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Time Allowed : Three Hours| | Maximum Marks : 300

INSTRUCTIONS

: - Each question is printed both in Hindi and in
English.
Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.
Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.
The number of marks carried by each
question is indicated at the end of the

question.
Notations/terms used have their usual
3 meanings, unless otherwise indicated.

If any data is considered insufficient, assume
suitable value and indicate the same clearly.
Provide diagrams in - the answer-book
wherever necessary.
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Section ‘A’

1. Answer any five out of the following : 5x12=60

(@ @)

(i1)

What 1s ‘pointing’ ? Mention any four
methods of pointing. 6

Explain in detail the need and procedure
for conducting water absorption test for

‘coarse aggregate to be used in cement

concrete. , 6

(b) Write short notes on any three of the following
construction equipment :

(1)

(i1)

(iii)

(iv)

© (@

(i)

@ O

(1)
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Clamshell
Hoe
Tower Crane

Trenching machine 12

Briefly discuss the Fulkerson rule of

numbering events in a Network. 6
What is the difference between CPM and
PERT in network analysis ? 6

Draw a neat labelled sketch with dimen-
sions showing the cross-section of a
Broad gauge track for double line with
electric-traction. 6

What is the intended purpose of rail ?
List any ten requirements to serve the
intended purpose of a rail. 6
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T ‘w .
1. frafafea A @ FEi o arsac sy :  5x12=60
(F) (i) a9 F|1 & A4 FE off IR TT FA &
faferay =t sa | 6
(i) ©He SfHz a E & 9 § AHare Jie
firema oz 8 SAETer STer SAFRTSor qXeEror
£ sEvaEar a 9fear afFaR TwaA |
. -
(@) e Fafor suee & & Rl a9 Roaoit
ford .
(i) FAAAT
(ii) ‘Eﬁ/(iﬂﬁq”f(@)
(1i1) ZMET &
(iv) @t Asie | 12

() () ST A HEARN & Gegied & FAhLEd
o gz g8 7 fae= 1| 6

(i) CPM 3R PERT SiTef faneiwoi # sie< #an
®? 6

(7) () forera gandor & & Q) @Al a6t BG 92
¥ ufsde &1 famei & g g amifea

@r=y 9+ | 6

(i) T T AT B FAT & 7 A o TS IV

FT AT aret feal a9 ATagharsl hr

g4 &9 | 6
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(¢) (i) Explain any six salient features of
!. Nagpur Road Plan. : 6

(ii) List the eight factdts which control the
conventional methods of preliminary

survey. Explain any two in detail. 6
(f) (i) List the ten precautions to be taken in - y

Theodolite observations. 5

(i1) With a neat labelled diagram, classify the
satellites depending upon the inclination
of the orbital plane with the earth’s
equatorial plane. 7

2. (a) (i) What are the functions and limitations of
Break even analysis ? _ 10

(i) Discuss any five basic parts of paint used
in building construction. 10 |

(b) (1) What are the five different types of
plasters and indicate the purpose(s) of
plastering for Civil Engineering struc-
tures ? 10

(i) List the factors which affect the selection
and use of crane in construction activity.

10
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(¥) @

(i1)

(=) @

(i1)

2. (%) @)

(i1)

(@) @

(i1)
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AR #SF WE A FwE A T IHE
fasroaTe eoszar & awEE | 6

arfie adwwr i sfema @Ffiar #r
frafEa Faae 9 st f gt a9
I & FE I gfawmr g | 6

PaReee g & &t srEer ew
Tt Y e S 5

U 9T ATHI{he RS &, FHe(ra oo I
gzt & frefig awas & smafa & go
SUABT T FATHTT L | 7

s -ax faverwor & gerdf 3k gfcdimm ar
g7 10

s fAafor & &nd sare 92 & +r gfg
e AT 9T faa=e &l 10
AT - T 9T Wifd F e |1 § 3k

fafaer s=ifAad d==mET a1 =@ &9
&1 I FaH | 10

fFrfor ferarerae § &9 & awor 3 I9ghT @y
mnﬁaaﬂﬁmﬁazaﬁaﬁrﬁavrﬁl 10
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(i1)
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The speed of overtaking and overtaken
vehicles are 80 km/h and 40 km/h
respectively on a two way traffic road.

If the acceleration of overtaking vehicle
is 1 m/s?

I. calculate safe overtaking sight
distance.

II. mention the minimum length of
overtaking zone and

III. draw a neat labelled sketch of the
overtaking zone and show the
positions of the sign posts.

* (Overtaking zone ahead)
* (End of overtaking zone ahead)

Assume reaction time of driver as 2 sec.
_ 10°

A vertical summit curve is to be designed
when two grades +g5 and —=& meet on a
highway. The stopping sight distance and
overtaking sight distance required are
200 m and 650 m respectively. But due to
site conditions the ‘length of vertical
curve has to be restricted to a maximum
value of 500 m if possible. Calculate the
length of summit curve needed to fulfil
the requirements of

I. Stopping sight distance

IL. Overtaking sight distance or

at least intermediate sight distance
and discuss the results. 10
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/

() () = & e aamw g w® oW e
AT T fUes sHEe aeAr f 9
ST 80 km/h 3K 40 km/h ¥ | afg s
Frerema IR FT T 1 m/s2 @ ar

I geet gfasor i sma &K |
. gfqwmor &5 it Jgaaw &=rs &
Ioord TR |
1. 9fdsaor &= &1 a6 3ifea ar o
©oEE AR sEw fAw €2 F e
fEam | :
o (gfasmor &= 3m)
o (ufdmor &= &7 safaw 3my)
e &1 IfafFaT 99 =2 sec A& | 10
(i) FETATT 9 FEl +g5 AR — 5 F a1 foea
£ et s Fwhx e aw &1 e
AT @ | ot axfedt st afcsror sxfgd
FHIM: 200 m X 650 m B | afFT @«
safeafy & s FwAfaR g fir T =T,
gfg gvra & aT, &1 sfesras 919 500 m |
sfere &l <@ ST gear | SrEar & e

q FeATaR aF &l JFars AT W
L. facmT s
1. gfaswor aefedt
ar FH 8§ FH AeEadr gugd WK

gfcormay o 3= &3 | 10
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3. (a) A construction machine costs Rs. 50,000/- and
has an expected life of 5 years and salvage
value of Rs.7000/-. It is expected to work
2000 hours in a year. Find out the yearly

depreciation for the machine using sinking

fund method. Assume that the deposits draw
interest @ 12% per annum. 20

(b) (@)

(i1)

(111)
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Determine the elevation of the top of a

chimney from the observations given
below :

Station Reading Angle of
on BM elevation
A 2-870 - 28°42°
B 3-750 18°067

The top of chimney and the stations
A and B are in the same vertical plane.
AB is 100 m. If the RL of the BM is
100-000, determine the elevation of the
top of the chimney. 5

Write the procedure of construction
of simple curve when both the points
of commencement and tangency are
inaccessible. 10

With a neatlabelled sketch define
I. Angle of deflection
II. Point of commencement.
III. Long chord
IV. Tangent distance 5
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3. (F) uw fwfor weftm &t @ & 50,000/ 2 &R
ITFT TATRE SAadFTe 5 g1 ¢ agr ArfEg
T AT =%, 7000/- | TN @ R ag A H
2000 =92 & wait | Fag i dfa ar o=

FF A AT F GeagE T L | T8 /I o f
STHIRTRIT 9% 12% T 2T & arftes st faear 2 |
20
() @) Fﬁ%ﬁﬁﬁmﬁﬁﬁ%ﬁma‘i’r—qﬁ
AT T2 ;

I qreaTH IeATH T

BM G o7

A 2-870 28°42°

B 3-750 18°06’

(ii)

(1)
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et @1 i 7 &3\ A 3R B U @
FEATYL 92f T & | AB, 100m 2| afg
BM &T RL 100-000 2 aT s+t & firax it
FEE AAF] 5
Ueh |TYROT a5h &l =T Y gfehar & ar
# fod o & 29 gy 7 wfvar fag
Spiee i 10
At sfea et g afoafas &1

1. &8 =1 o

II. 99 1 farg

. =T SET

IV. &oeit g1 5
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(¢) (1) What would be the permissible speed on
the curve, on a 8° broad gauge track ?
The average speed of different trains is
60 km/h and the allowable cant defi-
ciency is half that of maximum cant
deficiency. Comment on the speed limit.
Assume suitable data as per Railway
Board if required. 10

(i) Write step by step procedure of
measuring mid-ordinates or versines for
starting lining the curves. 10

4. (a) (i) A cement concrete (cc) pavement slab of
thickness 200 mm is constructed over a
granular sub-base having modulus of
reaction 15 kg/cm?. The maximum
temperature difference between the top
and bottom of the slab during summer

. days and night is found to be 18°C. The
spacing between the transverse contrac-
tion joint is 4-5m and that between
longitudinal joints is 35 m. The design
wheel load is 5100 kg, radius of contact
area is 15 cm, E-value of cc is 3 x 10°
kg/cm?, Poissons ratio is 0-15, and the
coefficient of thermal expansion of cc
is 10x107C per °C and friction coefficient
is 1-5. Using the edge and corner load
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(W) (i) BG 9= 9T & §° & g% UK AqAG AT T
BRI ? ST 3enT 3o Tfeay & ftaa =T
60 km/h & 3T ¥¥3a STRIAT™ =LA
rfereranT aTedTedT ~gAaT 6 ATET B | AT
o X foqeft €ifsg | afs s & a
IIgTh GA LT SIS F gafER A A | 10

(i) T T AT gE FA F oy wem Al
=T T YRSATAT &Y A9 St i gferar
ford | 10

4. (F) () o= "W fhe Fzw @ f AEE
200.mm & A gEaT i o e
A AR, fwaewr ufafsar  w#marEw
15 kg/cm? &, 9 far T @ | €9 F IR
s g saa miFRAaT@s
stfereras a9 @< 18°C 9T T # |
IS FFA SIST & StF FAT 4-5m B
A e wirSl & s 3-5m ® | fewmeA
e WK = 5100 kg, @9 ket <t B4t
=15cm, cc HTE = 3 x 10° kg/cm?, 91a@+
ST = 0-15, AT TR 01 = 10100
gfer °C &< =refor aorish = 1-5 8 | IRC =T
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stress charts given by the IRC and the
chart for the warping stress coefficient
find the worst combination of stresses at
the edges.

-0 F P

kg,a=15cm

7
I JL"‘
LB

P
4 \\"\ E X Oskg/cmz,p=0.15q
40 AN\ [ | | L2
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Slab thickness, h em

Edge Load Stress Chart (IRC)
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& @ R g #1199 gfgee & =91 o9
e gfdee ors & = (5 & A=
far &) =1 ganr &, R W) & giaaa

% FTTer L HATS 1 g2 |
5 FiEE a1 1
= & P=5100kg a=15cm ;
Q\ E=3x10"kg/cm’, n=0.15
40 g | CUEL SR
K=30kg/cm
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- 8
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Slab thickness, h cm

Edge Load Stress Chart (IRC)
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TR o |
%NP=SIODkg.Iaﬂlﬁlcml l

45 . ~
\\ E=3\105Rg/cm”,|.l=0.15
NEANNY L F 1) '

40 < N v
K=30kg /cm

35 N 10

\\\ N — s
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'3

Corner load stress, Sc kg / cm?
a
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Corner Load Stress Chart (IRC)
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Warping Stress Coefficient '
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| F L )

50 \w
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(1) The consolidated data collected from
speed and delay studies by floating car
method on a stretch of urban road of
length 4 km, running North-South are
given below.  Determine the average ‘
values of volume, journey speed and

running speed of traffic stream along
either direction.

Irip| Direc-| Journey| Total No. of No. of | No. of
No.| tion time stopped |vehicles | vehicles | vehicles
delay over- over- from
taking taken | opposite
direction
min, sec| min, sec \
1 | N=S| 6, 30 1, 40 4 6 270
2| S=-N| 7,20 1, 50 5 3 180
3| N=-S| 6,50 1, 20 4 3 280
4 } S-N| 7,50 2, 10 3 x 200
S| N=-S| 6,10 1, 20 2 5 240
6| S-N| 8 10 2, 20 6 2 180
7| N=-S| 6, 30 1, 40 4 4 300
8 | S-N| 7,40 1, 50 1 2 160
10
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