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Subject : Pre-Stressed Concrete
(Elective-I)

Time : 3 Hours Max. Marks: 75

Note: Answer all questions of Part - A and answer any five questions from Part-B.
Assume any missing data suitably.

PART – A (25 Marks)

1. State the difference between pretensioned and post tensioned elements. (3)
2. Where circular prestressing is adopted ? (3)
3. Define reinforcement ratio. (2)
4. List out different losses which occur in pre tensioned and post tensioned elements. (3)
5. Explain the term 'minimum prestressing force'. (2)
6. List out different type of shear cracks occur in prestressed concrete. And

also give the equation to calculate the ultimate shear resistance capacity. (3)
7. Give the deflection equation for trapezoidal tendon profile. (3)
8. List out different methods used to calculate anchorage zone stresses. (3)
9. Give any three advantages of continuous beams. (3)

PART – B (5x10=50 Marks)

10.Explain the need for high strength steel and concrete in prestressing technique?
Also explain the advantages of prestressed concrete in detail.

11.A post tensioned concrete beam, 150mm. Wide and 350mm deep is prestressed by
four cables each with a cross sectional area of 75 mm2 and with an initial stress of
1100 N/mm2. All four cables are straight and located at 110mm from the soffit of the
beam. If the modular ratio is 6, calculate the loss of stress in the four cables due to
elastic deformation of concrete foronly the following cases:
(a) Simultaneous tensioning and anchoring of all the four cables and
(b) Successive tensioning of four cables, one at a time.

12.A concrete beam of symmetrical I-section spanning 8m has a flange width and
thickness of 250 and 50mm, respectively. The overall depth of the beam is 500mm,
the thickness of web is 60mm. The beam is prestressed by a straight cable with an
effective force of 100 KN. The live load on the beam is 2 KN/m. Draw the stress
distribution diagram at the central section for prestress + self weight + live load.

13.A PSC T-beam has a flange 1000 mm wide and 200 mm thick. The web is 200 mm
thick and 1000 mm deep. At a particular section the beam is subjected to an ultimate
moment and shear force of 2000 KN-m and 250 KN respectively. Calculate the
flexure shear resistance and design suitable shear reinforcement at the section using
the following data:
Effective depth = 1100 mm
Cube strength of concrete = 40 MPa
Effective prestress at the extreme tensile face of beam = 19.3M/mm2.
Second moment of area of cross section = 7.533x1010 mm4

Area of prestressing steel = 2310 mm2

Tensile strength of tendons=1500 N/mm2

Effective stress in tendons after all losses=900 N/mm2
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14. A prestressed concrete beam having a cross section 300 x 500mm is simply
supported over a span of 12m. It supports a uniformly distributed imposed load
of 4KN/m. The tendon follows a trapezoidal profile with an eccentricity of 100 mm
within the middle-third of the span and varies linearly from the third span points to
zero at the supports. The area of the tendons Ap=360 mm2 have effective
prestress of 1100 N/mm2 immediately after transfer. Using the following data,
calculate.

(a)The short-term deflection and
(b)The long term deflections

Assume Ec=34 kN/mm2 ; Es=200 KN/mm2

Creep coefficient =2
Concrete shrinkage, Ecs = 400 x 10-6
Relaxation of steel stress=10%

15.(a) Explain in detail the importance of end block design in prestressed concrete
members.

(b) Discuss in detail the double anchor and single anchor stress distribution with
neat sketches by Guyon's method.

16.Write short notes on the following:
(a) Design of continuous beams according to IS specifications.
(b) Design of prestressed concrete members under flexure.
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