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STRUCTURAL ENGINEERING – I (RCC) DESIGN AND DRAWING

(Civil Engineering)

Time: 3 hours.






Max.  Marks: 80
Note:  (1)   Answer any ONE question from Part A.  and it carries 32 marks.

(2)
  Answer any THREE  questions from Part B. and it carries 48           
        marks.
(3) All the questions in Part B carries equal marks.
(4) Use of IS 456- 2000 and only design chants of SP 16 one permitted.

(5) Any data necessary but not given may be suitably assumed.

PART –A
---

1.
The floor of a hall is 9m
[image: image1.wmf]´

12m to the centre of supports.  Design one intermediate T-beam for flexure and shear using the following data centre to centre spacing of T-beam ribs =3m


Thickeness of floor slab
=
120mm.


Live load on the floor

=
3KN/m2

 
Load due to floor finishing
=
1.5KN/m2.


Use M20 concrete and Fe415 steel.  Use Limit state method.  Assume moderate exposure condition.  Draw to scale.
a) Longitudinal section of the beam showing reinforcement details.

b) The cross section of the beam at mid-span showing the reinforcement details.
2.
Design a short circular column to carry service load of 1400KN with helical reinforcement using limit state method.  Design a suitable footing for the column.  Assume M25 concrete and Fe415grade steel.  Assume sense exposure condition for the column and very sense.  Exposure condition for the footing.  Assume SBC of soil=200KN/m2.  Draw the following to a scale showing the reinforcement details.


a)
Plan of the footing 


b)
Sectional elevation of the column and footing 


c)
Cross section of the column.
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PART-B
3.a)
Obtain the stress block parameters in the limit state method from first principles and hence derive the moment of resistance of a balanced rectangular section.

   b)
Determine the ultimate moment of resistance of a beam 300mm wide and 450mm deep to the centre of reinforcement if it is provided with 4 box of 12mm diameter as tension reinforcement.  Use M20 concrete and Fe415 grade steel.
4.
A simply supported beam 250 mm 
[image: image2.wmf]´

500 mm effective depth in reinforced with 4 box of 22mm as tension reinforcement.  The beam is subjected to a show force of 150KN at support (at since state).  If two bar of 22mm diameter are bent up at 450near the support, design the shear reinforcement using limit state method.  Assume m25 concrete and Fe415 grade steel.  Sketch the reinforcement details.
5.
Design a beam section 400mm 
[image: image3.wmf]´

 600mm effective depth subjected to a branding moment of 160 KNm, twisting moment of 25KNm and a shear force of 120 KN at collapse.  Use M20 concrete and Fe415 grade steel.  Assume moderate exposure condition.  Sketch the c/s of the beam showing reinforcement details.
6.
A rectangular cantilever beam of span 3m is 300mm 
[image: image4.wmf]´

 500mm overall dimensions.  Bending moment at the fixed end due to uniformly distributes service loads in 95 KNm out of which 40% moment is due to permanent loads.  The beam consists of 4 numbs of 20mm diameter mild steel box in the tension zone at an effective come of 50mm and 2mild steel box of 12mm diameter at 40mm effective come in the compression zone.  Use M20 concrete.  Determine the short-term deflection at the free-end of the beam and deflection due to shrinkage of concrete.

7.
Design a simple supported slab to cover a room having internal dimensions 4mx 5m and 230mm thick brick wall all around.  Assume a live load of 3.5KN/m2 and a finish load of 1.5KN/m2.  Use M25 concrete and Fe 415  grade steel.  Design the slab if the slab corms are presented from lifting up.  Assume mild exposure condition.  Sketch the reinforcement details.
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PART –A
---
1.
Design a simply supported slab to cover a room with internal dimensions 4mx5m and 230 mm thick brick wall all around.  Assume a line load of 3.5 KN/m2 and floor finish load of 1.5 KNm2.  Use M25 concrete and Fe 415 steel.  Design by IS code method by consisting the slab corners to be presented from lifting up.  Assume mild exposure condition draw to a scale:


a)
Sectional plan of the slab showing the reinforcement details

            b)
Cross section parallel to the shorter direction of slab showing the        reinforcement details.

             c)
Cross section parallel to the longer direction of the slab showing the reinforcement details.

             d)
Cross section showing the  torsion reinforcement details.


2.       
Design an usually loaded short rectangular column subjected to service load of 860 KN.  The effective length of the column is 3m.  Use M20 concrete and Fe 415 grade steel.  Design suitable footing. Assume sense exposure condition to the column and very sense exposure condition to the footing.  Assume SBC of soil = 180KN/m2.  Adopt limit state method for the design of column and working stress method for the design of footing.  Draw the following to a scale showing the reinforcement details.
(a)  Plan of the footing
(b) Sectional elevation of the column and footing.

(c) Cross section of the column.

PART –B

3.
A doubly reinforced rectangular beam is 350 mm wide and the effective depth of beam section is 550 mm and the effective cover to both tension and compression reinforcement from the outer surfaces is 50 mm.  The tension reinforcement consists of 4 box of 20 mm diameter and compression reinforcement consists of 4 box of 12 mm diameter.  Assume M20 concrete and Fe 415 grade steel. 

Determine the moment of resistance of the doubly reinforced section using limit state method.
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4.
A rectangular beam of width 350mm and effective depth 600mm has a shear force of 450KN at a section near the support.  The steel at the tension side of the section consists of five 28mm diameter bars which are continued to supports.  Assume M25 concrete and Fe 415 grade steel.  Design vertical stirrups for the section.   Sketch the reinforcement details.  Assume moderate exposure condition.

5.
A reinforces concrete beam of section 300mm 
[image: image5.wmf]´

 450mm effective depth is subjected to an ultimate twisting moment of 10 Knm in addition to a factored bending moment of 45KNm and a factored shear force of 85KN.  Design the reinforcement assuming M20 concrete and Fe415 grade steel.  Assume moderate exposure condition.  Sketch the c/s of the beam showing reinforcement details.

6.
A simply supported rectangular beam of 10m span is having breath 300mm and effective depth 650mm.  4 base of 12 mm are provided as tension steel and 2bars of 16mm are provides as compression steel.  Assume dead load as 20KN/m and liveload as 15 KN/m.  Assume M20 concrete and grade I steel.  Determine the short term deflection and deflection due to shrinkage of concrete.
7.
Design a roof slab for a room of 4.5m
[image: image6.wmf]´

5.5m clear in size to support a superimposed load of 5 KN/m2 if two of its adjacent sides are continuous and the other two are discontinuous.  Use M25 concrete and Fe415 grade steel.  Assume mild exposure condition.  Sketch the reinforcement details.
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PART –A
---
1.
A T- beam floor is required to cover an assembly hall of 10mx15m.  Design one intermediate T-beam for flexure and shear using the following data. 


Centre to centre spacing of T-beams

=
2.8 m


Thickness of floor slab


=
120 mm


Line load on the floor



=
3.3 KN/m2

Load due to floor finish


=
1.2 kN/m2+

Use M20 concrete and HYSD bars of Fe 415 grade.  Adopt limit state method.  Assume moderate exposure condition.  

Draw to scale:

a) Longitudinal section of the beam showing reinforcement details.

b) The cross section of the beam at mid span showing the reinforcement details.

2.
Design a short circular  column to carry a since load of 1000KN with helical reinforcement using limit state methods.  Design a suitable footing for the column.  Use M25 concrete and Fe415 grade steel.  Assume sense exposure condition for the column and ‘very sense’ exposure condition for the footing.  Assume SBC of soil = 150KN/m2.

Draw the following to a scale showing the reinforcement details.

a) Plan of the footing

b) Sectional elevation of the column and footing

c) Cross section of the column.

PART – B
3.
Design a rectangular beam at mid span having an effective span of 4m.  The   superimposed load on the beam is 52KN/m and the beam is limited to 250 mm x 400mm overall dimensions.  Use M20 concrete and Fe 415 grade steel.  Sketch the reinforcement details.  Assume moderate exposure condition.

4.
A T beam and slab system of a building are made of beams spaced at 3m with               clear span of 8m between masonry walls of 300mm thick.  For the T-beam depth of flange = 120mm, breadth of rib -=300mm and overall depth of beam= 600mm.
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Assume M20 concrete and Fe415 grade steel.  Design the shear reinforcement.  Assume that two bars of 28 mm as tension steel and are continued to support and live load as 7.5K N/m2.  Assume moderate exposure condition.

5.

Design a beam section 350 mm 
[image: image7.wmf]´

 550 mm effective depth subjected to a bending 

moment of 140 KN m , twisting moment of 20KNm and a shear force of 100 KN at collapse.  Assume M20 concrete and Fe 415 grade steel.  Assume moderate exposure condition.  Sketch the c/s of the section showing the reinforcement details.
6.
A rectangular cantilever beam of span 3.6m is 300 mm 
[image: image8.wmf]´

 550 mm overall dimensions.  Bending moment at the fixed end due to uniformly distributed service load is 105 KNm out of which 40% moment is due to permanent loads.  The beam consists of 4 bars of 22mm diameter in the tension zone at on effective cover of 50mm and 2bars of 12mm diameter in the compression zone at an effective cover of 40mm.  Assume M25 concrete and Fe 415 grade steel.  Estimate the short deflection at the free end of beam and deflection due to shrinkage of concrete.

7.
Design a simply supported slab to cover a room having internal dimensions 4.5m x 5.6m and 230mm thick brick wall all around.  Assume a line load of 3Kn/m2 and a floor finish load of 1.5KN/m2.  Assume M25 concrete and mild steel.  Design the slab if the slab corners are prevented from lifting up.  Assume mild exposure condition.  Sketch the reinforcement details.
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PART –A
---
1.
Design a roof slab for a room of 5.4m x 6.6m clear in size to support a superimposed load of 4.5KN/m2.  Two adjacent sides of the slab are continuous and the other two are discontinuous.  Use M25 concrete and Fe 415 grade steel.  Assume mild exposure condition.  Adopt limit state method.


Draw to scale:

a) Sectional plan of the slab showing the reinforcement details.

b) Cross section parallel to the shorter direction of slab showing the reinforcement details.

c) Cross section parallel to the longer direction of the slab showing the reinforcement details.

d) Cross section showing the torsion reinforcement details.

2.
Design an axially loaded short rectangular column subjected to a service load of 920 KN.  One dimension of the column is restricted to 250mm due to architectural considerations.  The effective length of the column is 3.3m.  Use M25 concrete and effective Fe 415 grade steel.  Design a suitable footing.  Adopt limit state method for the design of column and working stress method for the design of footing.

Draw the following to scale showing the reinforcement details.

a) Plan of the footing.

b) Sectional elevation of the column and footing.

c) Cross section of the column.

PART – B

3.
A doubly reinforced rectangular beam is 300mm and the effective depth of the beam is 540mm and the effective covers to both tension and compression reinforcement from the outer surfaces is 60mm.  The tension reinforcement consists of 4 box of 22mm diameter and compression reinforcement consists of 4 bars 12mm diameter.  Assume M25 concrete and Fe 415 grade steel.  Determine the moment of resistance of the doubly reinforced section using limit state method.
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4.
A rectangular beam of width 300mm and effective depth 550mm has a shear force of 410 KN at a section near the support.  The steel at the tension side of the section consists of 4 bars of 28mm diameter bars which are continued to the supports.  Assume M20 concrete and Fe415 grade steel.  Design vertical stirrups for the section.  Sketch the reinforcement details.  Assume moderate exposure condition.

5.
A reinforced concrete beam of section 280mm x 400mm effective depth is subjected to an ultimate twisting moment of 8KNm in addition to a factored bending moment of 37KNm and a factored shear force of 75KN.  Design the reinforcement assuming M20 concrete and Fe415 grade steel.  Assume moderate exposure condition.  Sketch the reinforcement details in the cross section.

6.
A simply supported rectangular beam of 8m span is having breadth 300mm and effective depth 550mm.  4bars of 12mm one provided as tension steel and 2bars of 12mm are provided as compression steel. Assume dead load as 18KN/m and live load as 14KN/m.  Assume M20 concrete and Fe415 grade steel.  Estimate the short-term deflection and deflection due to shrinkage of concrete.

7.
Design a roof slab for a room of 4m x 5m clear in size to support a superimposed load of 4KN/m2 if two of its adjacent sides are continuous and the other two are discontinuous.  Use M25 concrete and Fe 415 grade steel.  Show the reinforcement details.  Assume mild exposure condition.
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