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Working Stress Design Method 
Singly Reinforced Concrete beams: 

Based on cracked-elastic section: 
[  ,     ] 
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Ex1: 
If M=150kN.m, n=8, As=4000mm2, d=500mm, b=300mm,  
find stresses in steel and concrete. 
Solution: 
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Ex2: 
For data given in Ex1, if fc'=30MPa, fsallowable=140MPa, find 
moment capacity of the beam. 
Solution: 

fcallowable=0.45fc'=0.45*30=13.5MPa 

assume steel failure fs=140MPa 
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Ex3: Design of concrete beam. 
If M=300kN.m, fc'=30MPa, fs=140MPa, n=10, fy=300MPa. 
Solution: 

fcallowable=0.45fc'=0.45*30=13.5MPa 
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Assume d=2b→ b=d/2 
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Doubly Reinforced Beams: 
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jd=d-z →j=1-z/d 

Ms=As fs jd 
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Ex1: 
If M=150kN.m, n=8, find fs',fs,fc 



Concrete Design-WSD                                                                                                                                                                 16 

Solution: 
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kd=0.45*500=225mm 
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=71.1mm 

jd=d-z=500-71.1=428.9mm 
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EX2: 
For data given in ex1,if fs=140MPa, fc'=25MPa, n=8, find 
moment capacity. 
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Solution: 

Assume steel failure, fs=140MPa 
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Ex3: 
If M=300kN.m, fc'=30MPa, fs=140MPa, n=8, design beam for 
flexure. 
Solution: 

Assume singly RC beam and balanced 

failure 

fc allowable=0.45*30=13.5MPa 

 

kd=0.44*550=242mm 

j=1-k/3=1-0.44/3=0.85 
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jd=0.85*550=467mm 

 

M=Asfsjd 
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M'=Mt-Mc=300-229=71kN.m 
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kd=0.429*550=236mm 
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=70.2mm 

jd=d-z=550-70.2=480mm 
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Increase As' gradually, till    
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kd=0.411*550=226mm 
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=65.8mm 

jd=d-z=550-65.8=484mm 

 

 



Concrete Design-WSD                                                                                                                                                                 33 

 

 

 

 

 

 

 

 



Concrete Design-WSD                                                                                                                                                                 34 

T-Beam Section: 
EX1: 
If M=200kN.m,  , find fc and fs. 
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Solution: 

Assume N.A at x-axis 

 

 

 

Since 
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jd=d-z=500-46.3=453.7mm 
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EX2: 
For data given in ex1,if fs=140MPa, fc'=30MPa, find moment 
capacity. 
Solution: 

 

 

 

OR 

 

 


