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1. Answer any one Question from Part-A

                              2. Answer any three Questions from Part-B

- - - -

PART – A:
1.
Design simply supported beam with the following data: 

Span of the beam


6.0 m 

Beam size                  


230 X 400 mm

Concrete grade 


M 20

Grade of Steel



Fe 415 

Factored uniformly distributed load
30kN/m

Draw longitudinal section and cross section of the beam.


2. 
The floor of a hall 12m x 6m to centers of supporting  walls, consists of 3 beams spaced at 3m apart. The thickness of the slab is 130 mm. Design the intermediate beam for flexure and shear. The live load on the slab is 3.5 kN/m2. Floor finish may be taken as 0.5 kN/m2. Use M20 grade concrete and Fe 415 steel. Draw to scale longitudinal section and cross section of beam.

PART – B:

3.a) 
Why water is essential for concrete making? 



b)
Discuss the requirements for mixing water for concrete. Why sea water is not normally recommended?





4.
The cross section of singly reinforced beam is 320 mm wide and 450 mm deep to the centre of the reinforcement. The reinforcement consists of 4 bars of 16 mm dia. Determine the moment of resistance of the beam section. The permissible stresses in concrete and steel are 5 N/mm2 and 140 N/mm2 respectively.          Take m = 18. Use working stress Method.




5 a)
Explain how bending shear stresses produce tension cracks in concrete. 

b)
A reinforced concrete simply supported beam is of rectangular section               230 x 350mm with 3 nos. of 16 mm as tension steel continued to the ends. Assume f CK =25 N/mm2, f Y = 415 N/mm2. Determine the size and spacing of the nominal stirrups that have to be provided. 
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6.a)
How does bracing effect the behavior of slender columns?  Explain how bracing can be provided for columns in Multistoried buildings.
   b)
A column 350 x 350 mm has an unsupported length of 8m and equivalent length of 5m both the axes.  It is loaded with characteristic loads P = 500KN,               Mxx (top) = 40KN-m Mxx (bottom) = -25KN-m.  Assuming the column is bent in double curvature design the longitudinal steel.  Use M 30 and Fe 415.
7.
Design a two way slab for a room 5.5 m × 4.0 m clear in size subjected to a superimposed load of 5 kN/m2 using M20 concrete and Fe 415 steel. Assume edges simply supported and corners held down.
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1. Answer any one Question from Part-A
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PART – A:

1.
A rectangular beam 6 m in length has a factored uniformly distributed load of 40kN/m at a section near the support. Assuming f CK = 25 N/mm2 and f Y = 415 N/mm2 design the beam for flexure and shear. Draw longitudinal section and cross section of the beam. 




2.
Design a footing for rectangular column 300mm X 450mm carrying an axial service load of 1000kN.  The net safe bearing capacity of the soil is 120kN/m2.  Use M20 grade concrete and Fe 415 grade steel.  Use limit state Method.


Draw to scale:

a) Plan of the footing showing reinforcement details.

b) Sectional elevation of the column and footing showing the reinforcement details.

PART – B:

3.
How does the strength of concrete vary with age? What is modulus of rupture? How can the tensile strength of concrete be determined?

4.
A R.C. beam has a section 400 mm wide and 600 mm deep. Find the necessary reinforcement to carry a load of 10 kN/m. in addition to its own weight, over an effective span of 6 m.  The beam has an effective cover of 50 mm to the centre of reinforcement.  The permissible stresses in concrete and steel may be taken as       5 N/mm2 and 140 N/mm2 respectively. Take m = 18. Use working stress Method.









5. a)
Calculate the stresses produced in a rectangular beam 350 X 800 mm due to torsion of 30 kNm. What is the nature of these stresses and what type of reinforcements should be provided to resist these stresses?

    b)
Sketch the pattern of cracking in a beam under torsional moment.


6. a)
What is the primary advantage of a spiral column over a tied column?

    b)
What is the function of ties?

    c)
What do points on an interaction curve represent.

    d)
What is the difference between a braced column and unbraced column?
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7.
A simply supported rectangular slab of size 6 m x 4 m is to carry a live load of     2 kN/m2 under working conditions. Adopting M20 concrete and Fe 415 steel and a load factor of 1.5 for dead and live loads, design the slab.
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1. Answer any one Question from Part-A
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PART – A:

1. 
A reinforced concrete simply supported beam is 300 X 500 mm in section. It has an effective span of 6 m and cover to centre of the main steel is 50mm. Design the beam if the total uniformly distributed characteristic load is 50 kN/m. Also design the flexure and shear reinforcement using M 25 mix and Fe 415 steel. Draw longitudinal section and cross section of the beam

2.
Design a continuous floor slab for an office building 12m long and 4m wide supported on floor beams spaced at 3m c/c. The live load on slab is 2.5 kN/m2. Concrete of grade M – 20 and HYSD bars.  Draw to scale the reinforcement details.

PART – B:

3.
Explain with reference to the ease of flow, how the size of aggregate, grading of aggregate, proportions of fine to coarse aggregate, and shape of  aggregate are chosen in high strength concretes and low strength concretes.
4.
Determine the maximum superimposed distributed load which the beam section 220 mm x 440 mm (effective cover = 40 mm) reinforced with 4 Nos. 20 mm dia. plain mild steel bars, can carry, if the effective span is 5 m. Concrete used M20.


5. a)
Show how the expression for average shear on the section can be taken as a measure of diagonal tension in the design of shear in beams.

b)
Determine the maximum shear force for which no shear reinforcement need be provided for a simply supported beam of rectangular section 230 x 300 mm with  3 nos. of 16 mm as tension reinforcement. 
Take f CK = 20 N/mm2 and f Y = 415 N/mm2. 

6.
Design an axially loaded tied column 400mm x 400mm pinned at both ends with an unsupported length of 3m for carrying a factored load   of 2300kN. use M20 and Fe 415 steel.

7.
Design a one way slab, with clear span of 6 m simply supported on 230 mm thick brick walls and subjected to a live load of 3.0 kN/m2 and surface finish load of   1.0 kN/m2. Use M20 concrete and Fe 415 steel.
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PART – A:

1.
Design a rectangular beam simply supported  over a clear span of 4m if the superimposed load is 75 KN/m and support width is 500mm each. Use M20 concrete and Fe 415 steel. Draw longitudinal section and cross section of beam.

2.
Design a simply supported slab to rest on masonry walls for a live load of 4kN/m2 if the clear span is 2.8m. Use M – 15 grade of concrete and HYSD Bars reinforcement. Sketch the reinforcement details.  Draw to scale the bottom and top plan with reinforcement details. 

PART – B:

3. a)
Explain bulking of sand and its practical significance.

    b)
Describe the procedure for Bulking of sand.

4.
A doubly reinforced rectangular beam is 300 mm wide and 450 mm deep and is subjected to a bending moment of 50 kN-m. If the limiting stresses in concrete and steel are 5 N/mm2 and 230 N/mm2, determine the steel areas. Assume that steel is on both faces, with its centre 40 mm from either face. Take m = 18.
5.
Design a beam 400 X 600 mm subjected to a bending moment of 150 kNm, twisting moment of 20 kNm and a shear force of 100 kN at collapse. Use   M 20 mix and 415 grade steel. Draw longitudinal section and cross section of the beam.


6. a)
Discuss various assumption used in the limits state method of design of compression members.

    b)
Describe column action under compressive load.  Differentiate the performance of long column and short column.

7.
A long slab of effective size 3 m × 8 m is simply supported along 3 m edges and has continuity at 8 m long supports by beams. The slab is subjected to a live load of 4.0 
kN/m2. Design the RCC slab using M20 concrete and mild steel bars.
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