen,
e Ud At mite 8, 6 gafaw suEm e F R W faaEm w®t
Discuss the process of getting environmental clearance, involving screening,

scoping, public hearing, appraisal and monitoring; based on environmental
impact assessment for river valley projects.

* %k

15

20

15

15

SDF-B-CVLE/3 12 20SB—336




