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SDF-B-CVLE

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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W@us—A / SECTION—A

1. (@ () R FfR (@-) A Ffe 5 fau = i qwd, s (ffaew) it amed | fim =i
Bt 87

(i) SRR W@ 1 87 IR el W 37

(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) iz % Temdor (Fa) @1 o e 27 fwin wfenE R svEn avErl? SR-8 @R
frgdor =1 wwifaa =+ &7

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

o) Ta-se fafy & <t qommdt =1 s gaem w0 ovg ffafad e Ty .
IR €8 E W, fagelt ¢ W@ D ¥ 7w, 100 m A g w @
g CWwA=2.-0m
Mg DWYHA =3-0m
ITFU TS F W, CGE D @ #, @f CF =120m W@ DF =20 m
R CRwA =1.50m
g D W9 =2.75m

it o U B Tl wEeA ) avEEl & Auan € @ g e I oo 3E g v
7f2 3w A wHldE 9= A, @ g ¢ w w9 v w0 e

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) T ufeEsEn % T frard wd ook R Ry e ¥ ) afee 3 e wRuy (Geas) Refa
(i) ATE B @M 94 W wEif=d 6 51wk §1 3 FE F s H dfoa Fd@ g
(i) K, E % s7gfia w2
(i) X, QUE K W Ffw &t &1
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(iv)

(v)
(vi)
(vii)
(viii)
(ix)
(x)

A F 3R 9 G, B% W9 BN % 9gel R I S wHdA 2, gelitE A wy-any 6

S Hehdl B
ET Q, A% a2 8l &1

Q = TFaragA J % vgd sfEd 7

C, FUE GF Pl an W fasft 31

E @ O 1 Trma o 8 999 W e s g 21
Z =1 9t yis for = WA 8, 9 C, X w4 J 99 8 i 8

Z dfem fam 21

The following are the activities and the logic for a project. Develop the network
for the project :

(i)

(1)
(iii)
fiv)

(v)
(vi)
(vii)
(viti)
(ix)
(x)

A and B can be carried out at the same time. They represent the

beginning of the job.
K follows E.
X depends on Q and K.

Neither F nor G can be started before B is completed, but they can be

concurrently performed.

E and Q follow A.

Q must be carried out before J.
C depends on the completion of F and G.
E and Q can be executed at the same time.

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

Z is the last activity.

2. (a) Tr=afaRaa = wemd -

(i

i (i)
(ti1)

(iv)

(v)

T= e Fe

Y -FE Fhie
Flgat-yaferd Fahl2
wge (T sl
ey | (F0-di)
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(e) Tt YTy F M F1 B? GeEY W H-AGH TE @5 oy (a-wr o s 3w)
ey s & a3 9l @ vt o @ g
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
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Explain the following :

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

(v) Ferro-cement

(b) TSEM ¥ A Afredd F FH-3 FRE INIEA FQ &7 TN F AFH T T
FH-H TEg T -2 T F AR § @ e {7
90 km W o2 W 60 km ufa @2 Fi vy A fagda fem | @ A FW FHi wHgE W
(W) M TR ¥ R saws Ean g@ gl f oW w5t A w1 F frg sfefen wa
2-5 g, T4 UIE 0-7 WH 3F &WAl 50% WH|

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 0'7 and brake
efficiency of 50% in either case.

(c) TF vEa widsEr 12 frmedt A o #) fafim frnelt 1 wwm w0 & fag smews 'W
ety wd faftm frnedl § siodrry Fremgen §

fawa ok, el R R LR B S el H: P G R
gt o S SR SRR R e L e DR e G, - H
WRENteES) 0 7T 5 10 A B B 5 4 MW 5 B 9

(i) TS TR W, (i) Fiw 9 adn (i) TeE B % e 39wk (3w W) w
o e (R TR) H o w)

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 Sl oy B [ D E F G H L J K L
Predecessor $ e — A A B B C (oY i e/ Al (2 G H
Duration

(in weeks) R ¢ 5 10 5 8 6 5 4 10 5 8 9

Compute (i) the project completion time, (ii) the critical path and (i) the total
float and free float for each activity.
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3. (o) TmaffEs W wfim Pofiet ford .
(i) %= Mg (FRA =)
(i) wiaaws ffa wd aa fafy (3= 9f@)
(i) ST (FFT)
foeh fiffa &m0 1w Temrl #1 dfrdv #@ T 400 m B % fw T 9 W
;rammw%t HFe e Hlo TA & 1gan Frafafan sfid faftreastt =1 sifepew
(1) aed 3o (Feegferaer)
(2) Fzw F Al i
(3) WAl 55 I T
4Ty aﬁmé -
Hitemd fd = 75 km ¥fd =
T 7F & G- (Hd-9d) il FEE = 6 m
FiEH Hil 92X = 105 m
Write short notes on the following :
(i) Hairpin bend
(i) Retaining and breast walls
(iii) 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 I M VA F Tow FH-6 FwfiEt 3w f e 27 o9 B o =H S o swEm
I AR 1 Al i TR A Rl (Fsm) w3 ol
(i) T Fia Sfaga arEw § w6 w Tt e ¥ REem 1 F vl smers alis
w1 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

SDF-B-CVLE/3 5 [BT.0.



(c)

4. (a)

(b)

(i) e TemfiE] =1 arffso o wem § 39 S T ® gwed)
(ii) demETd geas % Frefafad 78 J qu stfwet A o

BvF | TwEel | SUEeiEd | SEdEsd | 39 | i | 3w # 3T | e ad
1 ? 23:18 20-00
2 1-59 ? ?

3 1-28 ? 1-08 ? ?
4 ? 40 ? 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
il ? 23-18 20-00
2 1:59 7 ?
3 128 ' ? 1.08 ? ?
B! ? 4:0 ? 18-33 P
5 ? 2-19 g
6 7 ? 1572
T 285 ? ?
15
T (FfRE) T s (RRve) i % e e w1 A SR b s Tt w1 we
o R 3% S % W fAd) g w omw FhRE A sEwame & o w20
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

R § eufy o ehEe gfwy (Feah) T R atwel F o sgeas genafy @ ard 3
F| WY € T GG T8 GG 9 9% @ A A §U I W ATEeH TEEY
AFFATH AT S
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10-20
20-30
2040
30-40

YA A = € 250 Wi &)

GHT 979
(T, feat &

£SO oy s

g 5T
(T,) it &

N O N W

AT AT
(Cq) T &

400
300
360
500

5 AT
(C) TH

600
750
540
1000

T FAvTr
(Fe &)
¥ ufe fom &
200
150
90

250

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 :

Activity

10-20
20-30
20-40
30-40

Normal time
(T},) in days

4

5
T
4

Crash time
(Te) in days

3

2
5
2

Indirect cost = & 250 per day.

Normal cost
[Ea)in T

400
300
360
500

Crash cost
(Ce) in

600
750
540

1000

(c) = T ¥ 3 S F TF W22 T F W wr F Wa 80 km Wl W A ufa | €
© ge YUY W IR g T 991 6 @ % 9 & SAfman STgRE W O R 9 e
# 200 ¥ 1 % 9@ W A A, @ 366 T AR aeh Fh Fi of e R 3R W
' 200 ¥ 1 ¥ 9@ F @9 4° F TH F IR KA @, @ 9907 6 H 0-2 AW §C e A
AR areh stfafen wH f e FE

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?

SDF-B-CVLE/3
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5. (a)

(b)

(c)

(d)

@Yis—B / SECTION—B

& aftm § A, B, C W@ D RyH § ¥M aifis gfdum ®we: 8097 cm, 67-59 cm,
7628 cm W& 92:01 cm | 9§ 1985 # RyW D fiftka o1 @@ ®¥m A, B @ C # wH:
91-11 cm, 72-23 cm Td 79-89 cm ¥ Tfis gfeym siffra fhy ) s ad A R®s@ D w
gftard &1 e *: |

The normal annual rainfalls at stations A, B, C and D in a basin are 8097 cm,
67-59 cm, 76°28 cm and 92-01 cm respectively. In the year 1985, station D was
inoperative and stations A, B and C recorded annual precipitation of 91:11 cm,
72:23 cm and 79:89 cm respectively. Estimate the rainfall at station D in that
year.

TF AEEA ATET F A 20 cm | SETd 1 HeE 30 cm T 396 IOT=E1 38 m Wi
T %1 39 % 9@ W 4 m & giewA F fog 30 Ioasia 1 yw wt| Rrd g0 sigmifa g
B &1 3wEm w:t

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.

TF ST (ARHE) F FAEE T &7 (Feuiad HANS TRAT) 1200 TR 2| fEEE
% e, vHA A F T 40% & 6a B % 70 35% 2 iR <M1 @ 1 wuel §1 wEa A
#R 3@y 20 7 @ vt B ) #R emafy 15 7 i 81 9l vuw A F fog R e 10 cm
T4 H9d B % U ®R TEUE 16 cm 8, df Siemnl & @@ oM wi)

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.

& BOD fawewor # afreiifiss safite i@ % 100 mL T3 #1 290-0 mL F F9RIfa %
Hid (Hi2e SRERA 1) ¥ yaen B mn) wRiyE DO 92 mg/L ot w5 i F 20 °C F
S (FHREH) F W1E, T B Aifid 93 9 % wY 3fm DO 2:0 mg/L B FeRifa
IFa °id I 3w DO 8:0 mg/L &1 BOD siad %1 21&@a4 300-0 mL &1 71 1 5 fe,
20 °C % BOD #! 7M1 #K|

In a BOD analysis, 10-0 mL of industrial wastewater sample was diluted with
290-0 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.

SDF-B-CVLE/3 8
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(e) ¥@ % TH T T h fafim wenedt A fram & 9 ad T safie (g a=@ie

A frgER R
N 1 J7T (mg/L) 0 01 0-2 0-3 04 05
3@fe A (mg/L) 0 0-01 0-02 0-08 19 0-24
N #1 77T (mg/L) 06 07 0-8 09 1-0
R FR (mg/L) 0-3 02 0-24 0-3 0-46
Ayt =t .
{i) SR-9ig= T

(@) < % T hi F@in K m
(iii) afe et ferawor afwy 9T @9 @ 0-3 mg/L Al FadA A\ R @ A, @ sfm

e+ % 9 § 0-2 mg/L F g @it yw #1 & foy sraws w@6iliq 1 sfime
T

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

Chlorine dosage (mg/L) 0 01 02 0-3 0-4 05

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

Chlorine dosage (mg/L) 0-6 0-7 0-8 0-9 1-0

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

(i) The break-point dosage
(ii) 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. (@) T et ¥ ErE @ SEEiE o § e ge @i e s R da R s
THEET 5000 T IEHA (W) SEEd (FEied T gHH) 5000 AR A #|
FEE 150 L 9 =afes wfe e wd wemmm e 45 L wfa =3fe wfa i o @ 3edim
Fdl 81 afiE v % w9 # fem 6w, el sawE W iaagE Wie 8, 90% AFd
T & W 1 AT B | Hiaw ) AHH FAE WG W g g HH | AehaH o
(f %aR) 3 T AN YETR U Toh-TowTs of | {1 WiEHfoE gea 400 # 121 A E n
1 0-013 "M | €l F Iaw o Afiean ol * forg sfed gu stfimrem 6t sugea ®
oot =

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 lpcd 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 PO,



(b)

(c)

7. (a)

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.

TF 5o e G493 3§ U Afas S'e oEuE 3% (fiEed Tl afedyE &) 17 W Hiet ufd
fom ufy @ fix 6 ade Te@ R (FTFE AT 1) T WY 2| °F B TH AT FGEEd o6
aﬁmwmuﬂ%go-l mmﬂﬁﬁﬁ, 0-2 mmﬂ%m*{é 1:0 mm 9fg a5 fit
der@e i (defom JaTidt) T w1 e wftea gyeo daifaa 27

A water treatment plant has a horizontal flow sedimentation tank with a
surface overflow rate of 17 m®/day-m?. 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?

frafafes sifesl 5 i o T D (F7a YavM) 1 sfehedd &6 ¢ ¢
W1z, Q =30 54 HiX ufd ke
fee %21, f =100
mﬁm(mmﬁu):%: 1

argedd @ (wifefeta ) off Feet| el & e #1 39Em #1)

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

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

6 m 33 1@ AR W 1:5 m AR & sfy, feh 5o o qd T ¢, 71 o A= e
T R FE A eta TE em % v sy ¥ enur A el freeet) R @ =R ww
20 kN ¥R 7 fix @@ T gam figan o (Il TR LR FefEg) =13 3R
U] Uik 0-6 TE Ao wiwd Hdted T 1800 kN wfa @ Hi A, @ sty i R
#i wita =i .

15
EC] e

ik
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A dam 6 m high and 15 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/m? :

Water
aer? -

1:5m

b — 20
(b) TE ETR-&F § B auiATht wYA ¥ At g o ad § wifeq o gitera Fremger #
= A B & D E F
F9E (cm #) 826 102:9 180-3 110-3 98-8 1367
(i) SEITE % adaH T % fog afea gftua & seer § 99 g 3 F®)
(i) 3ired UM F AHEH A 10% H IR F fog smaw-a7 7 autErd 2 H g
T Y TIET H
A catchment has six rain gauge stations. In a year, the annual rainfalls
recorded by the gauges are as follows :
Station A B ¢ D E F
Rainfall (in cm) 826 1029 180-3 . 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) e T sqan (ds firer) fadm a6l & R afts 3% ged am we-w (AH-4132)
MyA e 3| fafim syeenstt—yam anf, frrm wwl, sus, arg frem el =1 2wie ge @&
s 3% =1 we fom wad)| A% & & Ram (wwegee) F sifm feaem (i) 3 fo
T F (IEEe) OEd TR (% ) @ ufeee (Fm) ot s )
SDF-B-CVLE/3 11 [P.T.O.



(a)

(b)

()

Septic tanks are one of the most com#idn 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.

g i o u duR (fer) &1 oo wEl 16 m @ @ U 3Es 91 B8R W e uget §)
FeATaR (W) F WE 9EA 4 m TR R @ AIIER (SEAEM) H WE IEA 5 m TRl
R o g y@ (F2) S 2:5 m w1 SR S B 1 Wieen % fgra # IR @ ge,. e
F w1 ) A f Wan FW@ g, T N e e @ R F w F e | T g9m
(smfawe J3) it oF w1

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.

w1 W@ FR § w4 @ g, FR F 6 W @ oo, et de @ aia, sl
1 G, FEE, FE-ERE T, FR Y Fe @ AW = F=a et F dfed defva |
sifem fsgrea i iR T 9w 3 gy FRRee 9w FR F Res yawm B e i smen
L2y

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.

T 91 wREes % fog qate wief wm F i wben, R e, [emw, sA-gan,
e wE el wiite §, f giem SumEE e % omun W faEsm 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.

* ok
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20

15

15
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