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

PRESTRESSED CONCRETE
(Civil Engineering)
Time: 3 hours






   Max. Marks: 80

    Answer any FIVE questions

All questions carry equal marks

- - -

1.
Explain the following basic concepts of prestressed concrete with neat stress strain diagrams.

(a) Stress concept: Prestressing to transform concrete into an elastic material.

(b) Strength concept: Prestressing for combination of high strength steel concrete.

(c) Load bearing concept: Prestressing to achieve load balancing.

2.a)
Classify prestressed concrete depending on design construction and method of applying prestressing and purpose of structure.

   b)
Explain various linear pre-tensioning systems and end anchorages.

3.a)
What are losses in prestress system and List out various reasons for loss of prestressing force.

b) A pre-tensioned concrete beam of 8m span has a cross section of 400mm x 800mm and prestressed with 2500KN at transfer.  The cable has cross sectional area of 2000mm2  of steel and has parabolic profile with minimum eccentricity 125mm at the middle of the span.  Determine the losses of prestress, given that Es = 2.1 x 105 N/mm2.  Use M30 concrete.  Assume ultimate tensile strength of prestressing steel as 1500 N/mm2.

4.
Determine extreme fiber stresses in a beam having cross section area as shown in figure 1.  The beam is spanning 25m and there are 6 cables each of 10 wires of 6mm diameter and are stressed with initial pressure of 1200 N/mm2 assume an effective prestress of 1000 N/mm2.  The profile of the cable is plarabolic with zero eccentricity at the ends.  The beam carries a live load of 10kN/m in addition to its own weight.  The unit weight of concrete as 24 N/mm3.

5.
Design a post tensioned prestressed concrete beam simply supported over an effective span of 10m.  The beam has to be of rectangular cross section.  It carries a super imposed dead and live loads of 6 and 10 kN/m respectively.  Use M35 concrete.  Take unit weight of concrete as 24 kN/mm3.  The section is categorized as type 2 where tensile stresses are allowed to certain permissible value but no visible cracking is allowed.
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6.a)
Describe stress picture at the end block of a post tensioned beams.

b) Figure 2 shows a prestressed concrete beam 400m wide and 800mm deep.  Determine the horizontal, vertical and shear stresses at the point Q in the end block.  Find also the principal stresses at Q.  The tendons are placed at an eccentricity of 110 mm. The anchor plate is 300m wide and 200mm deep.  Prestressing force in the tendons is 1000KN.  Use Magnels method.  The stress coefficients at 0.75d from the end of face Kq=0.251 and Kz = -2.47.

7.a)
Explain deflections in prestressed concrete beams.

b) List out and describer factors effecting deflection in prestressed concrete beams.

8.a)
Explain long line prestressing.

b) Distinguish between the stress diagrams at end sections of a system with concentric tendon and eccentric tendons.

c) Describe methods of reducing frictional losses in the prestressed concrete systems.

d) Factors influencing deflections in a Prestressed concrete member.

- - -
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1.
Explain the following basic concepts of prestressed concrete with neat stress strain diagrams.

(a) Stress concept: Prestressing to transform concrete into an elastic material.

(b) Strength concept: Prestressing for combination of high strength steel concrete.

(c )Load bearing concept: Prestressing to achieve load balancing.

2.a)
Classify prestressed concrete depending on design construction and method of applying prestressing and purpose of structure.

b) Explain Freyssinet system of pre-stressing post tensioning systems.

3.a)
What are losses in prestress system and List out various reasons for loss of prestressing force.

b) A post-tensioned concrete beam of 25m span is subjected to a prestress force of 3000 KN at 28 day’s strength.  The profile of the cable is parabolic with maximum eccentricity of 150 mm at mid span.  Determine the loss of prestress and jacking force required if jacking is done at both the ends of the beam.  The beam has cross section 500 mm x 750 mm and is prestressed with 9 cables each cable consisting of 12 wires of 6 mm diameter.  Take Es = 2.1 x 105 N/mm2 and Ec = 3.5 x 104 N/mm2.  One cable is tensioned at a time.

4.
A prestressed concrete beam as shown in figure 1 and is simply supported over a span of 16m.  The beam is post-tensioned with Freyssinet cables, each containing 12 wires of 6 mm diameter as shone in figure.  If the initial prestress compressive stress in concrete is limited to 15 N/mm2 and tensile stress is limited to 2 N/mm2.  Assume loss of prestress =10%.

5.
Design a post tensioned prestressed concrete beam simply supported over an effective span of 12m.  The beam has to be of rectangular cross section.  It carries a super imposed dead and live loads of 5 and 10 kN/m respectively.  Use M30 concrete.  Take unit weight of concrete as 24 kN/mm3.  The section is categorized as type 2 where tensile stresses are allowed to certain permissible value but no visible cracking is allowed.
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6.a)
Describe stress picture at the end block of a post tensioned beams.

b) Figure 2 shows a prestressed concrete beam 400m wide and 800mm deep.      Determine the horizontal, vertical and shear stresses at the point Q in the end block.  Find also the principal stresses at Q.  The tendons are placed at an eccentricity of 110 mm. The anchor plate is 300m wide and 200mm deep.  Prestressing force in the tendons is 1000KN.  Use Magnels method.  The stress coefficients at 0.75d from the end of face Kq=0.251 and Kz = -2.47.

7.a)
Explain importance of controlling deflections in prestressed concrete beams.

b) Describe short  term deflections of uncracked prestressed concrete members.

8.a)
Explain electric Prestressing.

   b)
Distinguish between the stress diagrams at mid span of a system with concentric tendon and eccentric tendons.

c) Factors influencing deflections in a Prestressed concrete member.

d) Explain various applications of prestressed concrete.

- - -
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1.
Explain the following basic concepts of prestressed concrete with neat stress strain diagrams.

(d) Stress concept: Prestressing to transform concrete into an elastic material.

(e) Strength concept: Prestressing for combination of high strength steel concrete.

(f) Load bearing concept: Prestressing to achieve load balancing.

2.a)
Classify prestressed concrete depending on design construction and method of applying prestressing and purpose of structure.

   b)
Explain Gifford Udall mechanical prestressing for linear post-tensioning systems.

3.a)
What are losses in prestress system and List out various reasons for loss of prestressing force.

c) A pre-tensioned concrete beam of 10m span has a cross section of 400mm x 900mm and prestressed with 3000KN at transfer.  The cable has cross sectional area of 2200mm2  of steel and has parabolic profile with minimum eccentricity 120mm at the middle of the span.  Determine the losses of prestress, given that Es = 2.1 x 105 N/mm2.  Use M30 concrete.  Assume ultimate tensile strength of prestressing steel as 1500 N/mm2.

4.
Determine extreme fiber stresses in a beam having cross section area as shown in figure 1.  The beam is spanning 30m and there are 6 cables each of 12 wires of 6mm diameter and are stressed with initial pressure of 1500 N/mm2 assume an effective prestress of 1200 N/mm2.  The profile of the cable is parabolic with zero eccentricity at the ends.  The beam carries a live load of 10kN/m in addition to its own weight.  The unit weight of concrete as 24 N/mm3.

5.
Design a post tensioned prestressed concrete bridge girder simply supported over an effective span of 12m.  The beam has to be of rectangular cross section.  It carries a super imposed dead and live loads of 6 and 12 kN/m respectively.  Use M35 concrete.  Take unit weight of concrete as 24 kN/mm3.  The section is categorized as type 2 where tensile stresses are not allowed to develop in the section.
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6.a)
Describe stress picture at the end block of a post tensioned beams.

b)
Figure 2 shows a prestressed concrete beam 400m wide and 800mm deep.      Determine the horizontal, vertical and shear stresses at the point Q in the end block.  Find also the principal stresses at Q.  The tendons are placed at an eccentricity of 110 mm. The anchor plate is 300m wide and 200mm deep.  Prestressing force in the tendons is 1000KN.  Use Magnels method.  The stress coefficients at 0.75d from the end of face Kq=0.251 and Kz = -2.47.

7.a)
Explain importance of controlling deflections in prestressed concrete beams.

b) List out and describer factors effecting deflection in prestressed concreste beams.

8.a)
Explain Magnel Blaton system of Prestressing.

b) Distinguish between the stress diagrams at mid span of a system with concentric tendon and eccentric tendons.

c) Describe methods of reducing frictional losses in the prestressed concrete systems.

d) Computation of elongation in tendons.

- - -
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1.
Explain the following basic concepts of prestressed concrete with neat stress strain diagrams.

(a) Stress concept: Prestressing to transform concrete into an elastic material.

(b) Strength concept: Prestressing for combination of high strength steel concrete.

(c )Load bearing concept: Prestressing to achieve load balancing.

2.a)
Classify prestressed concrete depending on design construction and method of applying prestressing and purpose of structure.

b) Explain Magnel Blaton system of mechanical prestressing post tensioning systems with neat diagrams.

3.a)
What are losses in prestress system and List out various reasons for loss of prestressing force.

b) A post-tensioned concrete beam of 20m span is subjected to a transfer  prestress force of 4000 KN at 28 day’s strength.  The profile of the cable is parabolic with maximum eccentricity of 150 mm at mid span.  Determine the loss of prestress and jacking force required if jacking is done at both the ends of the beam.  The beam has cross section 500 mm x 80 mm and is prestressed with 10 cables each cable consisting of 12 wires of 6 mm diameter.  Take Es = 2.1 x 105 N/mm2 and Ec = 3.5 x 104 N/mm2.  One cable is tensioned at a time.

4.
A prestressed concrete beam as shown in figure 1 and is simply supported over a span of 20m.  The beam is post-tensioned with Freyssinet cables, each containing 12 wires of 5 mm diameter as shone in figure.  If the initial prestress is 1000 N/mm2 calculate maximum uniformly distributed load if the maximum compressive stress in concrete is limited to 20 N/mm2 and tensile stress is limited to 2 N/mm2.  Assume loss of prestress =10%.

5.
Design a post tensioned prestressed concrete bridge girder simply supported over an effective span of 10m.  The beam has to be of rectangular cross section.  It carries a super imposed dead and live loads of 5 and 8 kN/m respectively.  Use M30 concrete.  Take unit weight of concrete as 24 kN/mm3.  The section is categorized as type 2 where tensile stresses are not allowed to develop in the section.
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6.a)
Describe Guyon’s method of end block design.

b)
Figure 2 shows a prestressed concrete beam 400m wide and 800mm deep.      Determine the horizontal, vertical and shear stresses at the point Q in the end block.  Find also the principal stresses at Q.  The tendons are placed at an eccentricity of 110 mm. The anchor plate is 300m wide and 200mm deep.  Prestressing force in the tendons is 1000KN.  Use Magnels method.  The stress coefficients at 0.75d from the end of face Kq=0.251 and Kz = -2.47.

7.a)
Explain importance of controlling deflections in prestressed concrete beams.

b) Describe long term deflections of uncracked prestressed concrete members.

8.a)
Lee-McCall system of Prestressing.

b) Stress diagrams at end sections of a system with concentric tendon and eccentric tendons.

c) Explain prestressed concrete composite construction.

d) Factors influencing deflections in a Prestressed concrete member.

- - -
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