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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.

Separate answer booklet to be used for
Part-A and Part-B.

PART-A
(Marks :. 35)
GROUP-A
(Multiple Choice Type Questions)
1. Choose the corr .t alternative for any five of the

“ilowing : 1x5=5
i)  The total compressive force at the time of failure
of a concrete beam section of width 'b' without
considering the partial safety factor of the

material is
-a)  0.36f, bx,

b)  0.54f, bx,
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c) 0.66f, bx,

d) 08f,bx,
where X is the depth of neutral axis and f | is the
cube strength of concrete.

ii) A floor slab of thickness 't' is cast monolithically
transverse to a rectangular continuous beam of
span L and width B. If the distance between two
consecutive points of contraflexure is L, the
effective width of compression flange at a
continuous support is

a) B
b) L/3
c) B+12t

d) B+o6t+L/J6.

1ii) A reinforced concrete member is subjected to
combined action of compressive axial force and
bending moment. If €_ is the least compressive
strain in the member, fy, the yield stress of steel
and E, the modulus of elasticity of steel, the

maximum permissible compressive strain in the ° °

concrete member will be
a) 0.002

b)  0.002+fy/1.15E_
c) 0.0035-0.75¢

d) 0.0035.
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1v)

vi)
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Maximum strain at the level of compression
steel for a rectangular section having effective
cover to compression as d' and neutral axis depth

from compression face as X is

d
3) 00m5@—;—J

u

002| 1 E’—
b) 0. —Xu

X
o) 0.0035(1-=*

x i
0.002| 1-—
d) [ d’)‘
As per the provision of IS 456 : 2000, the

(short term) modulus of elasticity of M,, grade
concrete (in N/mm?) can be assumed to be

a) 25000
b) 28500
c) 30000
d)  36000.

Maximum strains in an extreme fibre in concrete
and in the tension reinforcement (F_ 415 grade
& E =200 kN/mm?) in a balanced section at limit
state of flexure are respectively

a) 0.0035 and 0.0038
b) 0.002 and 0.0018
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¢)  0.0035 and 0.0041
d) 0.002 and 0.0031.

vit) In the limit state design method of conerete
structures, the recommended partial material

safety factor (y, ) for stecl according (o

IS : 456 : 2000 is
a) 1.5

b) 1.15

c) 1.00

d 0.87.

viii) For avoiding the limit state of collapse, the safety
of R.C. structure is checked for appropriate
combinations of Dead load (DL), Imposed load
or Live Lode (IL), wind load (WL) and
Earthquake Load (EL). Which of the following
load combinations is NOT considered?

a) 0.9DL+1.5WL
b) 1.5DL+1.5WL
¢) LSDL+1.5WL+1.5EL
d)  1.2DL+1.2IL+1.2WL.
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Answer any three of the following: 5%
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Group-B

(Short Answer Type Questions)
3=15

A concrete beam has 350 mm breadth and 700 mm
effective depth. Design the beam it it is subjected
to a superimposed bending moment of 400kN-m.
Use bars Fe 415 grade and concrete M20 grade.
Take d'=50mm. Consider design stress in
compression reinforcement f,~333.F N/mm’?
corresponding to strain in compression steel

E,=.00298.

Differentiate between balanced, under-reinforced
and over reinforced section applying the
recommendations of IS 456 for 'Working Stress
Method of Design'.

A R. C. beam section 300x700mm is reinforced
with four 25 mm diameter bars, placed with centre
of bars 30mm from the soffit of the beam.
Calculate the maximum concrete stress and steel
stress, if the said section is subjected to a bending
moment of 130kN-m. Consider m=13. Apply
'working stress method' as per IS 456.

Calculate the bending moment coefficients of a
two-way Rcc slab of dimension 4mx5.2m whose

adjacent edges are discontinuous and remaining
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