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Topological Interlocking
Configuration (TIC)

N\

Shape and alignment

\
Local interlocking

/

Kinematic constraints
Imposed by neighborhood
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References at the end of the presentation 6




Motivation

Convex polyhedra only




Enter TIGER

N\
Desktop application to design TICs
\
Basic geometry editing
/
Static Equilibrium Analysis
/




| TIGER - Topological Interlocking GEneratoR - >
File Edit TIC View About

Default interface




8 | TIGER - Topological Interlocking GEneratoR — X
File Edit TIC View About

Geometric domain from an OBJ file (2242 vertices, 2248 faces) ey
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Subdivided geometric domain into quadrilaterals (5611 vertices, 8992 faces) 11
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Set face centers and edge directions (8992 faces)




8 | TIGER - Topological Interlocking GEneratoR
File Edit TIC View About
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Build assembly using the Height-Bisection method (8992 blocks)

13



8 | TIGER - Topological Interlocking GEneratoR

Edit TIC View About

File

Clip blocks to remove overlapping and improve alignment (8992 blocks)
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File Edit TIC View About

Calculate interface contacts between blocks (8992 blocks, 17958 interfaces)




B | TIGER - Topological Interlocking GEneratoR - X

File Edit TIC View About

Tension
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® | Equilibrium Analysis Parameters

Density (mass/vol) |h.EI?EIEIEI

Friction Coefficient |EI.4EIEIEIEI

Length Unit cm

Compression Weight |1.IIIIIIIZIEIEI

Tension Weight |1EIEIIZIEIEI.EIEIEIEIEI

U Tangential Weight |(1000.00000

V Tangential Weight |1IIIIIIIII.IIIIIIIIIIIIEI

Mormalize Forces = o — 3 - . P ‘
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Verbose [] -1.002-08

Files []

oK Cancel

Distribution of minimum tension forces to maintain static equilibrium
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File Edit TIC View About
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High detailed blocks on convex and concave sections of the geometric domain 17
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Cylinder: ABS
Plastic
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Cylindric TIC: #Blocks: 400, #Interfaces: 780. Material: ABS Plastic, Density: 1.07 g/cm?, Friction: 0.4
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Cylindric TIC: #Blocks: 400, #Interfaces: 780. Material: Masonry, Density: 2.1 g/cm?3, Friction: 0.7




Hand (quadrilaterals) TIC: #Blocks: 2368, #Interfaces: 4715
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Bunny (Archimedean) TIC: #Blocks: 13478, #Interfaces: 40420 25




Conclusion

N\
Single app to generate TICs
\
Save results for additional processing
/
Ongoing work
/




Thank You!

W abejara@purdue.edu
, @andresbeja87

f-:- http://andresbejarano.name




ABS Plastic
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Hand (quadrilaterals) TIC: #Blocks: 2368, #Interfaces: 4715




ABS Plastic
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Hand (Archimedean) TIC




ABS Plastic
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Bunny (Archimedean) TIC: #Blocks: 13478, #Interfaces: 40420




Material

Density p Static Friction p

ABS Plastic

Masonry

1.07 g/cm?®

2.1 g/cm?®

0.4
0.7

Shape Tiles #Blocks #Intfs.  Material — #lters. Dur. (s)
Planar Squares 81 144 ABS Plastic 16 0.09
Planar Squares 81 144 Masonry 15 0.07
Planar  Archimedean 145 368  ABS Plastic 17 0.15
Planar  Archimedean 145 368 Masonry 17 0.14
Saddle Quads 81 144 ABS Plastic 15 0.08
Saddle Quads 81 144 Masonry 16 0.13
Saddle  Archimedean 145 368  ABS Plastic 17 0.20
Saddle  Archimedean 145 368 Masonry 17 0.19
Cyl. (V) Squares 400 730 ABS Plastic 57 1.49
Cyl. (V) Squares 400 780 Masonry 42 0.87
Cyl. (H) Squares 400 780  ABS Plastic 54 1.44
Cyl. (H) Squares 400 780 Masonry 45 1.00
Sphere Quads 1536 3072  ABS Plastic 48 5.72
Sphere Quads 1536 3071 Masonry 52 11.30
Hand Quads 2368 4715 ABS Plastic 114 22.86
Hand Quads 2368 4715 Masonry 90 18.63
Hand  Archimedean 4717 14068  ABS Plastic 124 50.62
Hand  Archimedean 4717 14068 Masonry 98 41.67
Bunny  Archimedean — 13478 40420  ABS Plastic 85 129.05
Bunny  Archimedean — 13478 40420 Masonry 85 126.26




