~page Review - Simple FEA for plane linear elasticity

* Approach: compute displacementfield in an elastic
solid by
« Interpolating displacement field

« Calculatingtotal potential energy of solids in terms of
discrete displacements

* Minimize potential energy

L

* Interpolation— constant strain triangles
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~page 2 Review — Strain energy density in an element
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Material Props: -ﬂw:a ( ‘Z.) 4.

Young's_modulus:  100. ( QK N - r/ i
Poissons_ratio: 0.3 }/ Tt
No._ nodes: 4 iy |
Nodal_coords: }
0.0 0.0 2 (2'
1. 0.9 Ay ‘
.2 1.0 05} . d""f\afe
1.0 . 1}!

L9 04l
No. elements: 2 [l ) \
Element_connectivity: 03r

123 02} _
24 3 o1} —r—
3 . —

No. nodes with _prescribed DOFs: 1 1 . . . =
Node_#, DOF#, Value: /7 02 04 08 08 1 12
11 0.0 AN 2
120.0
310.0 L =10
No. elements with_prescribed loads: 1
El t & F Tracti t
ement_#, Face_§, Traction_components 'E-?_..: O

2110.0 0.9

—page 14




~page 15 Improper constraints lead to singular stiffness matrix
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Volumetric locking in near-incompressible materials

Example problem: plane strain strip with central hole
Contours show oy, 2

Results for v=0.3

Results for v =0.499

. ) . 1.5}
Spurious pressure fluctuations — this happens
because the elements become very stiff 05|

Constant strain triangles always give
incorrect results for near incompressible 5]
materials — there is no fix. T

For other element types, reduced integration is used to correct volumetric locking.
Hybrid elements are specially designed to be used for near incompressible materials
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