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Section A : Design of concrete and Masonry Structures »®%

An RCC retaining wall has been constructed as shown in figure below. Draw the
deflected shape of the retaining wall and sketch the position of main reinforcement in

stem, heel slab and toe slab.




Q1(b)
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A reinforced concrete beam of rectangular section 300 mm x 500 mm is reinforced in
teﬁsile zone by 4 bars of 16 mme¢diameter having an effective cover of 40 mm. The beam
is loaded with a factored lozfd including its self-weight as shown in the figure below.
Design the vertical shear reinforcement for the beam at critical section for shear. Take
M25 grade of concrete and Fed15 grade of steel.

A 30kN/m g
OO Y YN Y Y
!Ql 10m & 4m

Use the following data:
For M25 concrete, T, = 3.1 N/mm?

1004,
—_—st 0. ]
o 25|05 [075| 1

T.(N/mm?) | 0.36 | 049 [ 057 | 0.64

[No need for detailing}
[12 marks]

A= 50-40 = 4b0mn )
b= xc0rmm
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Q.1 (c)
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As per IS 456-2000, what information are required in specifying a particular grade of
concrete? ¢

[12 marks]

=) Grade of Concrele A cleciedled by
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Q.1(d)

A concrete beam AB of span 12 m is post—tensioned by a cable which is concentric at

supports A and B and has an eccentricity of 200 mm in the mid-third span with a
linear variation towards the supports. If the cable is tensioned at the jacking end A,
what should be the jacking stress in the wire if the stress at B is to be 1000 N/mm??
Assume the coefficient of friction between the cable duct and concrete as 0.55 and the
friction coefficient for the wave effect as 0.0015 /m. |
A | [12 marks]
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. o in figure
Design a lintel over a 2.5 m wide opening in an industrial shed wall as shown 1n .1gu
eaves level is 6m

below. The thickness of wall is 40 cm, height of opening is 2.75 m and 3
above the floor level. Use M20 mix and Fe415 stéel. Unit weight of masonry = 1.9 kN/T :
Check for shear and development length at support are not required detailing 15 270
not required. 3
[Take base angle of imaginary triangle = 60°, unit weight of RCC = 25 kN/m’]

[12 marks]
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\ Q.4 (a)| Design and detail a simply supported rectangular slab with effective dimensions of
(4 m x 4.8 m). It carries a live load of 2.5 kN/ m? and finish load of 1 kN/m? (Take
effective cover as 25 mm and 10 mm diameter bars as main reinforcement). Use the
l following table for bending moment coefficients for slab spanning in tWO directions at
‘ ‘ right angles, simply supported on four sides.
| | . ] L/, 1 [11 |12 |13 14 | 15 | 175 | 2
I o, |0.062 0.074 | 0.084 | 0.093 0.099 | 0.104 0.113 | 0.118
* 1} o, [0.062 | 0.061 | 0059 | 0055 | 0.051 | 0.046 0.057 | 0.029
| } |
| it Assume that corner lifting is not restrained. Use M20 and Fe415 steel for design of slab.
| 2 \ , [20 marks]
R - Lz am_ Iy =49
o
oly = 0-00%, oly = 0:059
-2
MW = o(i w v
wuvg
wﬁh\tph =
Prrarne
R w25 =335m/ >
NV
) Live +U3F\hv\\r'~ * U)d.QoLd
W) = TS Fr / [t
Sactores kndz S =100 ert [y
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Q4(b)

mm carrying an axial load
soil as 300 kN/m?at a
design. Use limit state

Design a plain concrete footing for a column of 400 mm x 400
of 400 kN under service loads. Assume safe bearing capacity of

depth of 1 m below the ground level. Use M20 and Fed15 for the

design.

1/2
Permissible bearing stress in concrete is given as o, =045/ (El) '
2

[Take the weight of footing and backfill soil as 15% of axial load, unit weight of concrete

and soil as 24 kN/m? and 20 kN/ m? respectively]
[20 marks]

\Q:\\\SX 400 = 4&0}4{4

Prea ol Koshreg = A0 =535

00
-
S A o
>= \\"2_4\')

OO\§%Y-3 )

= 9>

Cﬂmﬁ}j

G = 045 el &L\
P

235= 0-45X20 za
Q-4 %04
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4 ()

(iy Show that development length of a steel bar of diameter ¢ embedded in concrete

0.87
is given by L, = i :
4,

Also draw the variation of bond stress along the length of the bar.

(i) Name with sketch five types of staircases based on geometrical configurations.
Also draw a typical stair case flight and show:
(a) tread
(b) nosing .
(c) riser )
(d) waist

e oin
(e} going [10 + 10 = 20 marks]
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Section B Stren i
o otrength of Mateijals-1°
On Engineerings o g imes

Transportati ing - 2+ Surye ing

A 150 mm diameter solid stee] roq is securely encased in a 209 mm outer diameter and

150 mm inner dl;flmeter aluminium tybe to form a composite section of beam as shown
in figure. There is no slip between the comp,

developed in eac.h material when the beam is subjected to a bending moment of 85 kNm.
The modular ratio of the two materials is3ie, E = 3E,.

Aluminjum

Compostie section

[12 marks]
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Q5(b)

signal.
The design hourly flow and saturation flow are as under:

A four-legged right angled intersection is to be signalised with a fixed time two phase

Design hourly flow 500 800

Saturation flow 2500 2000 3200

phase.

. .'Q

Q= 00
9500

2200

q/\: Pax (q/t\\ﬁ’g; 0-36
%L: MO (%/%}: ’O.')_S

= 9= G4*t9r=2 06)

= =036 A

q’E = QOO _ Q-2 Qw-=

The lost time may be taken as 2 seconds per arm. Determine the optimum cycle time
and apportion the green times in the two phases. Sketch the timing diagram for each

[12 marks]

Suo
2500

JFo0

e

2000
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0.5 (c)| A, B and C are three visible stations in a hydrographic survey. The sides of the triangle
ABC are AB =1200 m, BC= 1442 m and CA = 1960 m. A station O is established outside
the triangle and its position is to be determined by resection on A, B and C, the angle o
AOB and BOC being respectively 45° 30’ and 52° 15'. Determine distances of OA and
OC, if O and B are on the opposite sides of line AC.

[12 marks]
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For the state of plane stress as shown bélow, deter
principal stresses by using Mohr’s circle.

y
100 MPa
: x

48 MPa

mine the principal planes and the

60 MPa

BT

[12 marks]
Oy = (oMb

ey = GomPe
Tz ~aQmle
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Q5(e)

Find the shortest distance between two places A and B, given that the latitudes of A and
B are 14°N and 15°06'N and their longitudes are 70°1(’

E and 76°E, respectively. Radius
of earth is 6372 km. |

L | - [12 marks]
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change, determine the stress in the cylinder.
Rod AC: Steel

Cylinder BD: Brass
E =200 GPa

E =105 GPa
a =117 x 10%/°C o =20.9 x106/°C

045m 03 m
C "y

[20 marks]
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What are the various physical tests which should be done on bitumen to judge its

suitability as a binding material for pavement construction?
[20 marks]
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Q.6 {c)| An area of 150 km x 15 km is to be surveyed using aerial photogr
the total number of photographs required to cover the whole area with the following

ammetry. Determine

details:
Size of photograph = 23 cm x 23 cm
Average scale of photograph = 1: 25000
Average elevation of terrain = 335m L
Longitudinal overlap = 65%
Side overlap = 28%
" Ground speed of aircraft = 270 km/hr
Focal length of camera = 200 mm

" Least count of intervalometer = 0.5 sec
[20 marks]
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, layout a pond as a public patk, two perpendicylars AD and BCof 40 m and
e th respectively were erected on same side of a line AB of length 240 m. If the
ﬂ‘ 1'8115’ have sides along AB and DG, the ends being formed of circular arcs to which
o lé and end perpendiculars AD and BC are tangential then, calculate
AB ‘

Ithe radii of sub-circular curves J
)

Ei'i) the perimeter of the park
i

20 marks]
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- Q7(b)

Workout and sketch the bendin

below.
e,
- 3kN/m
(i) +€ | - ; DT
10 kN ~' B : /
5 L
A , |
1 - T
T AL Sy Y
4m - ~
10 kN
Hinge , g
S VA S
& 20 kNm
f= >m :%lm%< 2m  15m

/)

g moment diagfam in the following case shown in figure

[20 marks]
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(i) A solid steel bar 50 cm long and 7 cm in di
tube having 7.5 cm inside diameter and 10

is applied to the bar and the tube
the stresses developed in the stee
E,=2.2x106kg/cm?and E,; = 0.7 % 106 kg/cm?.

(ii) Determine the specific gravity of combined aggregates in a bituminous mix having
maximum theoretical specific gravity of 2.4. The bitumen content is 8 percent by
weight of the mix and its specific gravity is 1.00. { b

[15 + 5 = 20 marks]

P— Gooooky =

P? Pt + Poyeer
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ameter is placed inside an aluminium

cm outside diameter. The aluminium
tube is 0.015 cm longer than the steel cylinder. An axial compressive load of 60,000 kg

through rigid cover plates as shown in figure. Find
1 bar and the aluminium tube. Assume

Oy .50+ 0.00015)
e ROEPT T
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