
Design of doubly Reinforced Rectangular Beams- Theory with Examples 

If a beam cross section is limited because of architectural or other considerations, itmay 
happen that the concrete cannot develop the compression force required to resist the 
give bending moment.  
In this case, reinforcing is added in the compression zone, resulting in a so-called 
doubly reinforced beam, i.e., one with compression as well as tension reinforcement. 
Compression reinforced is also used to improve serviceability, improve long term 
deflections, and to provide support for stirrups throughout the beam. 
Tests of doubly reinforced concrete beams have shown that even if the compression 
concrete crushes, the beam may very well not collapse if the compression steel is 
enclosed by stirrups. 
 
Benefits of doubly reinforced beam 

 Eases in Fabrication     - Use corner bars to hold & 
anchor stirrups. 

 Reduced sustained load deflections. 

 Creep of concrete in compression zone 

 transfer load to compression steel 

 reduced stress in concrete 

 less creep 

 less sustained load deflection 

 

 



Strength Calculations 

 

Nominal Resisting Moment When Compression Steel Yields 

 

 



 

 

 



 

 

 



 

Design of Doubly reinforced Beam 

Sufficient tensile steel can be placed in most beams so that compression 
steel is not needed. 

Example 1 

 

 

 

 



 

 

Example 2 

 



 

 



 



 

 

 



 


