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CIVIL ENGINEERING (PAPER-II)
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‘Time Allowed : Three Hours Maximum Marks : 250
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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 S 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 gquestion, 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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(a)

(b)

(d)

WUs—A / SECTION—A

SidRrd Thifa Ta ¥R U | ST19 1 WHHd o¢ R Uk fRE YR Al =l TG 8 gy
27 At < aRaed Wl 9 TRE wew uwifed ar 7

What do you understand by percent swell and load factor? How is the load

factor related to swelling of the matenal? How does it affect the transporting of
material?

T §HMA-NH 6l Gt Tiawrd e € 35,000 B 9F7 $ WE Y 12 I9 3Tehicid 6l 75 g

g afg & 3,00,000 F AERAT @Fd A TG FOHT qd hI It 7, 91 98 ulea ¢
¥a9 30 99 3T I

=TS & hl 8% HAHG §C i i for R agoiea a0md o= el @ 91 30 361 atE
SISl A9 W H Qe & Ty g Hivm)

A shop building gets an annual rate of return of ¥ 35,000. The future life of the
building is estimated as 12 years. But if recommended repairs are carried out

immediately at an estimated cost of € 3,00,000, it is expected that the building
will last for 30 years more.

Assuming the rate of interest as 8%, determine whether it is economical to

carry out the recommended repairs or leave as it is. Justify your answer.

YA d919 31 87 (-0 8 10 m gL 1 ATl W ATellerd Teh 1 <4 & [ am= a1
=1 Tt Shifse ofe 9% o9 65 N Td ¢4 @ Ui Hiel 97 062 N 81 E =200 GPa @
ITRY TR=8T F1 &A% 8 mm* S

What 1s normal tension? Determine the normal tension for a steel tape
supported between two supports 10 m apart if the standard tension is 65 N
and the weight of the tape per metre 1s 0:62 N, Take £ =200 GPa and the area

of cross-secticn as 8 mrnz.

Ul =RTe1 7 87 38 1A Ta9al  g9iid ¢ Vel =1 Wi~ 9915 | Uedt TR & ANe *
994 & Tou =y fean-fAsy g7

What is rotary intersection? Sketch rotary showing its various elements. What
are the guidelines for selecting a rotary type of intersection?

8l g 1€ & ANVY T I T 8° 93 U 5° % g&d 9% ¥ foudia fewn | vyraia gran

R, T WAl ogd W S@ied™ wd T 1 o i 9 ge dga W) Rfedd gy ifd
45 km/hr B

If an 8° curve track diverges from a main curve of 5° in an opposite direction in
the layout of a BG yard, calculate the superelevation and the speed on the
branch line if the maximum speed permitted on the main line is 45 km/hr.
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2. (a) HR= <R GREl Th IRESE 6 TR, 3 Yadd U6 §EYd 9Hd a9l 9912 6 T8 AT
Sl 8| ST <l 9d Aifeh A9 i el gafd UeH Fft 2 3R IohaR o1 gHIfvTg Uidt ¥ 5%
&% WITER Sl HF Heh Toidd SIGT HW & Th T8 915 YAH fha1 141 31 9o fordd o a8 o118

ST TR ST@T Ud JeUe=Tg Yok |8 | Siearon iRt 9ies=1 & 9o 8H 6 6 018 98 S 6

ST #1917 (Siae-319) ISt W A1fis I & 15% B 3%aR % Fehal oY I T0ET HINT e
d8 3Iga P W 10% o Ifia F@r 2|

=

fape g (HTE) FHITEIY (HTE) AT /A7E (AT 9 )
A O 2 4-5
B 1 3 <.
C 3 1.5 12
2 3 1 15
E 345 1:5 4
E o 1 20
gl T |=dd € )

The table given below shows a project’s activities along with starting and
finishing time and the budgeted cost. The conditions of contract allow
measurements to be made monthly and payment of the amount certified less
5% retention to be paid to the contractor after a month of submission of bills.
The first bill will be submitted after a month and subsequently every month.
The retention amount is to be released after 6 months of completion of the

project. The annual interest rate is 15% on locked-up capital. Calculate the
total profit of the contractor if he earns 10% profit on the quoted cost

Activity Starting (month)  Duration (month) Cost/month (lakh rupees)
A O 2 4-5
B | 3 4
C 3 1-5 12
D 3 1 15
E 3-5 1-5 4
F S 1 20
All activities are independent. 20

(b) TR &7 (fbfen) § v v awErt | ff-arff 326 (7 m) ¥ 60 m = F1 T 9% )
AR T 40 km/hr 81 A a3 61 =13 &1 HyuRo $ifse) A gy 191 60° €, 9
goh o WO TS UE T9RI-3@l ot s 1 i i) 3 il e = 0-07; STRiicd

o = = 60 7 1;C=7580V,37ﬁ1ﬁr{0-811‘ciﬂ;mﬂ 0:5 % 3714, JRIAH &1 Y9
+
Fe it qERE@E W)
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A two-lane pavement (7 m) on a National Highway in hilly terrain {(snow-bound)
has a curve of radius 60 m. The design speed is 40 km/hr. Determine the

length of the transition curve. Determine the total length of the curve and the
tangent length if the deflection angle is 60° Assume e = 0-07; the rate of

attainment of superelevation = 1 in 60:

08 and a minimum of 0'5; rotation of superelevation about pavement

centreline.

(c) ARG FHHFTA IISTTF Tk SFN oadd U6 TH 4 m & AFePT W% <) Gerad ¥ 999 YS9

It SHHE W 30 m & a0 T fow o 9

80

C = , Subject to maximum of

To4+V

0-680, 1-455, 1-855, 2-330, 2-885, 3-380, 1-055
1860, 2:265, 3-540, 0-835, 0945, 1:530, 2250

RN forg o1 gaHK 9@ (3IRo Tdo) 80-750 m o
(i) A g% 1 UH g8 Waa FIRT 19 I9dw e i wfai difm

(i) witerere &ty gro S9msat =) g i

(i) FUA TE Afw forg = e Tl W@ h wavmn 1 RAufo it siiumfs 9= 51 W@

7T |

The following consecutive readings were taken with a dumpy level and a 4 m

levelling staff on continuously sloping ground at 30 m intervals :
0-680, 1-455, 1-855, 2-:330, 2-885, 3:380, 1-055
1-860, 2-:265, 3-540, 0-835, 0945, 1:530, 2250

The RL of the starting point was 80750 m.

() Rule out a page of level book and enter the above readings.

() Carry out reductions of heights by

collimation method.

(it} Determine the gradient of line joining the first and last point. Apply

arithmetic check.

3. (@) W99 Y & o\ vt # fRee) O 98 ©

" WY ¥ Fehed a9 12 9 1 % 3=

(Hemse), Rraer 9% e & Tem @ sy 9

RO 6 9" 7= vl % 9 wos %

wi-Xd o FlRm B A AR (Ao Wo He) ¥ T 2, 1 Fa-ad ¥ R

Aaws [t Egal 6 e HRw) ge oE

11-4 cm & w1 2

Enumerate various types of track junctions. Calculate all the elements
required to set out a 1 in 12 turnout taking off from a straight BG track with its

curve starting from the toe of the switch, i.

e., tangential to the gauge face of the

outer main rail and passes through theoretical nose of crossing (TNC). The heel

divergence is given as 114 cm,
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(b) T WFA =HA I gHESHE it # fere) 2000 m T TH Hith @ AC 6 fsme-9d
m%@w%unaﬂvﬁﬁaﬁ‘élﬂ%A@cﬁﬁRémmﬁW%lﬁmﬁm

JHR g :
& &g (m ) faparT
AB — 360°00 00
Al 731 113°4800”
DE 467 81°1800”
EF o83 105°57° 00

FC %) 3aws g & femam =1 sifises Hifdng

Enumerate the methods of adjustments of a closed traverse. A straight line

AC

of length 2000 m is required to be set out at right angle to a given line AB. This
1s done by traversing from A towards C. The observations are as follows :

Line Length (m) Bearing
AB — 360°00 00~
AD 731 113°48°00”
DE 467 81°18'00”
EF 583 105°57/00”

Compute the necessary length and bearing of FC.

15

(c) mﬂzmﬁmaﬁaﬁmqﬁmﬁwaﬁ@ﬁﬁmﬁwﬁmﬁ%%ﬁmﬂz%mﬁnmﬁ

% it Tigy (I didcle die ¥ foru)

Specify the laboratory tests conducted on cement. Also indicate the permissible

values of the cement for corresponding tests (for ordinary Portland cement).

4. (@) ¢ Pl # R yor F e w1 &7

Prefiiaa sreenait % e wile S 12 3 T TS (SR) B T 1 ST it -
MY =66 YR = 4100 kg
HPIFCT MR AR = 40%
Uz &l AE = 20 cm
Gﬁgﬁ#@ﬁ= 2 cm
el (STeel) B3 # T v Wfase = 1400 kg/cm 2
LCEL (ﬁa)wﬁaﬁqwuﬁm = 1000 lf:g/u:m2
bl T AT U1 Ufasa = 100 kg/cm?
HAUY:ERX hl K HH = 8 kg/c:m3

E =3x10° kg/cm 4
u=0-15
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(b) 20 A Grell T Wl F foru FrefaRan ATl 1 I e U Y ey W YEued @
RIGECAUE LSS

(c)

What are different types of joints in rigid pavements?

Design a dowel bar system for a cement concrete slab for the following

conditions

Design wheel load = 4100 kg
Design load transfer = 40%

Slab thickness = 20 cm
Joint width = 2 cm

Permissible flexural stress in dowel bar = 1400 kg/cm2
Permissible shear stress in dowel bar = 1000 kg,/c:rn2
Permaissible bearing stress in concrete = 100 ]r<:g/’|c:1'z'JL2

K value of subgrade = 8 kg/crn3

E = 3x10° ]:-;g/ur:m2

uw= 015

Y& F 1 IR = 18 2H

IH & I gfeliy = 25 kg/aA
e Y nid = 50 km Wi 920
$e o WY i 591 HI YR = 120
W S oy a6 = 12 24

A 9 1 o Iy = 35 kg/ed

Find out the steepest gradient on a straight track using the following data for

a train having 20 wagons :

Weight of each wagon = 18 tonnes

Rolling resistance of wagon = 2'5 kg/tonne
Speed of the train = 50 km/hr

Weight of locomotive with tender = 120 tonnes
Tractive effort of locomotive = 12 tonnes
Rolling resistance of locomotive = 3-5 kg/tonne

() WA & fferm | 39 = I 27 ¥ad AtfaaE & g 3 T SRenl R fIEn
F? TH I[ME % G e ) g I aie diida Saarg &7 1 sfviama Mz
fopan it | 9 EE & oY aRa 9 Ao H 9 9g e g e

(i) T8 % Tafsrm g i g sART)

(ii What do you understand by the orientation of the building? What {actors
will you consider with respect to building orientation? Justify with an
example if you have to decide the orientation in cold climate zone. Will it

be different in India and Australia for same season?

(i) List the different defects in timber.
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Tie—B / SECTION—B

5. (q) U= ged "Ha TRl SdEy, SioS-ws H aifE el B 3R g TR weifem weehl
PRENTId

Give five main human actions that affect the hydrological cycle and identify the
components affected by each of these. 10

(b) 18 m TTEE aTell T SUREg Sedrel 3 afdddl 200 mm B S e &+ IS HT YR
HIfT | SieeT & TE FY § 9 i Teg 12 m §1 Ta1 T TR 25 m 9 TG 78 3R
yqE g9 <l s 250 m @)

Determine the yield from a tube well of 200 mm radius penetrating in an
unconfined aquifer of depth 18 m. The depth of water in the well, after
drawdown, is 12 m. The permeability of soil is 25 m/day and the radius of the
circle of influence 1s 250 m. 10

(c) TH TE H F A=A 87 2600 THRW ¢, N0 ¥ HEwR T T 4H b wOal & forg frarg <hl
fgar FEE: 20% 3 40% B W % 4@ W H wEAl & ¢ Fopd ()
750%@319%3213%@1800%3%3191?13?@%%al\m%g@mamawwmﬁﬁm
afd 3= uin, Nea AETEEd F 120% &

A watercourse has culturable commanded area of 2600 hectares, out of which
the intensities of irrigation for perennial sugarcane and rice crops are 20% and
40%, respectively. The duties for these crops at the head of watercourse are
750 hectares/cumec and 1800 hectares/cumec, respectively. Find the
discharge required at the head of watercourse if the peak demand 1s 120% of
the average requirement. 10

(d) SURE ¥ 5% TgF@ W FRe g o e Lo vl & A Frfafaa Ja forg T
TR 3 foru Sy T g argfifa se o gell Afefis (Se dle) = 3-6 mg/L
OeT T Wl gl sreEsE (o o) = 0-8 mg/L

5 fm % FoEEE (FRgEYH) % 9T dgFa A Rl el
et (Flo 3le) = 0-7 mg/L

Ifereq iU
() 5 fe&q &t o 3o o

(i) =G o 3o o

qhere auEE 9] S fHEde 0-12 TR i)

URC-B-CVLE /42 7 (P.T.O.
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During BOD test conducted on a 5% dilution of waste, the following
observations were taken :

DO of aerated water used for dilution = 3-6 mg/L
DO of original sample = 0-8 mg/ L
DO of diluted sample after 5 days’ incubation = 0-7 mg/L

Compute :
() S days’ BOD
() Ultimate BOD

Assume deoxygenation constant at test temperature as 0-12. 10

(e) ﬁﬁ%@ﬁ%%mwwmﬁméﬁﬁﬁmaﬁaﬁmﬁq:
ITSR T 9IH 91 ST 1 3Eae = 3 ffes <o ofy B
A Ay = 4 g

Jd1e ST = 10 cm 4fa iz

Find the dimensions of a rectangular sedimentation tank for the following
data :

Volume of water to be treated = 3 million litres per day

Detention period = 4 hours

Velocity of flow = 10 ¢cm/min 10

6. (a) a-gF% fafY g o Y um # Frewe £ o F g B e 9 g ae S Rt ?
[ETIRID MR S e e B ca e m 3| A TEE AR A A Ry 3 9 3R an e A
T wreft § g @1 a3 fewer oo it

o e TE, d | _é” (m/s) |
(m] 0-2d W 0-6d W 0-8d W

| 0-4 0-4
2 07 0-76 - 70
3 JoiZ 1-13 1-19

. 4 I 1-4 _ 1-25 | 1-29
5 | 1-1 | _1_09 o 1-13
5 | -8 | 0-69_ _ 0-65 o
7 0-45 0-42

URC-B-CVLE /42 8
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To compute the discharge in a small stream by velocity-area method, the
stream width was divided into seven segments of 1-:5 m width each. The
average depths and the velocities measured in the segments by current meter
are given in the table below. Compute the discharge in the stream :

Segment Average depth, d g .VeIncity (m/s];
No. (1) at 0-2d at 0-6d at 0-8d
] 0-4 0-4
2 0-7 0'76_ 0-70
3 12 1'1_3 1-19
4 1-4 1.-25_ _ 1-29
5 1-1 1-09 1-13
6 0-8 0-69 | 0-65
7 0-45 0-42
] 20
() =G F TFR F T H INEd FE a0 T FE FT 87
What are the main factors that affect the selection of type of dam? 15

(¢) TH 100 km? & HAER-87 H 1 9 & A0S & WY GH0 999 4 94 2w 9w
- g% e = Suig 3{gaR §9d1 ¢ -

4TFA (k<)

TH 6 9¢ & B[ & UWE] 99 FEETE ht HIeAl reiaiad @

a4q (hr) 0-1 1-2 2-3 34 4-5 56

oyt 39 {mm/hr) 5 10 20 15 10 5

59 ATE-5F o AU S b TOET o ol aug- 83w fafy &1 wgm fifso)

URC-B-CVLE /42 9 [ P.T.O.
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A 100 km? catchment has a 4-hour concentration time with 1-hour intervals,
resulting in the time-area histogram as shown below :

4

- ’
30 il |: ?IIK-:E+ | | ;J-"'f
O | rff;fr' ./' . I,f'_ - -.ff’i 3
|. L_} rfjfrrll# £ Fflsrlfl ‘/‘“‘;;'/;4
10 b/ /4 50

A

/
P ;_‘.-
PR 2. / : '
J I;.- -;.-' II"" I,."' ﬁl‘r 1

AN
O 1 2 3 4 5 6
Time (hr)

A 6-hour storm has the following effective rainfall hyetograph ordinates :

-
T
~.]
S

Area (km?)
A
=
>

Time (hr) 01 1—2 2-3 3-4 45 5 6

Effective rainfall {(mm/hr) S5 10 20 15 10 5

Use the time-area method to calculate the outflow hydrograph for this
catchment, 15

7. (a) A8 & R B I A TC TH NS Welig ATl w1 AT HIST | HiAE 9

A 1-0 T AT o F&dl YT n = 0-0225 Y ATTeshl 1 FRewer 30 m3 /s B 7F
ST T 9@ J9U 5000 § 1 & SUeR & 31 gycrre a1fesht i uyd T9var 1 H : 2 V 2

Design a trapezoidal alluvial channel using Kennedy’s theory. The channel

carries a discharge of 30 ma/s with critical velocity ratio 1-0 and Manning’s
roughness coefficient n equal to 0-0225. Assume that the bed slope is equal to
1 1n 5000 and the trapezoidal channel has side slope of 1 H : 2 V. 15

(b) 30 km* &AFA % TH AER-83 § 4 92 F1 3@ H 40 mm IR 30 mm gl Y =
SHATTA 91 g1 TER-&3 o [0 | yar & Hefifaa senea 3= gen

[

v F IR A FF (hr) | -12 | 0 | 12 ! 24 36 48 | 60 | 72 | 90 | 108

Yéra 57 (m= /) ¥ | 5 |15 | 27,082 17| 13| 9 | 5 | 5 |

Tk 994 U@ 949’ S ms/sﬂﬂﬁgqaﬂfﬁﬁﬂ@qrqﬁ%i% F1 i Fifu '

|
The raintall of magnitude 40 mm and 30 mm occurring on two consecutive 1
|

4-hour durations on a catchment area of 30 km? produced the following
hydrograph of the flow at the outlet of the catchment :

| L = » SAE —

- Time from start of
| rainfall (hr)

I
-12 | © 12 | 24 ' 36 | 48 | 60 | 72 | 90 | 108 |

| S | o :

| ' |
Observed flow (m>/s) | 7 5 |15 | 27 22 17 , 13| 9 5 5

:

Assuming a constant base flow 5 m3/s, determine the rainfall excess and
d-index. 20

URC-B-CVLE /42 10
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() TERFIG a9 ITER WA v 6 WSO AlwS F fou agfiem swafy, Wiem w1 gaeshe)
(qtﬁu/qqﬂ) P> AT (kg dle 3o Cle Tfd fo9 iy kg UHe TUTglo THo THo ﬂ)
sflo 3l o fermE &t wfoerd (%) qga v srads A ey (R ) =1 fPukor e -

IYRE 5 T68 = 45000 m? wfa &=
IgRTHor Sht W ™A = 15000 m >

3|7l dio 3o Blo = 250 ppm

ATl die 3o o = 25 ppm

Tt sa facifea 3ta werdl (THo weto WHo WHo) = 2500 mg/L
die:HE | TAefed 3| w@edf = 50 me/L

i 3ravs ¥ fefea 3 vad = 11000 me/L

AYRTE Aq9F F] qAEAT = 220 m* ufdy feq

Determine the aeration period, food to microorganism (F/M) ratio (in
kg BOD/day/kg MLSS), percentage (%) efficiency of BOD removal and
sludge age (in days) for the given operating data for conventional sludge
treatment plant :

Wastewater flow = 45000 m*® /day

Volume of aeration tank = 15000 m°

Influent BOD = 250 ppm

Effluent BOD = 25 ppm

Mixed liquor suspended solids (MLSS) = 2500 mg/L
Suspended solids in effluent = 50 mg/L

Suspended solids in waste sludge = 11000 mg/L
Quantity of waste sludge = 220 m3/day 15

8. (a) 2000 m R TH 74 ¥ T @@ FHUEA] 911 Th H& @l 150 ofex ufy =afw sy f7 H =t
Sl Y Y Sl S B | FE TH TAE H =7 Tol-&R H F91E #F AR/ 36 m 21 IR T
%1 2Mgfd 8 = A fl S R, M T&H UFT % ATHR T T9 ) AEwS AwawiE (o THo Wo)
1 fAuier Sifs) stitesan @it w1 fwa Wit & 105 T 9E i) wde o, £ = 0-03,
qiEd ® A 2:4 m/s 3R 99 ) 5 80% A SR

Water has to be supplied to a town with one lakh population at the rate of
150 litres/capita/day from a river 2000 m away. The difference in elevation
between the lowest water level in the sump and reservoir is 36 m. If the
demand has to be supplied in 8 hours, determine the size of main pipe and
horsepower (BHP) of the pumps required. Assume the maximum demand as
1:5 times the average demand. Assume coefficient of friction, f = 0-03, velocity
in the pipe 2-4 m/s and efficiency of pump 80%. 20
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(b) =5 WIAI ! He™al | 9vi4 Hie 6 60 THR U6 Tare-5aqM 9% &1 393 H=iaiaa
& Ao & e o= <1 ¥ ®

(i) Tr=a wim i 9fd % e sawaes =man @99
(i) T g0 s U Aferan 9 s1Rex =i

With the aid of neat sketches, describe how a flow-mass curve could be used
for the determination of the following :

() Minimum storage needed to meet a constant demand

(i) Maximum constant maintainable demand from a given storage 15

(¢) & 9T} YNNI o RO G0 W 98- 9Tt GhRIcHeh IR FHIIcds J91d] ) =9 i |

Discuss the positive and negative impacts on environment due to river valley
projects. 15

W i

URC-B-CVLE /42 12 21B5S—378
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