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Solution 

 

Theory Recall 

The FEM equilibrium equation for the element is: 

 

The displacement field is given by: 

 

The shape functions are:  

 

In order to compute the Stiffness Matrix: 

 

we need : 

C: the constitutive matrix for isotropic material in plane stress condition  

 

B: the derivative of the shape function matrix 

 



 

Our Problem: 

 

 

We consider the elements: 

 



Constitutive behavior: 

 

Element 1:  

 

 

Element 2:  

 

 

 

 

 

 



Assembling:  

 

 

 

   

Vector of forces 

The expression of the element force vector for the CST comes from 

 

 

 

 



LOAD CASE 1: 

 

 

Vector of Nodal Forces: 

 

Vector of Superficial Forces: 

(they act only on Element 2) 

 

 

 

No Body Forces 



 

Solving the system: 

 

Displacements: 

 

                    Forces: 

 



Post- Processing 

Element 1 

 

Element 2 

 

We only have tension in the X direction. OK ! 

 

LOAD CASE 3: 

 

 

Force Vector 

Nodal Force Vector 

 

 

 



Body Force Vector: 

 

 

Element 1: 

 

Element 2: 

 



 

Solving the system. 

 

 

 

 



Finding the reaction forces 

 

 

 

Post-Processing 

 

 

 



 

 

 

 


