
UNIT-IV 

Design for flexural resistance: 

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 pre stressed 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 pre compressed 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 methods:  

Strain compatibility method  

Assumptions: 

1. The stress distribution in the compression zone of concrete can be defined by 

means of coefficients applied to the characteristic compressive strength & the 

average compressive stress & the position of the centre of compression can be 

assessed.  



2. The distribution of concrete strain is linear. (i.e. the plane section normal to axis 

remains plane after bending)  

3. The resistance of concrete in tension is neglected.  

4. The maximum compressive strain in concrete at failure reaches at a particular 

level.  

 

 
 

 



 



 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 



 

 

 

 

 



 

 

 

 

 

 



 

 

 



 

 

 

 



 

 



 

 

 

 

 

 



 

Prediction of long time deflection: 

 

 



 

 

 

 



 

 

 



 

 



 

 

 

 

 



 

 

 

 

 



 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


