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Max. Marks: 80

Answer ONE question from part A, which carries 32 marks

Answer any THREE questions from part B, each of which carry 16 marks

---

PART –A
1.
Design a footing for rectangular column 300 mm 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 fe415 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.

2.
Design simply supported beam section with the following data: 

Span of the beam


6.0 m 

Beam size                  


230 X 400 mm

Concrete grade 


M 20

Grade of Steel



415 N/mm2 

Factored Uniformly distributed load
30 kN/ m

Draw longitudinal section and cross section of the beam.

PART-B
3.
The cross section of a simply supported reinforced beam is 200 mm wide and    300 mm deep to the centre of the reinforcement which consists of 3 bars of 16mm dia. determine from the first principles the depth of N.A. and the maximum stress in concrete when steel is stressed to 120 N/mm2. Take m = 19.  Use working stress theory.

4.
Find the moment of resistance of a R.C.rectangular section 225 mm x 450 mm, reinforced with 4 bars of 20 mm dia. at the bottom and 3 bars of 16 mm dia. at the top. Take effective covers at top and bottom = 40 mm and use M20 Concrete and Fe415 steel.

5.
Determine the shear stress in a 250 X 500 mm rectangular section if the shear force is 20 kN and torsional moment is 10 kN.m at service loads. Asume M 20 mix and 0.75% tension reinforcement at an effective cover of 50 mm.

6.
Explain a) pressure distribution beneath footings.



 b) Bearing capacity of soil and its significance.
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7.
Design a one way slab of 4 m span continuous over beam supports of width      230 mm to carry a live load of 2 kN/m2. Use suitable floor finish. Adopt M20 concrete and Fe 415 steel.
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PART –A
1.
A reinforced concrete column has to carry a service load of 1500kN.  Using limit state method, design a short column.  Also design a square footing of uniform thickness for the column.  The safe bearing capacity of the soil is 200 kN/m2.  Use M20 concrete and Fe415 steel.

Draw to Scale:

a) Plan of the footing showing the reinforcement details.

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

2.
A rectangular beam is 6 m in length has a factored uniformly distribution load of 40 kN/m at a section near the support.  Assuming f CK = 25 N/mm2 and                 f Y = 415 N/mm2. Design the beam in flexure and shear for the section and draw longitudinal section and cross section of the beam. 

PART-B
3. a)
Is the limit state method  a better method of design for concrete structures than the working stress design?  Give reasons for your answer.

b)
Enumerate the five limit states commonly used in limit state design and state briefly how they are provided for in design.


4.
Derive an expression for moment of resistance of a rectangular section reinforced both in compression and tension by elastic theory, using M20 concrete and Fe415 steel.


5.
Design a rectangular beam section 300 X 550 mm subjected to an ultimate twisting moment of 25 kN.m, combined with an ultimate bending moment of      60 kN.m and an ultimate shear force of 50 kN. Assume M 20 concrete and Fe 415 steel. Draw longitudinal section and cross section of the designed beam.
6. a)
Explain with neat diagrams classification and types of footings.

    b)
What are the necessary conditions to select a particular type of footing?

7.
A foot bridge slab has a span of 6 m and has to support a UDL of 3 kN/m2. If the width of the slab is 2 m, design the mid span section adopting M20 concrete and Fe 250 steel.
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PART –A
1.
A short column carries a service load of 1200kN.  Taking M20 concrete and Fe415 steel.  Design a circular column with helical reinforcement using limit state method.  Design a suitable footing for the column.


2.
Design the reinforcement required for a rectangular beam section with the following data:

Size of the beam 


300 X 550 mm 

Concrete grade 


M 20

Characteristic strength of steel 
415 N/mm2
Factored shear force


90 kN

Factored torsional moment 

50 kN.m

Factored bending moment

110 kN.m

Assuming 25 mm dia bars with 25 mm cover 

Draw longitudinal section and cross section of the beam.

PART-B

3. a)
What is meant by characteristic strength of materials as used in IS 456 (2000)?

b)
What is normal distribution in statistics and what is the relationship between mean value and characteristic value in such a distribution assuming        5 percent confidence limit?



4.
A doubly reinforced concrete beam is 250 mm wide and 500 mm deep from the compression edge to the centre of tensile steel. The area of compression and tensile steels are both 1300 mm2 each. The centre of compression steel is 50 mm from the compression edge. If the beam is subjected to a total bending moment of 70 kN-m, determine the stresses in concrete, and tension &compression steels. Use M20 and Fe 415.

5.
A rectangular beam is 300 X 500 mm effective depth is reinforced with 0.5% tension steel at a given section. It is subjected to a shear force of 30 kN and torsion of 10 kN.m.  Check whether the beam needs torsional reinforcement. Take M 20 concrete and Fe 415 steel.

6. 
Describe the performance of columns subjected to uniaxial and biaxial bending.
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7.
Design a rectangular slab 5 m × 6 m simply supported on 3 edges and one shorter edge fixed, to carry an all inclusive load of 10 kN/m2. Use M20 concrete and Fe 415 steel and adopt IS code method.
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PART –A
1.
Design a short reinforced concrete column of circular section with helical reinforcement to carry an axial load of 1000kN.  Design also an independent footing for the column.  The safe bearing pressure is 160 kN/m2.  Use M20 grade and fe415.

Draw to a convenient scale the section of the column with the footing.   The section may be taken along a diameter of the column.  The reinforcement may be shown in the footing and in the column for a height of 1m.

2.
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, design the flexure and shear reinforcements using M 25 mix and Fe415 steel. Draw longitudinal section and cross section of the beam.

PART-B
3. a) 
List & explain briefly the factors influencing the workability of concrete.


b) 
Discuss the salient properties of various grades of concrete as per IS 456-200. What are the correspondence nominal mixes? 


4.
A beam 250mm x 500 mm in section is reinforced with 3 bars of 16 mm diameter at top and 5 bars of 20 mm diameter at the bottom, each at an effective cover of 40 mm. Determine the moment of resistance of the beam section. Take the permissible stress in steel and concrete as 126 N/mm2 and 5.2 N/mm2 respectively and m = 18.


5.
The car porch of a building is shown in fig, the beam and the slab being cast monolithic. The live load on the beam due to U.D.L. on the slab is 2 kN/m.  Determine the torsion and shear due to live load for which the beam should be designed. 
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6.
Describe various types of reinforcements in a column and explain their specific functions.

7.
Design a one way continuous slab having four equal spans of 2.8 m each for a factored superimposed load of 6 kN/m2. Adopt M20 concrete and HYSD steel of strength 415 N/mm2.
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