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UNIT -1 ( INTRODUCTION – THEORY AND BEHAVIOUR ) 

TWO MARKS 

1. What are the advantages of PSC construction? 

2. Define Pre tensioning? 

3. Define Post tensioning? 

4. What is the need for the use of High strength concrete? 

5. What is the use of Tensile steel in pre stressed concrete? 

6. Define Kern distance. 

7. What is relaxation of steel? 

8. What is concordant prestressing? 

9. Define bonded prestressing. 

10. Define Axial prestressing. 

11. Define non bonded prestressing. 

12. Define prestressed concrete. 

13. Define Anchorage. 

14. List the losses of prestress? 

15. What are the various methods of prestressing the concrete? 

16. Enumerate the load balancing concept? 

17. What are the sources of prestress? 

18. Define full prestressing. 

19. What is the permissible limit of shrinkage of concrete in pre tensioned and post tensioned  

member as per IS code? 

20. State any two advantages of Prestressed concrete over reinforced concrete? 

21. What are the advantages of pretensioned concrete over post tensioned concrete? 

22. What are the grades of concrete to be used in pre tensioned and post tensioned works? 
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23. What is meant by pressure line? 

24. Why loss due to shrinkage is more for pretensioned member over post tensioned 

member? 

25. Define Partial prestressing. 

 
 
16 MARKS 

1. (a) Explain the advantages of prestressed concrete? 

(b) Describe briefly Fressinet system of post tensioning? 

2.    A prestressed concrete beam spanning over 12m is of rectangular cross section 150mm x  

300mm. The beam is prestressed by a parabolic cable having a eccentricity of 75mm below 

the centroidal axis at the centre of span and the eccentricity of 25mm above the centroidal 

axis at the support section.The initial force in the cable is 400KN.The beam support the UDL 

of  50KN/m.EC=38KN/mm2,Neglecting the losses of prestress and estimate the short term 

deflection due to prestress and self weight? 

 

3. A PSC beam 500 x 800mm deep has S.S span of 10m. It is prestressed with the linear 

bent tendon with zero eccentricity and an eccentricity of 200mm below the axis of mid 

span.The beam carries a concentrated load of 150 KN at centre besides its self-weight 

.compare the extreme fiber stress at mid span using stress concept and load balancing 

concept? 

 

4. A prestressed concrete beam of rectangular section 375mm wide and 750mm deep has 

the span of 12.5m. The effective prestressing force is 1520 KN at an eccentricity of 

150mm.The dead load of the beam is 7 KN/m and the beam carry the live load of 

12.5KN/m .Determine the extreme stresses in concrete. 

 
 

5. Discuss about the importance of control of deflection and the factors influencing the 

deflection of PSC beams. 

 

6. Explain the losses of prestress? 
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UNIT 2 (DESIGN FOR FLEXURE AND SHEAR ) 
TWO MARKS 

1. What is meant by end block in the post tensioned member? 

2. List any two applications of partial prestressing? 

3. What is meant by partial prestressing? 

4. Define the degree of prestressing. 

5. Define Bursting tension. 

6. Define proof stress. 

7. Define cracking load. 

8. Define debonding. 

9. Write the formula of moment of resistance in BIS code? 

10. What the types of flexural failure? 

11. Mention the function of end block? 

12. What are the methods of stress analysis in anchorage zone? 

13. List the applications of partial pretressing? 

14. What is the effective reinforcement ratio? 

15. What is strain compactibility method? 

16. What is the effect of torsion on prestressed concrete section? 

17. Define web shear. 

18. Define flexural shear crack on concrete. 

19. Define bond stresses. 

20. What is transmission length? 

21. What are flexural bond stresses? 

22. What is meant by end zone reinforcement? 

23. What is meant by flexural bond stresses? 

24. Define principle stress? 

25. What are the types of shear cracks? 

 
16 Marks 
 

1. Explain about the types of flexural failures occurs in prestressed concrete? 
2. What is meant by partial prestressing? Discuss the advantages and Disadvantages when 

partial prestressing is done? 
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3. A PSC beam of effective span 16m is of rectangular section 400mm wide and 1200mm 
deep. A tendons 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 N/mm2, estimate the flexural strength of the section as per 
BS provisions for the following cases: (i) Bonded tendons (ii) Unbonded tendons 

4. 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.  

 
5. 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.  
 

6. (i) Discuss the load deflection behavior of under prestressed, partially prestressed and 
over prestressed members in detail.  
(ii) Explain concept of limit states, partial safety factor. 

 
 

 
UNIT 3 – (DEFLECTION AND DESIGN OF ANCHORAGE ZONE ) 

 
TWO MARKS 

1. Write the importance of control of deflections in concrete members? 

2.  What are the factors influencing in deflections? 

3. Define short term deflection. 

4. Define long term deflection.  

5. What are the effects of tendons provided by deflection? 

6. Define creep. 

7. Define tendons. 

8. Define straight tendons. 

9. Define central anchors. 

10. Draw the load-deflection characteristics of prestressed members. 

11. Draw the bilinear moment curvature relationship for cracked members? 

12. What are the types of tendons? 

13. Compare the short term and long term deflection. 
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14. Define the stress distribution in the end block. 

15. What are flexural bond stress? 

16. Define end zone reinforcement. 

17. What are the factors that influencing the deflections? 

18. What are the reasons to control the deflections? 

19. List the method of investigation the anchorage zone stresses .io 

20. Define Guyon’s method. 

21. Write the expression for the bursting tension in guyon’s method. 

22. Draw the neat sketches of arrangements of reinforcement of end blocks. 

23. Define shrinkage, 

24. Define End block. 

25. Comparision between pre tensioned and post tensioned concrete. 

 
16 marks 

1. A rectangular concrete beam of cross section 150mm wide and 300mm deep is simply 
supported over a span of 8m and is prestressed by means of a symmetric parabolic cable 
at a distance of 75mm from the bottom of the beam at mid span and 125 mm from the top 
of the beam at support sections. If the forces in the cable is 350KN and the modulus of 
elasticity of concrete is 38 KN/mm2 calculate, the deflection at mid span when the beam 
is supported its own weight and the concentration load which must be applied at mid span 
to restore it to the level of supports. 
 

2. A pre stressed concrete beam of rectangular section 120 mm wide and 300 mm deep span 
over 6 m. The beam is pre stressed by a straight cable carrying a effective force of 200 
kN at an eccentricity of 50 mm,. The modulus of elasticity of concrete is 38 kN /mm2 . 
Compute the deflection at centre of the span for the following cases. 

 Deflection under pre stressed and self weight. 
 Find the magnitude of the uniformly distributed live load which will nullify the 

deflection due to per stressed and self weight. 
 

3. A per stressed concrete beam having a cross sectional area of 3x 104 mm2 is a simply 
supported over a span of 10 m. Its supports a uniformly distributed imposed load of 3 
kN/m, Half of which is not permanent. The tendons follow a trapezoidal profile with an 
eccentricity of 100 mm with in 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 = 350 mm2 having a 
effective pre stressed of 1290 n/mm2 immediately after transfer. Calculate the short term 
and long term deflection. 
 

4. Expain the terms End Block, Anchorage zone and Bursting tension with reference to post  
tensioned pre stressed members. 

5. What are the various generally used for the investigation of anchorage zone stresses. 
6. Explain in details about the anchorage zone reinforcement with neat sketch. 
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UNIT-4 -(COMPOSITE BEAMS AND CONTINUOUS BEAM) 
 
TWO MARKS 

 
1. Define composite construction  

2. Define the concept of composite in PSC  

3. What are the advantages of composite construction in PSC?  

4. How the composite action is achieved between precast and cast in situ concrete?  

5. Explain the effect of differential shrinkage in composite construction.  

6. What is propped construction in composite PSC construction?  

7. What is unpropped construction in composite PSC construction?  

8. What are the assumptions made in the stress analysis of composite section?  

9. Draw any four type of composite PSC sections  

10. Explain the effect of deflection in composite member  

11. Explain the effect of shear in composite member  

12. Write the construction techniques in the of composite construction in PSC members  

13. How do you compute shrinkage and resultant stresses in composite members?  

14. Enumerate failure due to web shear cracks  

15. Specify the various steps involved in the analysis of composite PSC members  

16. Explain the method of computing the ultimate flexure strength in composite PSC members.  

17. Explain the method of computing the ultimate shear strength in composite PSC members.  

18. Draw the stress diagram for a composite PSC section if it is under propped construction.  

19. Define differential shrinkage. 

20. Define the deflection of composite members. 

21. Define the flexural strength of the composite members. 

22. Define shear strength of the members? 

23. Define concordant cables. 

24.Define the linear transformation? 

25. What are the methods of achieving continuity in continuous beams? 

 
 
 
 
 
 
 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



16 MARKS 
 

 
1. Explain the design procedure of Prestressed composite section  

2. A precast pre tensioned 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 a live load of 8kN/m2 calculate the resultant stresses 
developed if the section is propped and unpropped.  

3. A composite T beam is made up of pretensioned rib of 100mm wide and 200mm deep 
and a cast insitu slab of 400mm wide and 40mm thick. Having the modulus of elasticity 
as 28kN/m2, if the differential shrinkage is 100 x 10-6 determine the shrinkage stresses 
developed in precast and cast insitu units.  

4. 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.  

5.  i) Explain the types of composite construction with neat sketch.  

 (ii) Explain the precast prestressed concrete stresses at serviceability limit state.  
 

6. 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 @ midspan the beam is supporting its own weight The point 
load which must be applied at midspan to restore the beam to the level of its support.  

 
 
 

UNIT-5 – (MISCELLANEOUS STRUCTURES) 
 
TWO MARKS 
 

1. List the different types of prestressing adopted to the walls of the water tank  

2. Define circular prestressing.  

3. What are the applications of prestressed concrete tanks?  

4. State the principle involved in circular prestressing.  

5. What are the different types of joints used in the prestressed tanks?  

6. What are the stages involved in the design of prestressed concrete pipes?  
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7. What are different shapes of PSC tanks?  

8. What is the need of vertical prestressing in water tanks?  

9. Differentiate cylindrical and non cylindrical PSC pipes.  

10. What are the different types of joints used in the prestressed tanks?  

11. What is the effect of circumferential wire winding in longitudinal stresses?  

12. List the advantages of PSC pipes  

13. Write any two general failures of prestressed concrete tanks  

14. Define prestressed concrete poles. 

15. What are the different shapes considered in the prestressed concrete poles? 

16. Define prestressed concrete piles. 

17. What are the types of the prestressed concrete piles? 

18. Define bearing piles. 

19. Define pile shoes. 

20. Define sheet piles. 

21. Define pre stressed concrete sleepers. 

22. What are the types of pre stressed sleepers? 

23. Define pre stressed concrete pressure vessel. 

24. What are the advantages of pre stressed concrete pressure vessels? 

25. What are the junctions of the tank walls? 

 
16 marks 
1. Explain the different types of joints between the walls and floor slab of prestressed 

concrete tanks. 
 

2. Write the design criteria of PSC pipes in detail  
 

3. Write the design criteria of PSC pipes in detail. 
 

4. Explain the types of PSC pipes with neat sketch  
 

5. A pre stressed concrete pipes is to be designed to with stand a fluid pressure of 1.6 
N/mm2. The diameter of the pipe 1200 mm and shell thickness is 10mm. The maximum 
compressive stress in the concrete at transfer is 16 N/mm2. The residual compression of 1 
N/mm2 is expected to be maintained at service loads. Loss ratio is 0.8 high tensile wire of 
5 mm  diameter initially stressed to 1 kN/mm2 are available for use. Determine the 
numbers of the turns of wire per meter length and the pitch of the wire winding. 
 

6. Explain the types of the pre stressed concrete pipes. 
--------------------------------------------------------------------------------------------------------------------- 
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