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ESL (Equivalent Single Layer) plate theories: 

 

• CLPT (CLassical Plate Theory) 

• FSDT (First order Shear Deformation Theory) 

• HSDT (Higher order Shear Deformation Theory) 

 

 

 

Layerwise plate theories: 

 

• Layerwise FSDT 

• Layerwise HSDT 

 

 

 

 

Different plate theories 
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Kirchhoff hypotheses for CLPT 

1. straight lines normal to the mid-surface remain straight after deformation 

2. the thickness of the plate does not change during a deformation. 

3. straight lines normal to the mid-surface remain normal to the mid-surface 

after deformation 
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Displacement components for CLPT 
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Displacement components using CLPT 
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Obtaining Strain components 

Using Lagrange - Green strain tensor: 



   

       www.centec.tecnico.ulisboa.pt                                                                                                                           7                      Name of the Conference/Meeting 

strain components using CLPT 
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Strains, Stresses and resultant forces using CLPT 
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Kirchhoff hypotheses for FSDT 

1. straight lines normal to the mid-surface remain straight after deformation 

2. the thickness of the plate does not change during a deformation. 
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Displacement components for FSDT 
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Displacement components using FSDT 
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strain components using FSDT 



   

       www.centec.tecnico.ulisboa.pt                                                                                                                           13                      Name of the Conference/Meeting 

Strains, Stresses and resultant forces using FSDT 
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ESL and layerwise theories 

FSDT 

HSDT 

Layerwise FSDT 

Layerwise HSDT 


