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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 gquestions 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 he 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.

Word 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 Queston-cum-Answer Booklet must be clearly struck off.
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TWU2—A [ SECTION—A
1. fa) i) 0 e e E B i emen w0 F w5 s i

What are artificial stones? Describe the process of preparing artificial

marble. 5
fii) Fm s v & et = A
Enumerate the characteristics of good building stone. 5

(b) A w100 kmph 3% 70 kmph ¥ W @, fia e 4, g B T @Y
FH F A T R "EE % e smaves g sfe-gh w0 ofieem it s
wfafsrn wom 205 dweg, -TE 07 #R @ sam S0% WHD WE |

Two cars are appreaching [rom the opposite directions at 100 kmph and
70 kmph. Compute the minimum sight distance required to aveid
head-onnt collision of the cars, if reaction time of 2-5 seconds, coeficient of
friction of 0-7 and brake efficiency of 530% are assumed. 10

(ol (i) v s Taw ) g e dan wdem Tt i w5 Hif

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

fii) 1 :50000 % YUt 9r, wR wEERE ARk W OUF A AR, 12 em AW #) 34
a5 ® 27 km i FAr # 738 TEEE | oy ammh w10 em 3w mn #
MM B BEAE A B 5 T O A A AR R e g sl i)
Aline AR on a topographical map at 1 : 50000 scale measures 12 cm. The
same line on an aerial photograph taken from an aireraft of flying height
27 km measures 10 cm. Assuming the terrain to be flat, compute the
focal length of the camera lens used for taking this photopraph. 5

) () Tiw wER B owwiE g, = e fewmedt wfte, e omd  oem R
aIfan F A w0 R g

List different types of gaupges along with their width specifications.

List the factors affecting the choice of a gauge. 5
(i} T gE T WE % wham A 3 el g = A 6 Tef = e B # e b

T AEEEA W 34 Fi 7fd 35 kmph WioEta B, @ e @re w nfa gfEy @ R

=ifam | mim = T S sgea 75 mm B

A 6 degree curve branches off from a 3 degree main eurve in an aopposite
direction in the layout of a BG vard. If the speed of train on the branch-
line 15 restricted to 35 kmph, determine the speed restriction on the main
line. Assume permissible deficiency in cant as T5 mm, 5

fe) FEl F FE-T TG BT SO R oEmEEE: mEm OH o 3@ wse wowg] Bt

What are the advantages of pointing? Discuss the commonly employed types
af pointing. 10
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2. (o) Frefafaa ) =wen fim
Explain the following :
(L7 L5 SR Tl
Bulking of sand
fit) G HIT
Fineness modulus
(i) - T
Water-cement ratio
fiv)  SEYTA T
Slhump test 15

(b} wEwl § I (1) ) wfonf S gemn & i Ao w e w06 am g
W T W] i)

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

fe) T o fmim ofedre 3 fafie gene seend #5998 87 afim g s v dE
Hawen & = faEs FiRa)

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

3. (o) ‘seEE wEm sgwe, R s sEee s s genfie am agER’ = oahele
Fife | = fm & of e ¥ B 9 T e aen 39 B
Define ‘optimistic time estimate’, ‘pessimistic time estimate’ and ‘most likely
time estimate’. Explain how beta distribution is suitable for PERT analysis. 15

(b AT BWE AuEeE v v g 88-500 m F v ¥ Fiw awtg (BM) = Sgmn )
am #fEn (frm i) = 2@ wd §1 A o B wediE T (RL) F) e it wE =16 ae A

T | S | STEeEe | HEE g foderioi
1622 A
1-874 0-354
2:032 1780

2362 B
0-984 1122
1-906 2-824
2036 88:500 | fAdw wefeg
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Levelling was done from A to B and continued to a benchmark [BM) of elevation
88-5300 m. The readings obtained in metre are given below. Find the reduced
level {RL} of A and B, and apply checks :

EBS s ES R Remarks
18232 A
1-874 0-354
2032 1-720
2:362 B8
0-084 1:122
1906 2-824
2006 28-500 BM 15
fe) (1) wETTE iR et w ok ol afea e fif
Discuss typical pavement failures along with their causes. 10
fii) v fauei & wEeE W oave fifim e e F o & fafim aie @
T Hifan |
Describe the purpose of traffic signals. Explain various methods of
coordination of traffic signals. 10
4. (o} TIHF IT-HEW HEEE F WA G AfFeEs wwE #R-R 380 fafis vent B s adt 6
e i
What are the governing factors in selection of suitable rool-covering materials?
Dizcuss varipus fypes of pitched roof 15

(b} TF WEETT w odvET % ¥ fEm 325 m F T oW oww Afm geem sm B o R
Fraferfir s aimat = Fgio S

fij =R TP

(it} FfEn = wiftics fwmm

fiff) HEEY T ) T

Fefafm siwd g m .
AMFET T = 70 kmph
HEH 95 T o A Hun f FEE - 6 m
FiEafi i = 105 m

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

il Buperelevation
i} Extra widening of pavement
fm} Length of transitien curve
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Given the following data :
Design speed = 70 kmph
Leangth of wheel base of the largest truck = 6 m
Pavement width = 10-5 m 15

(c] UE TR ABCDEA TR F Tam §= o #1968 we-3i am St s amie s
vy i (frard) w0 osfveem i

-l 0 (m) EaEau
AE 35010 152°46°12"
ED 57903 64750'54""
. DC 36828 | 01°10°08"
CB 38220 | 262°08748"
| BA 401'58 | 231°22°00"

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

Sicde Distance (m) Azimuth
AE 350-10 152%45"12"
ED 27903 A4 50’ 547
oo 36528 01°10°'06""
cE 38220 262°08°48"
BA S0 1-H8 2a132 00"’

20
wWIE—B [ SECTION—B

5. fa) 5 =€ A, B, ¢, D N E % W aiffs giEve s 1250 mm, 1020 mm,
760 mm, 1130 mm 3 1370 mm ¥| UF 9FR & 3nH, 9w F #@iw2 A, B, c ¥ E
Lol 91 F A 132 mm, 92 mm, 68 mm 3% 102 mm e fen e 8 e % e
D Hm W as w5 0 ¥ T W) 9 9FH O S D BYR Wl F A i)
The normal annual precipitations of 5 rain gauges A, B, 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, Cand E are
132 mm, 92 mm, 68 mm and 102 mm respectively. The instrument at station
I was inoperative during the storm. Estimate the rainfall at station D during
that storm. 10

(b FA-Te w4 ween afy w9 3REE e 2
What are the conditions which favour the selection of embankment dam? 10

(o) T fo=r wivdmm & wwem % oy s-wn s we #

What are the requirements for the success of an rngation project? 10
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(d) ¥& # 4 MLD % fau ¥ gz am s = sfaeem it fes e §1 =
5000 L/m?/hr #|
Design a rapid sand flter for 4 MLD of water with a rate of filtration of
5000 L/m? fhr. 10

fe) 300 =fFa @) uw oE FEE F fon s #fes 2= = s fifm, s i aie g
fo ofwm s o@ var 120 fa 8

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

6. (a) ¥ Wi Hifew .
Distinguish between |

(i) e w i G e .
Aguifer and Aguitard

fii) srETEn ve Al wid
[nfluent and Effluent streams
T e e e B e ]
Unconfined agquifer and Lealsy aguifer
fiv) weEEE % fale afE o e g
Specific yicld and Specific retention of aguifer
(v o e T AR T
Water table and Piezometric surface 15
() T T wE-Ta § —
5 km® w75 &% C=0-1
2 km? #f4 §3 C=0-25
1 km? @R =& el o ©=0-30
0-75 km? wfm 3y faww C=0-35
125 km? sania 9 fms C=0-40

T O = FERIE 25 ' 6 Ao gy (7)o o @ e amEe = ow wEe
TR, W we-fae F o - sEiu-ammr 9y Pl o

1507/ 3
| —
E413=
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Eid]
i = =] He, mm/hr §
T = argdi @, a9 §

t == a@fy, fmel A

we-favres 4 wEm w1 ®1@ 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 C = cocfficient of runoff. Estimate the peak runcff rate for rainfall with a
return period [T} of 25 years, if the intensity-duration-frequency relationship
for the watershed is
;150 : o
(t+12)25
where
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 50 minutes. 15

(e) T wEm-d 2 02 R waEfy w e e s sl W TEE e SR g
7 220 m? /s T V| AN E FA W 47 mm 9 58 HEE-SE % 2 W R T
TEEF ¥ u W awen FiR, o2 wed g fR uE R Em oW 15 mO /s e alwa
W T 25 mm/hr ¥ 3R AEE-gE W ATEE 445 km A, @ 2 = A
T 1 dg e wem fif, o e g ol emgons w anen Peeia 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 & constant base flow of 15 m? /s 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. 20
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7. {u) T AW F EOEA, T F 18000 ha fFEa F G F fan, w9 w wivees
FAT R AT 6 T W 500 ha/mY /s T R 15 H 1 V TE TH o 919 UF g9
W W s BT seie 30 - 09 mys; B/D sEE = 6; 8 no= 0-020.
An earthen 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 is determined to be
500 ha/m? /s. Design a trapezoidal canal with a side slope of 1'5H : 1V,

Permissible velocity = 0°9 m/s; BfD ratio = 6; Manning's n = 0-0:20. 15
b} TE=m ) fEnfafunt ol i

Dhiscuss the mechanisms ol coagulation, 15
ic) TH@mmwmﬁmﬁﬁﬁmmﬁaﬁmm

e wId ¥EE = 5 MLD
arafite @7 W Hle 3le Fo = 300 mg/L
Rt wEEEA 76§ #fle e e Tma = 25%
gt aqfie @% 4 |ifeE #io 3fte Ee 1 7= = 50 mg/L
YR SR AT = 14
qAiEEiE s 79 % e slie o H FHEEE = HE AW

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

Wastewater llow = 5 MLD

BOD of wastewater = 300 mg/fL

BOD removal in PST = 25%

Desired BOD of treated wastewater = 50 mg/L
Recirculation ratio = 1'4

BOD of recirculated wastewater may be neglected. 20

8. [o) TF HE F UF aniEn it F G R 0F 59 dE F um g aftsis e oA
v Hay Yan i, wm EE W -Aien wR 8 wage w)

Develop a relationship between the side of a sgquare section of one sewer and
the diameter of a circular section of another sewer when both are hydraulically
equivalent, 15

(b b 8 Yeaefin % ffe 96 @ o @ s o & i § TRl

Write about the various sources of radioactivity in the environment and its
effects on the environment. 15

fe) Tafim wenr % anfia 9 smfte ¥w-we 4 B o & oo 1 e e

What are the different types of municipal solid wastes? Explain about each
of them. 20

* ok ok
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