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III/IV B.Tech. I-Semester Examination November 2002

STRUCTURAL ENGINEERING-I  (RCC) (DESIGN AND DRAWING)

(Civil Engineering)

Time: 3 hours





                      Max.Marks:80

Note:- 1.    Answer one question from Part-A and Three questions from Part-B

2. Use of IS:456 and ONLY design charts from SP-16 is allowed.

---

PART-A

1.
The floor of a hall is 9m x 12m to the center of supports.  Beams are spaced at 3m center to center.  The thickness of the floor slab is 120mm.  Live load on the floor is 4kN/m2. Load due to floor finish and plaster being 1.5 kN/m2.  Design one intermediate beam for flexure and shear.  Assume moderate exposure condition.  Use M20 concrete and Fe415 grade steel.  Adopt limit state method. Draw to scale:

   a)
Longitudinal section of the beam showing reinforcement details

b)    The cross section at mid span.

2.
Design using limit state method, the interior panel of a slab measuring 4.5m x 6m c/c of supporting beam. If the live load is 3.5kN/m2 and the floor finish being 1.5kN/m2.  Assume mild exposure condition.  Adopt M20 concrete and Fe415 grade steel.  Draw to scale

i) Sectional plan

ii) Longitudinal section parallel to both shorter direction and longer direction of the slab panel 

PART-B

3.a)
Briefly explain how the strength of concrete varies with age.

b)
What is modulus of rupture of concrete?  How can the direct tensile strength of concrete be determined?

4.a)
Define the stress block parameters and hence obtain the formula for depth of neutral axis from first principles in the limit state method.

   b)
Design a rectangular beam at mid span having an effective span of 4.5m.  The superimposed load is 50kN/m and the beam is limited to 230mmx400mm (overall depth). Use M20 concrete and Fe415 grade steel. Adopt limit state method.

5.
A rectangular beam of size 230 x 600mm overall depth is subjected to a bending moment of 135kNm, shear force of 25kN and a twisting moment of 20 kNm.  Design the section using limit state method.  Use M20 concrete and Fe 415 grade steel.  Assume moderate exposure condition. Sketch the reinforcement details.

(contd…2)
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6.a)
What is effective length of a column?  How does the behaviour of a column is affected by its effective length.

   b)
A column of unsupported length 4.6m is subjected to an axial load of 750kN. Assume both ends as hinged.  Design a rectangular column if one of its dimension is 230mm.  Use M20 concrete and Fe415 grade steel.  Assume moderate exposure condition.

7.
A simply supported rectangular beam of 10m effective span is having breadth 300mm and effective depth 700mm.  Tension steel provided is 3082mm2 and 2 number of 16mm bars are provided as compression steel.  Estimate the short deflection and deflection due to shrinkage.  Assume moderate exposure condition.  Use M25 concrete and Tor 40 steel.

***
***
***
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PART-A

1.
Design an isolated sloped footing for 450mm x 300mm column to transmit a load of 1000kN and a moment of 20kNm.  Use M20 concrete and Tor 40 steel.  Assume clear cover to reinforcement of footing as 60mm.


Draw to scale:

i) Sectional plan

ii) Sectional elevation

2.
The floor of a hall is 9m x 12m to the centre of supports.  Beams are spaced at 3m center to center. The thickness of the floor slab is 120mm.  Live load on the floor is 4.5kN/m2 and load due to floor finish and plaster being 1.5kN/m2.  Design one intermediate beam for flexure and shear.  Assume moderate exposure condition.  Use M25 concrete and Fe415 grade steel.  Use limit state method.  Draw to scale:

   a)
Longitudinal section of the beam showing reinforcement details

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

PART-B

3.a)
Why is the cube strength different from cylinder strength for the same grade of concrete.

b) What is the effect of water-cement ratio on strength of concrete?

c) Draw a typical stress-strain curve for concrete and indicate the various modulii.

4.a)
Explain the term ‘limiting depth of neutral axis’ in R.C beam design.  Derive its value for a rectangular section using Fe250 grade steel and M20 concrete.

b) A doubly reinforced rectangular beam is 300mm wide and the effective depth of the beam section is 600mm and the effective cover to both tension and compression reinforcement from outside surface is 50mm.  The tension reinforcement consists of 4 bars of 20mm dia and the compression reinforcement construct of 4bars of 16mm dia.  Assume M25 concrete and HYSD bars of Fe415 grade.  Determine the moment of resistance of the section using limit state method.

(contd…2)
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5.
Design a beam 400mm x 600mm subjected to a bending moment of 160kNm, twisting moment of 20kNm and a shear force of 100 kN at collapse.  Use M20 concrete and Fe 415 grade steel.  Assume moderate exposure condition. Adopt limit state method.Sketch the reinforcement details (Not to Scale).

6.a)
What is the necessity for specifying minimum percentage of steel to be provided in columns?

b) A short circular column 6m long is to carry a characteristic load of 270kN.  Assume both the ends of the column are fully restrained.  Design the column if it is to be made as a spirally reinforced column.  Use M20 concrete and Fe415 grade steel .Assume moderate exposure condition.  Show the reinforcement details (Not to scale)

7.
Design a slab for a room of size 4m x 5m.  The edges of the slab are simply supported and the corners are not held down.  The live load on the slab is 3KN/m2 and load due to floor finish being 1.5KN/m2.  Take bearing of slab on walls as 230mm.  Use M20 concrete and HYSD bar of grade Fe415.

***
***
***

Code No. 310103

	Set No 

 3


III/IV B.Tech. I-Semester Examination November, 2002.

STRUCTURAL ENGINEERING – I RCC (DESIGN AND DRAWING)
(Civil Engineering)

Time: 3 hours






   Max. Marks: 80


Note:- 1) Answer ONE question from Part-A and THREE questions from Part-B.



2) Use of IS:456 and ONLY design charts from SP-16 is allowed.






      - - -





    
P A R T - A

1.
A hall in a building is to be provided with a floor consisting of a continuous slab cast monolithically with simply supported beams spaced at 3.5m apart.  The clear span of the beam is 9.5m.  The floor is to support live and partition loads of 3 kN/m2 and 1.25 kN/m2 respectively at the service state.  The load due to finishes may be considered as 0.75 kN/m2.  Design the slab using M20 grade concrete and Fe415 grade steel.  Use Limit State Method.

Draw to a scale: (a) Longitudinal section of the slab showing the reinforcement details.  (b) The cross section at mid span showing the reinforcement details.

2.
A short column carries a service load of 1200 kN.  Using M20 concrete and Fe 415 steel design a circular column with helical reinforcement using limit state method.  Design a suitable footing for the column.  Draw to scale: (a) Plan of the footing showing reinforcement details.  (b) Sectional elevation of the column and footing showing the reinforcement details.





   P A R T – B

3.
Design a simply supported concrete beam to support a uniformly distributed factored load of intensity 35.5 kN/m (inclusive of all weights) on an effective span of 4.5m.  Use M20 grade concrete and Fe 250 grade steel.

4.
Determine the ultimate moment of resistance of a T-beam section having flange width and depth of 1200 mm and 110 mm respectively.  The effective depth of the beam is 500 mm with a web width of 250 mm.  It is reinforced with 6 no.s of 25mm dia tension bars.  Use M20 grade concrete and Fe250 grade steel.

5.
 Design a circular column to carry an axial working load of 1200 kN.  Assume emin < 0.05D.  Use helical reinforcement.  The materials are M20 grade concrete and Fe415 grade steel.  For the lateral reinforcement mild steel may be used. Assume moderate exposure condition.

6. A one way R.C. slab of effective span 4.5m rests on masonry wall with cantilevering projections of 1.25m effective length on both sides of the walls.  Design the slab for a live load of 2 kN/m2 using M20 concrete and HYSD bars of Fe415 grade steel. Assume mild exposure condition.
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7.
A simply supported T-beam section with a flange width of 1250 mm, web width of 250mm and flange thickness of 100mm is reinforced with 3 bars of 20mm dia at an effective depth of 450mm.  The beam carries a uniformly distributed service load of 12 kN/m and a concentrated load of 25 kN at midpoint over an effective span of 6m.  Using M20 grade concrete and Fe 415 grade steel, calculate the short term deflection at the midpoint.







- - -
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     P A R T - A

1. A short circular column 5m height is to carry a characteristic load of 350 kN.  Assuming both the ends of column are fully restrained, design the column if the column is to be made as a spirally reinforced column. Use M25 concrete and Fe415 grade steel. Also design suitable footing. Assume moderate exposure condition. Adopt limit state method.  Draw to scale:

    a)
 Sectional Plan.  
(b)   Longitudinal section.

2.
The panel of a slab is 4m x 5m.  One short edge and long edge  of the slab are discontinuous and other short edge and long edge are continuous.  The slab is restrained with edge beams.  Super imposed load is 4 kN/m2 and floor finish being 1.5 kN/m2.  Design the slab.  Use M25 concrete on Fe 415 steel.  Adopt limit state method.  Assume mild exposure condition.  Draw to scale the sectional plan  and longitudinal section parallel to both shorter direction and longer direction of the slab panel.






P A R T - B

3.a)
What is workability of concrete.

b) What are the factors affecting the workability of concrete.

c) What is Abram’s law?  What are its limitations?

4.a)
Find the ultimate moment of resistance of a T-section.  The materials are M20 grade concrete and HYSD reinforcement of grade Fe415.  Breadth of flange = 1500 mm, Depth of slab = 100 mm.  Breadth of rib = 300 mm.  5 bars of 25 mm are provided as tension reinforcement.  Assume moderate exposure condition.

b) Explain the terms: 
(i) Bond and Anchorage  
(ii) Development length.

(Contd….2)
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5.a)
Design an uniaxially loaded rectangular short column to carry a load of 2000 kN.  Consider concrete of grade M25 and steel of grade Fe 415.  One dimension of the column shall be 300mm.  Sketch the reinforcement details (Not to scale).

b) Why is it necessary to provide lateral ties in a column

6.
Determine the maximum short term deflection and deflection due to shrinkage for a cantilever beam having 3 bars of 25 mm dia in tension and 3 bars of 16 mm dia in compression zone.  Assume moderate exposure condition.  The total dead and live load is 18 kN/m.  The effective span of the beam is 3.5m.  Use M20 concrete as Fe 415 grade steel.  Adopt limit state method.  The c/s of the beam is 230 mm x 450 mm overall depth. The materials are M20 grade concrete and Fe 415 grade steel.

7.
A rectangular beam section of 300 mm width and 500 mm effective depth is reinforced with 6 bars of 20 mm dia.  Out of which 3 bars have been bent at 450.  Determine the shear resistance of the bent up bars and additional shear reinforcement required if it is subjected to ultimate shear force of 400 kN.  Consider concrete of grade M20 and steel of grade Fe 415.
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