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CE 507: Design of RCC Structure Time: 3 hours Max. Marks: 1 ()O

Insrrucrions to students:
'I. Do not wrile anything other than your roll number on question paper.
:z J\ssume suitable data wherever required and mention it clearly.
~. Writinr, appropriale unils, nomenclature, and drawing neat sketches/schematics/ flow chart wherever, rl'tjlllll'd

are an integral part of the answer.
4. .IS 456: 2000 Plain and Reinforced Concrete - Code of Practice is allowed in the exam,

Q.l A . Objective type multiple choice questions (10 questions @ 1 mark) 1()
I. Select the incorrect statement

A) R.C.C has better fire resistance than steel
B) KC.C. structure is economical than steel structure
C) Strength of concrete decreases as age increases
D) KC.C can be used for under water and marine structures

ii.. As per IS. 456-2000, Minimum grade of concrete for KC.C. should be
A) M10 B) MIS C) M20 D) M25

III. Specific weight of Reinforced cement concrete is
A) 25 N/mm3 B) 25 kN/mm3 C) 25 N/m3 D) 25 kN/m:\

IV. As per IS: 456-2000, the maximum size of aggregate is
A) 1/4 of maximum thickness of member
B) 1/4 of minimum thickness of member
C) 1/5 of maximum thickness of member
D) 1/5 of minimum thickness of member

v. Side face reinforcement is provided when the depth of beam exceeds
A) 250 mrn B) 450 mm C) 550 mm D) 750 mrn

VI. . If depth of actual neutral axis is greater than depth of critical neutral axis, then
A) Concrete attains its permissible stress earlier
B) Steel attains its permissible stress earlier
C) Both concrete and steel reaches its permissible stresses simultaneously
D) None of the above

VII. . Mat is a shallow foundation supporting
A) number of columns in one row B) only one column
C) number of columns in more than one row D) piles

VIII. The anchorage value of the hook for a mild steel bar is generally considered as
A) 8 cD 13) 16 cD C) 32 cD D) 48 cf)

IX. : Limit state of collapse deals with
A) strength and stability of the structure B) durability

. C) conditions such as deflection, cracking D) all the above
I

x. i The ultimate average anchorage bond stress for plain bars in tension for the M20
, grade of concrete is

A) 1.60N/mm2 B)1.92N/mm2 C)2.24N/mm2 D)2.40N/mm2



CUMULATIVE PROBABILITIES FOR THE STAi'iDAR0 l':ORMAL DISTRlBUTIO:,\

Q2 Short answer type ucs ions (4 questions @ 2.5 marks) 10
I. A column is rcinf rced v ith 4 bars of 20 DEg;hf!itrt.~EtJ6l.fmine the ultimate load

carrying capacit of the co umn, using M~~lh«clJeaCDhOOIh€rete, Fe415 grade of
steeldfnlJrw~ize f the colun n is 450mm x~r19.lff.leftofthe

. . z~varue.Forexample,for
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Q.(JI3 Design a singly reinforced concrete beam to suit the following data: 10

Clear sfJ~1n = 3m, wid th of supports = 200 mm, working live load = 6 kN/ m,
fv!2U Grade of concrete and Fe415 Grade of steel. Also design this beam for shear
and check for ductility and deflection.
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Q7 Design a cantilever beam for flexure and shear to suit the following data- 10
Clear span = 2.5m, working live load = 20kN/ m, cantilever beam is monolithic
with R.C column 300 mm wide and 450 mm deep, Fe415 grade of steel and M20
grade of concrete. Also design the anchorage length at the support.
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j.8 Design a two way slab for a room of size 4mx5m with discontinuous and simply 10
supported edges on all the sides with corners prevented from lifting to support a
live load of 4kN / rn' adopt M20 grade of concrete and Fe415 grade of steel.

Q.9 . Design the reinforcement to be provided in the short column of Figure is IS
subjected to Pu = :WOOkN, Mux = 130 kNIT' (about the major principal axis) and

. MUI = -120kNm (about the minor principal axis) The unsupported length 01 the
column is 3.2 rn, width b = 400 mm and depth 0 = 500 mrn. Use M 25 and Fe
415 for the design.
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250 2 -17 ..4 217.4 217.4 217A 0.0010369--------- f---------- f----
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Strain Stress fsc Strain Stress ;
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---[--0.00144
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_.-1- 0.00276 351.8 0.00312 423.9
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