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• Structural Engineer
– MSc from UIUC

– PhD from UIUC

• Professional work @ SOM-Chicago

• Assistant Professor @ PUC-Chile

• Research Focus
– Structural Optimization

– Topology Optimization

– Computational Mechanics



Tensegrity Tessellations

• Tensegrities
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TOP: Buckminster Fuller (architect)

LEFT: Needle Tower by Kenneth Snelson



Tensegrity Tessellations

• Tensegrity Class

– BOTTOM: Class-1

– RIGHT: Class-2
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Oliver Loesler Tristan d'Estree Sterk



Automatic tensegrity generation

• MILP optimization (Liu & Paulino 2019)
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Automatic tensegrity generation

• MILP optimization (Liu & Paulino 2019)
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As little pre-stress as possible in all candidate members

True force in a member



Automatic tensegrity generation
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As little pre-stress as possible in all candidate members

Nodal equilibrium



Automatic tensegrity generation

• MILP optimization (Liu & Paulino 2019)
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As little pre-stress as possible in all candidate members

Nodal equilibrium

G = element connectivity, s = “is strut” flag,
n = tensegrity class, Gp checks for strut collisions



Automatic tensegrity generation

• MILP optimization (Liu & Paulino 2019)
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As little pre-stress as possible in all candidate members

Nodal equilibrium

G = element connectivity, s = “is strut” flag,
n = tensegrity class, Gp checks for strut collisions

Limits the total number of struts

Tension slack variable must be positive

Compression slack variable requires sk=1 to not be zero

Sk={0,1} is a integer variable



Automatic tensegrity generation

• Free-form tensegrity automatic generation
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Tensegrity tessellations for metamaterials

• Periodic tensegrities

1
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Tensegrity tessellations for metamaterials

• Periodic tensegrities

1
3



Tensegrity tessellations for metamaterials

• Periodic tensegrities
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Space-filling polyhedra

• Actually… we can have voids.
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Library of examples
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Library of examples
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Applied example
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Why?

• Metamaterial with unique (and extreme) properties
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