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Finite Element Method-MSc
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Brief explanation of FEA for a stress analysis problem 1
FEM versus Classical method and FDM 1
Definition of Matrix Displacement Formulation (MDF)- Techniques of 1
saving computer memories
Application of MDF on Spring systems, Bar elements and Trusses 2
Application of MDF on Beams and Frames

3-4

Element shapes, nodes, nodal unknowns and coordinate systems 5
Derivation of shape functions using polynomials 6
Shape functions using Lagrange polynomials and Serendipity family 7
elements
Strain-Displacement matrix for Constant and linear strain triangular 8
elements
Strain-Displacement matrix for Beam elements 8
Assembling stiffness equation using Direct Approach 9




Assembling stiffness equation using Galerkin’s Method, Virtual Work

Method Approach 10
Assembling stiffness equation using Variational Method Approach — 11
Principles of Minimum Potential Energy

Discretization of a structure, Finite representation of infinite bodies, 12
Higher order element vs Mesh refinement

FEA- Plane stress and Plane strain problems 13
Basic theorems of Isoparametric Formulation 13
Numerical Integration in computing stiffness matrix 14
Examples based on Numerical Integration for stiffness matrix 15
Introducing some standard packages of FE-based Analyses- and Their 16

features




