~page 1 Review — Simple FEA for plane linear elasticity

* Approach: compute displacement field in an elastic
solid by

+ Interpolating displacement field

« (Calculating total potential energy of solids in terms of
discrete displacements

+  Minimize potential energy
* Interpolation — constant strain triangles
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~page 2 Review — Strain energy density in an element
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~page 3 Review — Total strain energy
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Review — Boundary loading

. I _
- pe!emenf _ _J.rr'”fd‘g _
. 0 _
- demem =—f; u(C)J. ds — (1 — %] ds _

0
- ru()L f!}c)é
2 2
_ L L L (@ (@ () () _
——[IIE IZE flE tzz] [ula uza ulc uzf}

elT ef

- :I_ E—

—page 4




~pag Review — Minimizing PE
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~page 6 Review — Constraining DOF

Modify equation system to impose known values of displacement

Original equations: 2 -
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—page 7 Review - Structure of a basic FEA code

* Read data defining problem:

« Material properties

- Nodal coordinates

+ Element connectivity

« List of nodes with prescribed DOF

- List of elements with loaded faces

* Loop over elements

« Compute element stiffness, add to global stiffness

* Loop over elements with loaded faces

« Compute element force vector, add to global force vector

* Modify stiffness and RHS to impose prescribed disps.

* Solve FEA equations for unknown nodal displacements

_page7—  * Post-processing — compute element strains & stresses




Topics for todays class

— * Observations from example FEA Matlab code —
* Brief look at HW?2

— * (Generalizing FEA procedures for elasticity —
- Deriving the FE equations from Virtual \Work
» 2D and 3D isoparametric interpolation

—  Calculating the element stiffness by numerical integration —
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~page 11 Improper constraints lead to singular stiffness matrix
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