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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.
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AAreinforCed concrete beam of rectangular section 300 mm x 500 mm is reinforced in
tensile zone by 4 bars of 16 mmediameter having an effective cover of 40 mzn The beam
is loaded with a factored load including its self-weight as shown in the fi ;e below.
Design the vertical shear reinforcement for the beam at critical section fogrushear Tai<e
M25 grade of concrete and Fe415 grade of steel. '

Armwﬁgkmw
o 10m & m

Use the following data:
For M25 concrete, 7., = 31N /mm?

1004,
. 02505 [075| 1

7(N/mm?) { 0.36 | 0.49 | 057 | 0.64

[No need for detailing}
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Q.1 (c)




Q.1 (c)
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As per IS 456-2000, what information
ar ired i ce
concrete? € required in specifying a particular grade of
L]

[12 marks]
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Q.1(d)

tensioned by a cable which is concentric at
the mid-third span with a
d at the jacking end A,

A concrete beam AB of span 12 m is post-
supports A and B and has an eccentricity of 200 mm in

linear variation towards the supports. If the cable is tensione
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.
' [12 marks]
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figure
Design a lintel over a 2.5 m wide opening in an industrial shed wall as shown in fight

below. The thickness of wall is 40 cm, height of opening is 2.75 m and €aves level is 6 m
above the floor level. Use M20 mix and Fe415 stéel. Unit weight of masonry = ' 1.9 kI.\VT
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’]
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Lintel over door opening
[12 marks]
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'Q4()

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
following table for bending moment coefficients for slab spanning in tWO directions at
right angles, simply supported on four sides.

1.75 2

L/L | 1 11112 | 13 | 14 | 15
o | 0.062 | 0.074 | 0.084 | 0.093 | 0.099 0.104 | 0.113 | 0.118

o, 0.062 | 0.061 | 0.059 | 0.055 0.051 | 0.046 0.037 | 0.029

Assume that corner lifting is not restrained. Use M20 and Fe415 steel for design of slab.
[20 marks]
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Q.4(b)

mm carrying an axial load
300 kN/ m2ata
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 soil as
depth of 1 m below the ground level. Use M?20 and Fe415 for the desigh:

design.
1/2
Permissible bearing stress in concrete is given as o, =045/ (XL) '
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]
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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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