
(Strength Analysis of Beams..Contd)  

(According to SBC/ACI Code) 
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 A section that has a steel ratio such that the steel 

reaches yield strain (fy/Es) when the concrete attains 

strain equal to 0.003. 
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 Members whose steel tensile strain is less than εy when the concrete 

strain reaches 0.003 are called compression-controlled – considered to be 

brittle. (ACI Section 10.3.4)  

 Concrete crushes before steel yields. 

 Deflections are small and there is little warning of failure. 
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 Members with steel strains between y  and 0.005 are 

in a transition region  

 For 420 MPa steel, y can be  approximated as 0.0021 
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 Members whose steel tensile strain is greater than 0.005 when the 

concrete strain reaches 0.003 are called tension-controlled – considered 

to be fully ductile (ACI Section 10.3.4) 

 Steel yields before concrete crushes 

 Deflections are large and there is warning of failure 
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In order to have the member 

ductile enough steel tensile strain 

should not be less than 0.005 

(when the concrete strain reaches 

0.003). 



 Sometimes the applied bending moment (Mu) is so small that 
theoretically even a plane concrete section is able to resist it. 
However, If the ultimate resisting moment of the section is less 
than its cracking moment, the section will fail immediately when a 
crack occurs. 

 This type of failure may occur without warning. To prevent such a 
possibility codes specify a certain amount of reinforcing that must 
be used at every section of flexural members. 

 According to ACI (10.5.1): 
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Solution  Contd…. 
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