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EXAMPLES 
3.1 Deflections 

(Drawing deflected shape) 
 

 
 
Draw the deflected shape for the beams and frames below: 
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EXAMPLES 
3.2A Deflections 

(Moment-Area method) 
 

 
 
Example 1: Determine the slope at "b" and "c" (free end) of the cantilever beam. 

 
 
Draw shear and moment diagram ...   

 
 
Draw M/EI diagram... 

 
 
 
Draw an exaggerated elastic curve... 
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Apply theorem 1 ... 
 

 
' 
  
Determine the slope at point B: 
 
 
 
 
 
 
 
 
Determine the slope at point C:
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Example 2: Determine the deflection at points "B" and "C" of the cantilever beam. E = 200 GPa. 

 
 
Draw shear and moment diagram ...   

 
Draw M/EI diagram... 

 
 
 
Draw an exaggerated elastic curve... 
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Determine the Deflection at point B: 

 
 
 
 
 

 
 
Since the answer is positive it indicates that point B 
lies above the tangent at A (as assumed) 
 

Determine the Deflection at point C: 

 
 
 
 
 

 
 
Since the answer is positive it indicates that point C lies 
above the tangent at A (as assumed) 
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Often the moment-area theorems will not give us the slope and deflection directly. In these 
cases we need to use the theorems, geometry and knowledge of similar triangles to solve the 
problems … 
 
Some illustrative examples 
 
Consider the beam below, how would you find the deflection at point C ? 

 
Consider the beam below, how would you find the deflection at point C ? 

 
 

 
Consider the beam below, how would you find the deflection at point C?   
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Example 3: Determine the deflection of point C.  E = 200 GPa,
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EXAMPLES 
3.2B Deflections  

(Conjugate-Beam method) 
 

 
 
Example 1: Draw the corresponding conjugate beams… 
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Example 1: 

 
 
 
V, M diagrams 
 

 

 
Draw conjugate beam with appropriate supports and M/EI loading 
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Analyze conjugate beam  
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Example 3: 
Determine the slope @ B and the displacement @ C for the beam shown below.  
Give your answers in terms of EIAB        Note that: EIBD   = 2 EIAB    and   EIAB = EIDE    

 
 
V, M diagrams 

        
 
 
 
 
 
 
Draw M/EI diagram : 
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Conjugate beam with appropriate loading & analyze: 
 

  
 

Determine slope @ B ...  ϴb = Vb' (shown as By' in the figure) 

 

 
 
 
 
 
 

Determine deflection @ C ...   ∆c = Mc' 

 
 
 




