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R.C.C. Structure

Full Marks : 80

Pass Marks : 26

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4 marks.

Answer all Five questions from Group C, each question 

carries 8 marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.

P.T.O

Use of IS-456-2000 is allowed
Assume missing data suitably
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Describe different losses in pre-stressing concrete.

***
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1. Choose the most suitable answer from the following

options :1 x 20 = 20

(i)

(i)

(ii)

GROUP - A

The cube strength of the concrete used for the 

prestressed member should not be less than :
2 (a) 10 N /mm
2 (b) 25 N / mm
2 (c) 50 N / mm

2 (d) 35 N/ mm

The diameter of longitudinal bars of a column 

should never be less than :

(a) 6 mm

(b) 12 mm

(c) 8 mm

(d) 10 mm
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Design a simply supported R.C.C. slab for an office

 having size of 4m ´ 10m with 200 mm wall all 
2around, L.L = 4 KN/m . Use M20 & Fe415.

4m  10m  

500 mm over all deep is reinforced with 3 nos 

16 mm f bars at an effective cover of 40 mm. If 

2 2scbc = 5N/mm  & sst = 230 N/mm , modular 

ratio = 19. Calculate the moment of resistance of 

the section  using working stress method.

mm

11.

8

(iii)

(iv)

(iii)

(ii)

mix generally used in :

(a) M15

(b) M20

(c) M25

(d) M10

for:

(a) Fineness

(b) Free lime

(c) Consistency

(d) Soundness
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A doubly reinforced cement concrete beam, 250mm 

wide and 500 mm effective depth carries a load of 

40 KN/m over an effective span of 6m . 

Determine the tensile and compressive 

reinforcement for beam. Take M20 & Fe415 grade 

of steel.

250 mm 

500 mm 6m 

40 KN/m  

which is transmitting a load of 150 KN/m. The 
2 safe bearing capacity of the soils is 100 KN/m. 

Use M20 & Fe415.

mm

OR
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(iv)

(v)

(v)

(vi)

proportional to:

(a) Cement water ratio

(b) Sand cement ratio

(c) Both 'a' and 'b'

(d) None of these

in beam shall not exceed :

(a) 0.04bD

(b) 0.02bD

(c) 0.08bD

(d) 0.10bD
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400 mm ´600mm subjected to an axial working 

load of 2000KN.  The column has an effective 

length of 3m. Use M20 and Fe415.

400 mm 600mm 

9.

8

5

(vii)

(vii)

(viii)

(vi)

In a T-beam, the breadth of the rib is equal 

to be:

(a) Total thickness of the slab including cover

(b) Width of portion of beam in the 

       compression zone

(c) Width of portion of beam in tension zone

(d) None of the above

of:

(a) Vertical bars

(b) Inclined bars

(c) Combination of vertical and inclined bars

(d) Any one of the above
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a breadth of 30 cm. It contains 5-20 mmf mild steel

bars out of which 2-20mmf bars are curtailed at a 

section where shear force at service load is 100KN. 

Design the shear reinforcement beam of the concrete 

in M20.

OR

P.T.O
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(viii)

(ix)

(ix)

solid slab should not exceed ................ times 
the effective depth of slab.
(a) 3d
(b) 2d
(c) 5d
(d) 6d

 the surface between the steel and concrete 
are called :
(a) Compression stress
(b) Tensile stress
(c) Bond stress
(d) None of the above

(x)
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Centre to centre distance of beam = 3.0 m

Effective span of beam = 6m

Depth of beam = 600 mm

Thickness of slab = 120 mm

Thickness of web = 300 mm

Reinforcement in beam = 5nos 20 mmf 

Effective cover = 50 mm

What safe load inclusive of its own wt. an 

intermediate beam can carry ? Use M20 & Fe 415
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8.

8

7

The tensile strength of steel used for 
reinforcement work is:

2
(a) 10 -20 kg/mm

2
(b) 40- 50 kg/mm

2
(c) 100 -  120 kg/mm

2
(d) 400 - 500 kg/mm

The lateral ties in a reinforced concrete 
rectangular column under axial compression 
are used to.
(a) Avoid the buckling of the longitudinal 
      steel under compression.
(b) Provide adequate shear capacity
(c) Provide adequate confinement to concrete
(d) Reduce the axial deformation to concrete

(xi)

(xi)

(xii)

(x)
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7.

                 GROUP  - C

8 x 5 = 40
Answer all Five Questions.

Prove that :

Where p = t
ast ´100

bd
-

M = 0.87 fy u[[ ]]
pt

100 
-
100 
-1 - 1.005

fy
fck
-

pt
100
-) (

2
bd

OR

M = 0.87 fy u[[ ]] 100 
-
pt

100 
-1 - 1.005

fy
fck
-

pt
100
-) (

2
bd

ast ´100

bd
-

An R.C.C. beam 250 mm wide & 635 mm deep has 

3 bars of 20 mmf as tension reinforcement, the 

centre of bars being 30 mm from bottom of the 

beam. Determine the U.D.L. (Exclusive of its

own wt.) the beam can carry over an effective

 span of 6 m supported as simply. Use M20 & 

Fe415 grade of steel.

P.T.O

8 15602

In R.C.C. steel is used because it can provide 

good:

(a) Tensile strength

(b) Compressive strength

(c) Shear strength

(d) Bond strength

(xiii)

(xii)

(xiii)
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If E  and E  are modulus of elasticity of c s

concrete and steel respectively, then the 

modular ratio can be calculated by :

(a) E /Es c

(b) E /Ec s

(c) 

(d) 4E /Ec s

 

The section in which concrete is not fully 

stressed to its permissible value and when 

stress in steel reaches its maximum value is 

called:

(a) Under reinforced section

(b) Over reinforced section

(c) Critical section

(d) Balanced section

(xiv)

(xiv)

15602

(xv)
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E  + Ec s

E  - Es c
-

E  + Ec s

E  - Ecs
-
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6.

4
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Explain the effect of temperature and creep on 

R.C.C. structure.

stress design method.
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hooks in terms of equivalent rod diameter 

will be :

(a)  12f

(b) 16f

(c) 10f

(d) 8f

(xvi)

(xvi)

(xv)

OT600715
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5.

4

4
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In how many ways shear reinforcement is provided 

in a beam ?

What are the assumptions made in limit state 

method of design ?

T-beam and L-beam ? Explain with diagram.
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the strain distribution is assumed to be :
 (a) Linear
(b) Non Linear
(c) Parabolic
(d) Parabolic and rectangular

permissible in case of simply supported 
R.C.C. beam is:
(a) 5
(b) 10
(c) 20
(d) 40

15602

(xvii)

(xvii)

(xviii)

(xviii)

P.T.O
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3.
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A member with rectangular cross-section is pre-

stressed with eccentric straight tendon carrying a 

force of 600 KN. Find the normal stress developed 

at the top and bottom fibre due to pre-stressed force 

(Fig given below) ?

Explain the methods of pre-stressing .

150 mm

150 mm

200 mm

50mm

600KN

600KN

150 mm

150 mm

200 mm

50mm

600KN

600KN
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(xix)

(xix)

(xx)

(xx)

muylim  of a single reinforced balanced 
R.C.C. rectangular beam section is:

2
(a) 0.115 fck bd

2
(b) 0.138 fck bd

2
(c) 0.185 fck bd

2
(d) 0.225 fck bd

is provided to resist:
(a) Diagonal tension
(b) Flexure shear
(c) Shear in concrete
(d) Punching shear

OT600713
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Answer all Five Questions.
4x5=20

OT6007

What are the function of shear reinforcement in 

R.C.C. structure ?

A reinforced cement concrete beam of 6 m span is 

uniformely loaded and is reinforced with 5-20 mmf 

on tension side of an effective depth of 400 mm.

 Find the distance from the centre of the beam where 

one of the bars can be curtailed. Use M20 & Fe415 

bars.
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