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EXAMPLES 
8.1: Slope-deflection method 

 

Examples outline: 
1. KI examples 
2. DOF examples 
3. Equation examples 
4. FEM examples 
5. Complete examples 

 

 

1.  KI examples 
 
Find the degree of kinematic indeterminacy: 
 
1) Beam (assume beams are axially rigid): 
 

 
2) Frames (assume columns and beams are axially rigid): 
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2. DOF examples – for slope deflection 
 
Identify the: 

 UDOFs (DOFs  not equal to 0)   

 CDOFs (DOFs=0)      ... consider only slopes for the slope-deflection method 

                                     
 

 UDOFs  :      UDOFs :   
 
 

 DOFs  = 0  :      DOFs = 0: 
 
 

               
 
 

 UDOFs  :      UDOFs :   
 

 DOFs  = 0  :      DOFs = 0: 
 
 
 

 
 

 UDOFs  :         
 

 DOFs  = 0  :       
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3. Equations examples 
 
What slop-deflection equations would you use for each  beam ?  
 

 

 Member AB : apply Eq.#______ , once for _____  and once for  ______.  

 Member BC : apply Eq.#______ , once for _____  and once for  ______.  

 

 

 Member AB : apply Eq.#______ , once for _____  and once for  ______.  

 Member BC : apply Eq.#______ , once for _____ . 

 

 

 Member AB : apply Eq.#______ , once for _____ . 

 Member BC : apply Eq.#______ , once for _____  and once for  ______.  

 Member CD : apply Eq.#______ , once for _____ . 

 

 

 Member AB : apply Eq.#______ , once for _____  and once for  ______.  
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4. FEM examples 
 
Example: 

 

 
 
 

 
o FEMAB = ___________ 

 
 

o FEMBA=  ___________ 
 

o FEMBC = FEMCB=  _____ 
 

o FEMCD= FEMDC=  _____ 

 
 
Example: 

 
 
 
 
 

 
o FEMAB = FEMBA=  _____ 

 
 

o FEMBC = ___________ 
 
 

o FEMCB=  ___________ 
 

 
Example: 

 
 
 
 
 

 
o FEMAB = ___________ 

 
 

o FEMBA=  ___________ 
 

 
o FEMBC = ___________ 

 
 

o FEMCB=  ___________ 
 

 
Example: 

 
 
 
 
 

 
o FEMAB = FEMBA ___________ 

 
 

o FEMBC = ___________ 
 
 

o FEMCB=  ___________ 
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5. Complete Examples 
 
Example #1 

 

 
 

Degrees of freedom 

    

 
 
 

Slope-deflection equations 
 
1) Summarize: 

 
 Span AB Span BC 

DOFs = 0 ? 
 

 
 

FEMs 
 

 
 

Slope-def eqns 
 

 
 

 
  2) Find FEMs:  
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  3) Find  s:  
 
Span AB:    

Eq. #1:  

 

   
 
Span BC:    

Eq. #1:  

             
 
Equilibrium equations  

 
 

Solve for displacements and moments 
 
1) Substitute to find displacements 

       
2) Plug back into slope-deflection equations to find moments 
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3) Determine shears/reactions using FBDs ... 
 
Add the moments 

 
Determine shears/reactions using FBDs ... 
 

 
 
 
 

3) Draw FBD of entire structure ... 
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Example #2 

Degrees of freedom 

Slope-deflection equations 

1) Summarize:

Span AB Span BC 

DOFs = 0 ? 

FEMs 

Slope-def eqns 

2) Find FEMs:
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3) Find  s:

Equilibrium equations 

Solve for displacements and moments 
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3) Determine shears/reactions using FBDs ...

3) Draw FBD of entire structure ...
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Extra Examples – Hibbeler 

NOTE: the following example has support settlement ... but the steps other than for finding 
“settlements’ are the same ... 
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NOTE: the following example has a free-end ... 


