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Reinforced concrete 

Introduction 
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Types of cement 

    Properties of Reinforced Concrete 

1-Compressive Strength 
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MPaff cr '62.0

2-Tensile Strength 

cr
ff '62.0                   ( MPa) 
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MPafwE ccc ')043.0(5.1   for 



wc 1440 2480kg/m
3
  

MPafE cc '4700    for normal weight concrete 

 

3-Modulus of Elasticity 

Reinforcing Steel 
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Loading 
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Flexural Analysis and Design of Beams 
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Elastic stresses:   uncracked  section  
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Elastic stresses:   cracked  section  
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 Ultimate Strength 

Loading  
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d       dt 

c 

Variation of strength 
reduction factor with 

net tensile strain 

Strength Reduction Factor    ()  
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Flexural behavior of singly rectangular reinforced 

concrete beam. 
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Types of failure 
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Balanced  reinforcement ratio    b  
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Max. reinforcement ratio  max 
 

Min. reinforcement ratio    min  
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Flexural behavior of Doubly rectangular reinforced 

concrete beam. 

Tension and compression steel both at yield stress 
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Part 1 

 

T1=C1              
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Compression steel below yield stress 
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 T-beams 
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Effective width (beff) 
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Shear and diagonal tension 
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Designing to resist shear  

Shear strength provided by concrete  

Shear reinforcement (stirrups)  
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Types of shear reinforcement  
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Stirrups design  

Slabs 
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One Way Slab 
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ACI Moment Coefficients 
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