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Exercise 6.2 

 

Recall Important  Characteristic  of Shape Functions: 

1) Interpolation Condition  

The shape function has a unit value at node -i and zero in all other nodes 

2) Local Support  Condition  

Vanishes over any element boundary which does not include node -i 

3) Inter-element Compatibility Condition 

Satisfies C0 continuity between adjacent elements over any element boundary that includes node 

-i 

4) Completeness Condition 

The interpolation is able to represent any displacement field which is a linear polynomial in X and 

Y. 

5) Partition of units properties 

The sum of all the shape functions in each point must be 1 

 

 

We know all the shape functions except for one, so we can use the last property 

 

 
 

 

 

 

 



 

 

 

OK! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Exercise 6.3 

 

Find the distance from the origin of the node : 

 

 

We have to transform the local coordinates to global coordinates: 

We know the definition of global coordinates (x,y) from the nodal global coordinates (xi, yi)  and the shape 

functions: 

 

We compute the shape function in the point of interest  

And we need the global coordinates of the nodes (xi, yi) for the interpolation: 

 

First we compute the shape functions at the node of interest: 

 



 

 

Only N1, N2, N5 are non-zero, so for the interpolation we only need the global coordinates of nodes 

1,2,5. 

We know from the geometry the global coordinates of nodes 1, 2, 5: 

 

 

 

We can compute now the distance from the center 

 

Compare with the real geometry: 

 

 

 



NOTE: 

The geometry is approximated through the mesh and their shape functions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Exercise 6.4 

Importance of node ordering: 

 

 

 

Compute the determinant of the Jacobian: 

 

 

 

 

 



Step 1: 

 

Step 2: 

 

Step 3: 

 

 

Step 4: 

 

 

 

 

 



 

Exercise 6.19 

 

 

a) Determine the contribution from the body force to the node force vector in ELEMENT 2  

 

Body Force Data: 

 
 

The global coordinates are : 

 

 



 
 

 

So we compute the integral in LOCAL: 

 

 

 

 

 

 

 

 



Determine the stress in the following points:  

 

(1) x1=0, y1=0;  

(2) x2=L, y2=0; 

(3) x3=2L; y3=0 

 

The stress needs to be computed locally. All the points are in Element 1. 

 

 

 

Note about the Displacement Vector de1 
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