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1D v 2D v 3D elements

Use the simplest elements possible

INCREASED COMPLEXITY

x ~ y > > > z
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1D Elements

INCREASED COMPLEXITY

Use the simplest elements possible

Orientation of the section is needed

Use of 1D elements
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1D MCR example

A simple optimisation study
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1D MCR example: issues

Curved tubes

Structural/shear panels 1D connections
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2D examples

Problem

Nominal Stress = force/area = 10,000/(1000 x 10) = 1MPa

Stress concentration factor for circular hole in large plate = 3

Theoretical stress = 3 x 1 = 3MPa around the hole

Use 2D elements to model ‘sheet’ parts
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2D example: Quads/Tris & refinement

Quads v trias
Quads = 2.48MPa
Tris = 2.33MPa

Use quads wherever possible!

Mesh refinement 
4 elements = 1.6MPa
8 elements = 2.06MPa
16 elements = 2.48MPa
64 elements = 3.02MPa

Refine your mesh to get accurate results!
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2D example: Biasing

INCREASED BIASING

IN
C

R
EA

SED
 B

IA
SIN

G

Note that the no. of nodes 
and thus the CPU time is the 
same
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2D Meshing: What not to do

Example of a bad mesh Example of a good mesh
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3D Elements: Tetras

Use 3D elements to model ‘solid’ parts

Many software packages now offer Automatic 
meshing using tetras if the CAD is simple and 
error free.  Alternatively use 2D (tria) to 3D 
(tetra)
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3D Elements: Brick Meshing

“planning, hard work and patience”

mailto:Kelvin.Lake@uwtsd.ac.uk


Kelvin.Lake@uwtsd.ac.uk
Room MT104C

11

3D elements
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