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Finite Element Method: The Course

Advanced Finite Element Analysis

How FEM?
& e What is FEM?
e Where FEM?

* Why FEM?

Solid Mechanics
Theory of Elasticity
Matrix Algebra
Structural Analysis

Matrix Method of Structural Analysis

12 weeks
5 lectures per week

Each lecture 1s 25 — 30 mins




Steps in Engineering Analysis !
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Structures under moving load




“All models are wrong, but some are useful”

i _ George Edward Pelham Box, FRS
Approximation




“All models are wrong, but some are useful”
George Edward Pelham Box, FRS

Approximation




—

“All models are wrong, but some are useful”
George Edward Pelham Box, FRS

Approximation

N=4, |Error|=0.62633
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Finite Element Method: The Concept !
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Finite Element Method: The Concept
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Finite Element Method: The Concept !
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Finite Element Method: The Concept !
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Finite Element Method: The Concept !
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Finite Element Method: The Concept
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Problem
domain

generation:
subdividing
problem domain
into finite
clements

Element
formulation:
development of
equations for
elements

Assembly: Solution
Obtaining
equations for the
entire system from
the equations of

individual elements




Finite Element Method: The Concept !
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Finite Element Method: The Concept
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Problem Mesh Assembly: Solution
domain generation: Element Obtaining
subdividing formulation: equations for the
problem domain development of entire system from
into finite equations for the equations of

elements elements individual elements






Three tenets

* Equilibrium

«  Compatibility @

 (Constitutive Relation
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Finite Element Method: The Concept (Recall)
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subdividing formulation: equations for the
problem domain development of entire system from
into finite equations for the equations of

elements elements individual elements







Direct Approach
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