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POST DIPLOMA/DIPLOMA EXAMINATION, May 2015 
 

(CONCRETE TECHNOLOGY AND DESIGN OF CONCRETE STRUCTURES)  

 

540: PRE-STRESSED CONCRETE 

 
Time: Three hours                                    Maximum: 100 marks 

Use of IS 1343 and IS 3370 are permitted 
Assume suitable data required if any  

               Answer any ONE full question from each Unit     (5 × 20 = 100) 
 

  Unit – I  

1. a) Enumerate the advantages of pre-stressed concrete over reinforced 

concrete structures. 

(10) 

 b) Discuss briefly about the pre-stressing materials. (10) 

(OR) 
2. Explain about various losses occurring in pre -stressed concrete.  

  Unit - II  

3. The cross section of a symmetrical I-section pre-stressed beam is 300mm 
by 750mm (overall), with flanges and web 100mm thick. The beam is post-
tensioned by cables containing 48 wires of 5mm diameter high tensile steel 
wires at an eccentricity of 250 mm. The 28 day strength of concrete in 

compression is 40N/mm2 and the ultimate tensile strength of wires is 
1700N/mm2. Assuming that the grouting of tendons is 100 percent 
effective, determine the ultimate moment of the section.  

 

(OR) 
4. a) How do you estimate the ultimate shear strength of pre-stressed 

concrete sections with web shear cracks? 

(10) 

 b) What are the various methods generally used for the investigation of 
anchorage zone stresses. 

(10) 

  Unit – III  

5. a) What are the various checks you would apply while designing  

pre-stressed flexural members? 

(10) 

 b) What are the advantages of partial or limited pre -stressing? How do 
you compute the width of cracks at critical sections in partially  
pre-stressed concrete beams? 

(10) 

(OR) 
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6. A straight pre-cast, pre-tensioned beam of I-section is to be designed to 

support a uniformly distributed imposed load of 8kN/m in addition to the  
self weight of the member. The effective span of the simply supported 
beam is to be 9m. Using concrete grade of M-45 with permissible 
compressive stress in concrete at transfer and working loads as 15N/mm2 

and 5mm diameter high tensile steel wires of U.T.S=1600N/mm2, design 
the cross section of the girder as class 1 member without allowing any 
tension under working loads. Assume the loss of pre -stress due to elastic 
defomation, creep, shrinkage and other factors as 20%. Sketch the cross 
section at the centre of span, showing the arrangement of wires. Load 

factors of 1.5 for dead load and 2.5 for live load may be assumed.  

 

  Unit – IV  

7. A pre-stressed concrete beam of rectangular section 90mm wide and 
180mm deep is to be designed to support two imposed loads of 3.5kN, 
each located at one-third points over a span of 3m. If there is not tensile 

stress in the concrete at transfer and service loads, calculate the minimum 
force and the corresponding eccentricity. DC=24kN/m3; Loss ratio=0.8.  

 

(OR) 
8. A pre-stressed concrete compression member with a square cross-section 

of 400mm a side is reinforced with four strands of 12.7mm diameter at 
each corner with an effective cover of 50mm. If fps=1650N/mm2, construct 
the load moment interaction diagram and determine the maximum 
moment capacity of the section and the corresponding axial load. Assume 
suitable data regarding the strains in concrete and steel.    

 

  Unit – V  

9. a) Briefly explain the principles of circular pre -stressing.  (10) 

 b) Explain the design criteria for the design of pre -stressing concrete 
pipes. 

(10) 

(OR) 
10. A cylindrical pre-stressed concrete water tank of internal diameter 25m is 

required to store water over a depth of 8m. The permissible compressive 
stress in concrete at transfer is 13N/mm2 and the minimum compressive 
stress under working pressure is 1N/mm2. The loss ratio is 0.8 wires of 

5mm diameter with an initial stress of 10000N/mm2 are available for 
circumferential winding and Freyssient cables made up of 12 wires of 
8mm diameter stressed to 1200N/mm2 are to be used for vertical  
pre-stressing. Design the tank walls assuming the base as fixed. The cube 
strength of concrete is 40N/mm2. 
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