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Anna University Exams Nov / Dec 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 7th Semester BE/BTECH 

CE6702 – PRESTRESSED CONCRETE STRUCTURES 
Unit I-V  

Important Note: DME is a problematic subject , same question may or may not appear in question 
paper. Study related model questions also  
 

1. A rectangular concrete beam 100mm wide & 250mm deep spanning over 8m is prestressed by a 

straight cable carrying a effective prestressing force of 250kN located at an eccentricity of 40mm. 

The beam supports a live load of 1.2 kN/m. a) calculate the resultant stress distribution for the 

centre of the span cross section of the beam assuming the density of concrete as 24kN/m2 b) Find 

the magnitude of prestressing force with an eccentricity of 40mm which can balance the stresses 

due to dead load & live load at the soffit of the centre span section. 

2. A PSC beam of 120mm wide and 300mm deep is used over a span of 6m to support a udl of 4kN/m 

including its self weight. The beam is prestressed by a straight cable carrying a force of 180kN & 

located at an eccentricity of 50mm. Determine the location of the thrust line in beam & plot its 

position at quarter & central span sections 

3. A Prestressed pretensioned beam of 200mm wide and 300mm deep is used over an span of 10m is 

prestressed with a wires of area 300mm2 at an eccentricity of 60mm carrying a prestress of 1200 

N/mm2 Find the percentage of loss of stress, Ec= 35 kN/mm2 Shrinkage of concrete = 300 x 10-6 , 

creep coefficient =1.6 

4. A PSC beam with rectangular section, 150mm wide 300mm deep is prestressed by three cables 

each carrying a effective prestress of 200kN. The span of the beam is 12m. The first cable is 

parabolic with an eccentricity of 50mm below the centroidal axis at the centre of the span and 

50mm above the centroidal axis at the supports.The second cable is parabolic with an eccentricity 

of 50mm at the centre of the span and zero eccentricity at the supports. The third cable is straight 

with an eccentricity of 50mm below the centroidal axis.If the beam supports an UDL of 6kN/m and 

Ec=38kN/mm2 Estimate the instantaneous deflection for the following stages i) Prestress + self 

weight of the beam ii) Prestress + self weight of the beam + live load 

5. Explain why high strength concrete and high strength steel are needed for PSC construction 

6. A PSC beam supports an imposed load of 5kN/mm2 over a simply supported span of 10m.The 

beam has an I section with an overall depth of 450mm.Thickness of flange and web are 75mm and 

1000mm respectively. The flange width is 230mm. the beam is prestressed with an effective 

prestressing force of 350kN at a suitable eccentricity such that the resultant stress at the soffit of 

the beam at mid span is zero. Find the eccentricity required for the force 

7. A pretensioned T section has a flange width of 1200mm and 150mm thick. The width and depth of 

the rib are 300mm and 1500mm respectively. The high tension steel has an area of 4700mm2 and 

is located at an effective depth of 1600mm. If the characteristic cube strength of the concrete and 

the tensile strength of steel are 40 and 1600Mpa respectively; calculate the flexural strength of 

the section. 

8. A PSC beam of effective span 16m is of rectangular section 400mm wide and 1200mm deep. 

Atendons consist of 3300mm2 of strands of characteristic strength 1700 N/mm2 with an effective 

prestress of 910 N/mm2. The strands are located 870mm from the top face of the beam. If fcu =60 
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N/mm2, estimate the flexural strength of the section as per BS provisions for the following cases: 

(i) Bonded tendons (ii) Unbonded tendons 

9. A post tensioned bridge girder with unbonded tendons is of size 1200mm wide by 1800mm deep is 

of box section with wall thickness of 150mm. The high tensile steel has an area of 4000mm2 and is 

located at an effective depth of 1600mm. The effective prestress in steel after loss is 1000 

N/mm2& effective span is 24m. If fck = 40 N/mm2, fp = 1600 N/mm2 Estimate the flexural 

strength. 

10. The end block of a PSC beam with rectangular cross section is 100mm wide and 200mm deep. The 

prestressing force of 100kN is transmitted to the concrete by a distribution plate of 100mm x 

50mm, concentrically loaded at the ends. Calculate the position and the magnitude of tensile 

stress on the horizontal section through the centre and edge of the anchor plate. Compute the 

bursting tension on the horizontal planes 

11. A symmetrical I section prestressed beam of 300mm wide and 750mm overall depth with flanges 

and web 100mm thick. The beam is post tensioned with the cables containing 48 wires of 5mm 

diameter high strength steel wires at an eccentricity of 250mm. The compressive strength of 

concrete is 40N/mm2 and the ultimate tensile strength of wire is 1700N/mm2. Assuming that the 

grouting of tendons is 100% effective determine the ultimate moment of section as per 

IS1343:1980 

12. What is meant by partial prestressing? Discuss the advantages and disadvantages when partial 

prestressing is done. 

13. A cylindrical PSC water tank of internal diameter 30m is required to store water over a depth of 

7.5m. The permissible compressive stress in concrete at transfer is 13 N/mm2 and the minimum 

compressive stress under working pressure is 1 N/mm2. The loss ratio is 0.75. Wires of 5mm 

diameter with an initial stress of 1000 N/mm2 are available for circumferential winding and 

Freyssinet cables made up of 12 wires of 8mm diameter stressed to 1200 N/mm2 are to be used 

for vertical prestressing. Design the tank walls assuming the base as fixed. The cube strength of 

concrete is 40 N/mm2 

14. A prestressed cylindrical pipe is to be designed using a steel cylinder of 1000mm diameter and 

thickness 1.6mm. The circumferential wire winding consist of a 4mm high tensile wire initially 

tensioned to a stress of 1000 N/mm2. The ultimate tensile strength of wire is 1600 N/mm2. The 

yield stress of the steel cylinder is 280 N/mm2. fct=14 N/mm2, Ww =0.8 N/mm2. Determine the 

thickness of concrete lining required. Fmin = 0; modular ratio = 6 

15. Explain the types of PSC pipes with neat sketch 

16. A non cylindrical PSC pipe of 1000mm diameter and thickness of concrete shell is 75mm is 

required to convey water at a working pressure of 1.5 N/mm2. The length of the pipe is 6m. The 

loss ratio is 0.8. Determine the circumferential wire winding of using 5mm diameter wires 

stretched to 1000 N/mm2. The maximum permissible tensile stress is 11.2 N/mm2 

17. Explain any one method of circumferential wire winding adopted in circular prestressing with a 

neat sketch 

18. A precast pretensioned beam of rectangular section has a breadth of 100mm and depth of 

200mm. The beam with an effective span of 5m is prestressed by the tendons with their centroids 

coinciding with the bottom kern. The initial force in the tendons is 150kN. The loss of prestress is 

15%. The top flange width is 400mm with the thickness of 40mm.If the composite beam supports 
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a live load of 8kN/m2 calculate the resultant stresses developed if the section is propped and 

unpropped 

19. A composite T-girder of span 5 m is made up of a pre-tensioned rib, 100 mm wide by 200 mm 

depth, with an in situ cast slab, 400 mm wide and 40 mm thick. The rib is prestressed by a straight 

cable having an eccentricity of 33.33 mm and carrying initial force of, 150 kN. The loss of prestress 

is 15%. Check the composite T-beam for the limit state of deflection if its supports an imposed 

load of 3.2 kN/m for (i) unpropped(ii) propped. Assume modulus of Elasticity of 35 kN/mm2 for 

both precast & in situ cast elements. 

20. A PSC beam of cross section 150 mm x 300 mm is SS over a 6pan of 8m and is prestressed by 

means of symmetric parabolic cables @ a distance of 76 mm from the soffit @ mid span and 125 

mm @ top @ support section. If the force in the cable i.e 350 KN. Calculate deflection @ mid span 

the beam is supporting its own weight The point load which must be applied at mid span to 

restore the beam to the level of its support 

21. Explain the types of composite construction with neat sketch 

22. Write the design procedure for post tensioned prestressed concrete slab bridge deck. 

23. Write the design procedure for pre tensioned prestressed concrete slab bridge deck. 

24. Write the design procedure for post tensioned PSC T beam slab bridge deck 

25. Explain the pre tensioned and post tensioned bridge decks commonly used in construction of 

bridges 

26. Explain the methods involved in utilizing precast pretensioned members in bridge construction 
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