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CONTENTS 
UNIT 1: INTRODUCTION TO FINITE ELEMENT METHOD (FEM) 
Numerical methods. MEF foundation. Applications. 
 
UNIT 2: DISCRETIZATION 
Domain discretization. Primitive method and shape functions method. Natural coordinates and reference elements. 
Isoparametric formulation. Shape functions for one-dimensional, 2-D and 3-D elements. Finite element order. Lagrangian and 
serendipity elements. P-Method and H-Method. 
 
UNIT 3: FEM FORMULATION (6 hours) 
Fundamental assumptions of elasticity. Strain compatibility equations. Constitutive equations in 1D, 2D (plane stress, plane 
strain, axial symmetry) and 3D. Virtual work principle. Minimum total potential energy principle. Stiffness matrix. Elements 
assembly. Expanded stiffness matrix. Complete stiffness matrix. Boundary conditions and loads. 
 
UNIT 4: CONVERGENCE AND ERROR 
Conditions of displacement functions. Convergence criteria. Equilibrium and instability. Errors. Recovery processes and error 
estimators. 
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EVALUATION SYSTEM 

Attendance and participation in classroom activities (10%; unrecoverable) 
Written exam (60%; recoverable) 
Oral presentation of works (5%, unrecoverable) 
Course works reports (10%, unrecoverable) 
Practices reports (15%; unrecoverable) 
 
A minimum total score of 5/10 points and a minimum score of 4/10 in written exam are required. A minimum 90% attendance 
in classroom activities is required to consider unrecoverable evaluation systems. 
 
 


