
 
 

SMPE104 FINITE ELEMENT METHOD AND APPLICATIONS 
 

UNIT I BASIC CONCEPTS 
Basic concepts - Discretization of continuum, typical elements, the element 
characteristic matrix, element assembly and solution for unknowns - Applications. 

 
UNIT II VARIATIONAL PRINCIPLES 
Variational principles, variational formulation of boundary value problems, variational 
methods approximation such as Ritz and weighted residual (Galerkin) methods, 
Applications. 

 
UNIT III DISPLACEMENTS BASED ELEMENTS 
Displacements based elements, finite elements for axial symmetry. One- 
dimensional problems of stress, deformation and flow, assembly, convergence 
requirements, Finite elements analysis of two-dimensional problems. The linear and 
quadratic triangle, Natural coordinates. 

 

UNIT IV ISOPARAMETRIC FORMULATION 
Isoparametric formulation – Isoparametric bar element – plane bilinear isoparametric 
element – refined elements – Numerical integration techniques. 

 
UNIT V APPLICATIONS IN GEOTECHNICAL ENGINEERING 
Use of FEM to Problems in soils and rocks, Introduction to non-linearity. Description 
and application to consolidation, seepage and soil – structure interaction problems. 
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