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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. Mo marks will be given for answers written in a medium other than the
authorized one.

Ward 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
guestion 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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TrZ—A / SECTION—A
1. fa) i) w0 oew e R w5 wow T F wEm o A e

What are artificial stones? Describe the process of preparing artificial

marhble. 5
fii) T gEwet geem & wfirera 51 FEmm)
Enumerate the characteristics of good building stone. 5

(b} # =i 100 kmph 3R 70 kmph F1 7FW 8, favfa et 3, B o o @ b
FH F AWA-EWA T R A T amavas Aprew gfe-gll = wifieeem i, sm
wiafsn wom 2-5 dwee, in-ens 07 H ¥ Em S0% WH 9

Two cars are approaching from the opposite directions at 100 kmph and
70 lmph. Compute the minimnum sight distance required to aveid
head-on collision of the cars, if reaction time of 2'5 seconds, coefficient of
friction of 0-7 and brake efficiency of 50% are assumed. 10

ol (i) s Taw ) w8 e daw waem o Swe i we i)

With the help of a neat sketch, explain the traversing method of
Plane Table Survey, 5

fii) 1 :50000 % ¥, vh wenslE onEE wouw S AR, 12 em T R T
R 27 km Fi =1 ¥ 350 IgEm A o s e w10 cm 3@ mn Ry
WMPT I HEAE WA B T T R T ¥ F FR R R g sl i
A line AR on a topographical map at 1 : 50000 scale measures 12 cm. The

same line on an aerial photograph taken from an aircraft of flying height
2-7 km measures 10 cm. Assuming the terrain to be flat, compute the

focal length of the camera lens used for taking this photograph. 5
(dy g TEfm www S ownfiE o, R el iemed wfgm, s ol Fowmm )

wIfan FA JTe R R g =R

List different types of gauges along with their width specifications.

List the factors affecting the choice of a gaupge. 5

(it} R e wga wrd % wfnn A 3 B gm 9% A 6 T = Tele B § fEem b
I FEEEA W 3A i i 35 kmph wfETE 2, @ = wE w ol viEy w8 faio
=ifam | Wi %= | sgEn wqia 75 mm B
A 6 degree curve branches off from a 3 degree main curve in an opposite
direction in the layout of a BG vard. If the speed of train on the branch-
line is restricted to 35 kmph, determine the speed restriction on the main
line. Assume permissible deficiency in cant as 75 mm, 5

fe] vl % Fm-wm e #7 SUwAl A wEm § e e e woaa i

What are the advantages of pointing? Discuss the commonly emploved types
of pointing. 10
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2, o) FrefafEa f swen fiem .
Explain the following :
(L Al T
Bulking of sand
(it} BT T
Fineness modulus
(it} - AT
Water-cement ratio
i) SFEUTH WHET
Slump test 15

(b wewl @ 3o (F=) F afonfEm A g F safide fieee s R T =
] WA AT

Define kerbs in roads. Discuss the important factors which control the
geometric design of a highway. 15

fe) T o frain ofieen § fife gene smend #a-w9 H 7 afm ge e ol FEE
e & A e Fif)

What are the various distinct stages in any construction project? Differentiate
between briefing stage and tendering stage. 20

3, (o ‘amErE wm ageE, B s sEee i s st am e’ 0 afoafa
Hifem | =ren Hifa 7 v Fyem % fw de famm fee wEn IvgE B
Define ‘optimistic time estimate’, ‘pessimistic time estimate’ and 'most likely

time estimate’. Explain how beta distribution is suitable for PERT analysis. 135

(bl AR BT AuEeE R U vE @ 88-500 m F = ¥ PRw awlg (BM) = =g )
wm fifEn (i &) 9 4§ A i B aeEE T| (RL) 0 owa i vy sl ww it

TrETEE T | A | e | JEA a8 faogoft
14622 A
1-874 0-354
2:032 1780

2362 B

0-984 1-122

1-906 2-824
2036 88-500 | fdw vefaw
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Levelling was done from A to B and continued to a benchmark (BM) of elevation
88-300 m. The readings obtained in metre are given below. Find the reduced
level {RL} of A and B, and apply checks :

EBs s Fs R Remarks
1-622 A
1-874 0-354
2032 1-780

2:362 8
0-084 1:122
1906 2824
2036 22500 BM

fe) (i) TR FfEn fawemnatt woaE W wiga 249l i

Dhscuss typical pavement failures along with their causes.

(i) uwrm fanel & we W oavRa i) an e % wneme & ffim ais

ey FIF |

Deseribe the purpose of traffic signals. Explain various methods of

coordination of traffic signals,

4. fa) TTEF IT- FEEE F T A A e PSR- 8 fafim gt B e o

&= i

What are the governing factors in selection of suitable roof-covering materials?

Discuss various types of pitched roof.

(b) TF WEET H dEn w5 % w325 mo B oW s Afm geem e B o R
Frfefirs sofid st = Fufo fifw .

{ij =R e

fii) FEm = wfaies fwmm

(i) HFHT TF ) TR

Freferfm wfsg g m # -

AWEFTA T = 70 kmph
H=H w2 T & ofe anum # e - 6 m

sEnfi=md = 105 m

A horizontal circular curve is provided with a radius of 325 m for aligning a
highway. Determine the following geometric features |

1} Superelevation

i} Extra widening of pavement
fm} Length of transition curve

EGT-D-UMLE/3
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Given the following data :
Design speed = 70 kmph
Leagth of wheel base of the largest truck = 6 m
Pavement width = 10-5 m 15

(c] UE WER ABCDEA %74 % Uao e T2y #3690 aurA-gie Jm Fiie s g s
ug qEE (fEart) w1 owliren fif

e ld 7 {m) fzm T
AE 35010 152246712
~ ED 579-03 6475054
- pc 36828 01°10°06""
CB 38220 2RZTOS487
j BA J‘-‘l-ﬂl'?i_& 231*22°00"

A wraverse ABCDEA was run and observations are given below. Find out the
error of closure and compute the corrected latitude and departure :

Side Distance [m) Azmmuth
AE 350-10 152°46°12°°
ED 27903 647 50" 54"
Do 36828 0171006
CB S382-20 2620848
BA 401-58 231922007

20
mWTE—B [/ SECTION—B

5. (o) 5 =amEl A, B, C, D ¥ E % Wwm @f% gikvw #AT: 1250 mm, 1020 mm,
760 mm, 1130 mm 1 1370 mm §| th qFR & A, g F =2 A, B, c ¥ E
St o Fee: 132 mm, 92 mm, 68 mm 31 102 mm T fem m 2 959 % 3R
D BT W E w5 A8 F T 41| T8 EF 6 e D RYE W T A e
The normal annual precipitations of 5 rain gauges A, 8, C, D and E are
1250 mm, 1020 mm, 760 mm, 1130 mm and 1370 mm respectively. During a
particular storm, the precipitations recorded by the stations A, B, C and E are
132 mm, 92 mm, 68 mm and 102 mm respectively. The instrument at station
[} was inoperative during the storm. Estimate the rainfall at station D during
that storm. 10

fb)  FE-fE amal § aedw iy w1 R 36 WA B0
What are the conditions which favour the selection of embankment dam? 10

(o) T fomrd v ) whem F A - s w8

What are the requirements for the success of an irrigation project? 10
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(d) @ i 4 MLD % fiw @ 37 am e = sfweem fifa, Fms feim $ =

fe)

faj

()

5000 L/m* /hr

Design a rapid sand Alter for 4 MLD of water with a rate of filtration of
5000 L/m? fhr. 10
300 =fwal ) uk w9 wiEE F o s afes 0w afieees i, e vt ok

fim siem amfie @@ var 120 f@z )

Design a septic tank for a small colony of 300 persons with an average
wastewater flow of 120 litres per head per day. 10

= wie Hifi
Distinguish between ;
(i) =Tl we ain wd) werd
Agquifer and Aguitard
fii) FFemEt wH afwE wiand
Influent and Effluent streams
i) IR FEREEE TS S AR
Unconfined aquifer and Leaky aguifer
fiv) TeETE 1 faie wfE o e g
Specific yicld and Specific retention of aquifer
fr) oW e UH EEEE e
Water table and Piezometric surface 15

U U W § —
5 km? 95 &3 C=01
2 km? wif &3 C=0-25
1 km? @R =& 51 el fmd © =0-30
075 km? gfm 2= fams C=0-35
125 km? sawia &9 T C =040

W C = FEE-EEI 25 '7E o g sty (7) % o 6 oo e | oW se
R, W we-Tave % o A sEiu-ammm gy Fefefas R

150712

(t+12)%=

I=
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{ = 99 W, mm/hr §
T = arodi w9a, 9491 3§
t =] sy, fimel 4

o= - A wEm W wa 50 e B

A rural watershed consists of—
S km? of forest area with C=0-1
2 km? of agricultural area with C=0.25
1 km® of unpaved streets with C=0-30
0-75 km? of green cover with C=0.35
1-25 km? of residential area with C=0-40

where = coefficient of runoff. Estimate the peak runoff rate for rainfall with a
return period (T} of 25 years, if the intensity-duration-frequency relationship

for the watershed is

_ 15073
T E+12)25
whers
i = rainfall intensity in mm/hr
T = return period in year
t = duration of rainfall in minutes
The watershed has a time of concentration of 530 minutes.

15

(o) wH wEw-gy # 2 W2 6 sEty w5 Refn e s Hii W gER F w9 TR W
o 220 m? /s T T A E FE W 47 mm 4t 38 AER-GE F 2 =R R
TEEEE F i W s fif, o2 oA g fR uE R dm oW 15 mO /s 3 aim
¥ATER W 25 mm/hr ¥ 7R TER-8E W 898 445 km? @, @ 2 2 f1 7=

wEgE 1 39 el orem Aifw, @ ae g ol egiors w smen Feia e

A catchment experiences a 2-hour duration isolated storm and the peak of
the flood hydrograph due to this storm was found to be 220 m® /s. The total
depth of rainfall was 47 mm, Estimate the peak of the 2-hour unit hydrograph
of this catchment, assuming a constant base flow of 15 m3,l’3 and an average
infiltration rate of 25 mm/hr. If the area of the catchment is 445 km?,
determine the base width of the 2-hour unit hydrograph assuming that the

unit hydrograph is triangular in shape.
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7. faj THE dwEm E =EEE, T H 18000 ha &FFa # fEEE F T, w5l & aeow sl

8.

(b)

fc}

faj

(B}

fct

FAT R 9E F T W 500 ha/mY e FEFF R 15 H ¢ 1V AA TE F WY UF B9
TE w sheres B i AN - 09 my/s; B/D SR = 6; 8 o= 0020

An carthen canal is to be designed to irrigate an area of 18000 ha of wheat
during Rabi season. The duty at the head of the canal i3 determined to be
S00 ha/m? /s. Design a trapezoidal canal with a side slope of 1-5H : 1V,

Permissible velocity = 049 m/s; B/D ratio = 6; Manning's n = 0-020.
oy o ot o ==l i
Discuss the mechanisms of coapulation.
ffafias sfwEl gm 9e W Tem F Bt T = A @ F 3 s
rﬁlﬁq !

7afiTE e WEE = 5 MLD

amafiTe @@ W we #le e = 300 mg/L

yrfEE s 7§ "o #ie Sl FEEwR = 25%

ik aqafite 7= & |ifeA e 3o e & W= = 50 mg/L

TR S SR - 14
gy e W F e dle Fo F FeEE W= S

Design high-rate and low-rate trickling filters using the following data using
empirical formula :

Wastewater flow = 5 MLD

BOD of wastewater = 300 mg/L

BOD removal in PST = 25%

Degired BOD of treated wastewater = 50 mg/L

Recirculation ratio = 14

BOD of recrculated wastewater may be neglected.

wF HiE ¥ U aEn wiess 6 g o 1w s g F o gaen aftsie R s ke
wE way dan Eifim, v S aw-aeiiE w0 @ angen @)

Develop a relationship between the side of a square section of one sewer and
the diameter of a circular section of another sewer when both are hydraulically
equivalent,

qufagmn B Hedafln % i 59 @ ggfeo @ oF wEl F 9§ fefa

Write about the various sources of radioactivity in the environment and its
effects on the environment.

fafum wn % smftn 2 smie ¥R-9R 4 87 e B wEE H e e

What are the different types of municipal solid wastes? Explain about each
of them.

W o ok

15

15

20

15

15

20
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