


Flexural strength of prestressed concrete member 
  

Types of flexural failure  
 

1. Fracture of steel:-  

                 A minimum longitudinal reinforcement of 0.2% of the total 

concrete area shall be provided in all the cases except in the case of 

prestressed units of small sections. This reinforcement may be further 

reduced to 0.15% in the case of HYSD bars. The percentage of steel 

provided, both tensioned & un-tensioned taken together should be 

sufficient so that when the concrete in precompressed tensile zone 

cracks, the steel is in position to take up the additional tensile stress, 

transferred on to it by the cracking of the adjacent fiber of concrete & a 

sudden failure is avoided.  



2. Failure of over reinforced section:- 
 

              When the effective reinforcement index , which is 

expressed in terms of the percentage of reinforcement, the 

compressive strength of the concrete and the tensile strength of 

the steel, exceeds a certain range of values, the section is said to 

be over reinforced. Generally, over-reinforced members fall by 

the sudden crushing of concrete, the failure being characterized 

by small deflection and narrow cracks. The area of steel being 

comparatively large, the stresses developed in steel at failure of 

the member may not reach the tensile strength & in many cases 

it may well be within the proof stress of the tendon.  



3. Failure of under reinforced 
section:- 
 

           If the cross-section is provided with a steel greater than 

the minimum prescribed above, the failure is characterized 

by an excessive elongation of steel followed by crushing of 

concrete. This type of behaviors is generally desirable since 

there is considerable warning before the impending failure. 

As such, it is common practice to design the under-reinforced 

sections, which become more important in case of statically 

indeterminate structure.  



Design of Prestressed Concrete Member 
 
Indian code (as per IS 1343 1980) 
Assumption 

1. The plane sections normal to the axis remain plane after 

bending. 

2. The maximum strain in concrete at outermost compression 

fibre is taken as 0.35% in bending regardless of the strength of 

concrete.  

3. The relationship between stress & strain distribution in 

concrete is assumed to be parabolic. The maximum 

compressive stress is equal to 0.446 Fck  

Where, fck = Characteristic strength of the concrete 

4. The tensile strength of concrete is ignored. 

5. The steel & concrete are bonded completely. 

6. The stresses in bonded prestressing tendons are derived from 

the respective stress-strain curve for the particular steel. 





Moment of resistance of flanged section  
         The ultimate moment of resistance of flanged 
sections in which the neutral axis falls outside the flange is 
computed by combining the moment of resistance of web & 
flange portion & considering the stress block is shown 
below.  































  In the anchorage zone or end block of a post-
tensioned concrete member the state of stress 
distribution is complex and 3D in nature. 

 
 In most post tensioned member, the pre stressing 

wires are introduced in cable holes or ducts, pre 
formed in the members and then the stresses 
anchored at the end forces 
 

 Anchorage zone 
    The zone between the end of the beam and the section 

where only longitudinal stress exists is generally referred 
to as the anchorage zone or end block 
 







 

Magnel’s method 

           In this method the end block is considered 

as a deep beam subjected to concentrated 

loads due to anchorage on one side and  to 

normal and tangential distribution from the linear 

direct stress and shear stress distribution from 

other side. 







 Guyon method developed for computation of 

bursting tension in end block which are based 

on this investigation concerning the distribution 

of stresses in end block  subjected to 

concentrated loads. 




























