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These are Topological Interlocking Configurations (TICs)



A TIC generation
method that runs on A valid TIC should not have
any surface overlapping between pieces
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We want to generalize the concept for any kind of surface.



TICs as
material

For a planar configuration using tetrahedra:

Avoids crack propagation.
Percolation threshold up to 59%
Easy to manufacture.

And many more!
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Image: Dyskin et al. (2002)



TICs as
Design

For a configuration based on any surface:
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Peripheral Constraint.

Pieces need help (e.g., glue or mortar).
Geometric domain affects the shape of the
pieces.
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Image: Tessmann (2002)



How to make a TIC?
(Traditional Method)
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Chessboard

Map a chessboard* on the geometric domain
(aka surface) and generate the pieces!

* In theory, any tessellation composed of even sided tiles would work.
Image from: General Framework for Discrete Surface Ricci Flow. Zhang et al. (2014)



Not so fast!

O lIrregular quadrilaterals generate irregular tetrahedra.
O Overlapping will occur.

O Pieces not necessarily align to features.

O Piece convexity is not guaranteed*.

O Is the structure stable?

* From tiles with more than 4 sides.



Our Method

(For cylinder only)

Polygonal approximation of the cylinder
using squares.

Black squares produceregular tetrahedra .
White squares producequasi- tetrahedra .

Parameters: radius of the cylinder, #rings, #
pieces per ring.
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Assume vertices 6 HO define a regular
tetrahedron. Segments 6 6and 6 Qorrespond to
its horizontal and vertical segments respectively.

The length of the mid section of the tetrahedron
(square) isa Then, the length of all segments of the
tetrahedronis ¢ &

The vertices of the tetrahedron are defined as:
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Wherewis the apothem of the polygonal
approximation of the cylinder, and "Qis the distance
from the square to both horizontal and vertical
segments of the tetrahedron.



Then:
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Generate the black regular tetrahedra:
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Generate the white regular tetrahedra:
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Generate the quasi- tetrahedra:
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The Intersect function is the ray- triangle intersection.



Quasttetrahedra resembles tetrahedraas & © Hb
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Quasttetrahedra resembles tetrahedraas & © Hb



