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Problem 6.8 

Thickness h 

Density ρ 

Body Force Ky= - ρg 

 

 

 

 

 

Recall from the theory: 

Element Transformation                                                                            Shape Functions 

 

Coordinates: 

 

Relations between local and global reference system: 

 

 



Definition of Jacobian: 

 

Determinant of the Jacobian 

 

 

 

Matrix B: 

 

    

 



 

 

 

 

 

 

Element Stiffness Matrix 

 

 



We want to compute the dead weight: 

 

 

Introducing the values of the shape functions: 

 

 



 

 

 

Equilibrium: 

 

 

 

 

 

 

 

 

 



Problem 6.9 

 

 

 

     Gauss Numerical Integration: 

 

 

 

 

 



 

 

Two integration points 

 

 

 

Repeating the same procedure for all the forces: 

 



 

 

 

 

 

NOTE ABOUT THE INTEGRATION ACCURACY: 

 

In the tables, the accuracy n = 2m -1 (with m the number of integration points) is the order of the 

polynomial expression which can be integrated correctly with the Gauss approximation. 

In this case f() is a polynomial  of order 2  in  and of order 1 in  We need at least n=2 for  and n=1 

for  It means that, in order to have a correct integral, we need at least m=2 in  (which gives accuracy 

3>2) and m=1 in  (which gives accuracy 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Problem 6.9 

 

(a) 4 nodes elements 

 

 

 

Load Function in Local Coordinates: 

 



 

 

Substitution: 

 

 

ξ = 1 in node 2 and node 3 

 

 

 

 



(b) 8 nodes element 

 

 
 

 
 



 
 

 

 

 

(c)  

 

 

 

 

 

 



 (d) 

 

 


