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Topological Interlocking
Configuration (TIC)

Shape and alignment

\
Local interlocking

/

Kinematic constraints
Imposed by neighborhood
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Motivation

Convex polyhedra only




Enter TIGER

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




Default interface

| TIGER - Topological Interlocking GEneratoR
File Edit TIC View About




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

Geometric domain from an OBJ file (2242 vertices, 2248 faces)




8 | TIGER - Topological Interlocking GEneratoR — X
File Edit TIC View About
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Subdivided geometric domain into quadrilaterals (5611 vertices, 8992 faces)




8 | TIGER - Topological Interlocking GEneratoR

File Edit TIC View About
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Set face centers and edge directions (8992 faces)




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

g —

Build assembly using the HeighBisection method (8992 blocks)




8 | TIGER - Topological Interlocking GEneratoR

Edit TIC View About

File

Clip blocks to remove overlapping and improve alignment (8992 blocks)




B | TIGER - Topological Interlocking GEneratoR = X
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

QD DO~ A &
J.90e+05

® | 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

s T o 4 " 3 ¢ 3 P -y P - )
Verbose [] -1.002-08
Files []

oK Cancel

Distribution of minimum tension forces to maintain static equilibrium




B | TIGER - Topological Interlocking GEneratoR - X
File Edit TIC View About
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High detailed blocks on convex and concave sections of the geometric domain
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Cylinder: ABS
Plastic

Comjpression

Tension

5.42e+03
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—/j.. 3—/15"-#/' 3 9 s
115.
= N J —
- ) &=
lension
.’))Ji'r‘e'f"'r;‘)) &2 5 !8440
00.S
2.17e+03 57.7
1.08e+03 28.8
-1.002-08 -1.002-08

-1.00=-08

Cylindric TIC#Blocks: 400, #Interfaces: 780.Material: ABS PlasticDensity:1.07 g/cm 3, Friction:0.4




Cylinder: Masonry

Tension

2R

-JQ‘J

30.7
& 77a4M2
J.//d +03 23.0
= "
3.845+03 15.3
| 1.926+03 7.67
-1.002-03 - 1.002-038

Cylindric TIC#Blocks: 400, #Interfaces: 780.Material: Masonry,Density:2.1 g/cm?3, Friction:0.7




