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Comparison of construction techniques between 1950s (left) and 215t century (right).
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Conventional Construction 0
(forming, reinforcement placement & casting) \“\‘
: A\

Hybrid Construction
(printing formwork, reinforcement

Additive Construction Y
with Optimization placement & casting)
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Mixes for Additive Construction
Printability
Fresh and Hardened Properties

Shrinkage ”l
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Setting Time Compressive Strength
(ASTM C191-21) (ASTM C109)

P

Extrudability Buildability Fused Layers Scanning (LIDAR)
(Collaboration with Dr. Trias)
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leferent Printing Systems at ARC LAB
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In 2023, natural disasters displaced more than 2.5 million Americans

Cerrahoglu and Maden (2022) proposed another set of important criteria for temporary shelters

) Durability

)Safety & Privacy

) Reusability

)Transportability

)Rapid Assembly

)Easy to Store

)Expandability & Compactness
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3D-printed End
Cellular Unit

Durability

Safety and Privacy
Reusability
Transportability
Rapid assembly
Easy to store
Expandability

e

3D-printed Intermediate
Cellular Unit
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Unit (Corner) Insulative Foa_nj I ( Cellular Unit
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5- 3D Printing
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Mix Results

2- Mixing and Material Testing

|-1-‘
FEEER ey Compressive Strength . .
‘ | Printing (MPa) Flow table Vicat (min)
NN j Process 3days 7days 28Hays (mm) Initial setting time Fmal. Setting
3- Modeling and Slicing time
Before 48.4 52.9 68.9 114 61 180
After 475 53.7 64.1 Not Measured

5- 3D Printing

- Wall Assembly
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Slicer
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[) Scara Printer Eagle Extra Large.gcode

Slicing

3- Modeling and Slicing

(b)

(c)
= SkirtLayer @  Print Start/End

e Actual Print ------2 > Printing Direction
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Medium Sand

1- Raw Materials

5-3D Printing
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5-3D Printing

Corner Connection
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Edge Connection Interior Connection

5- 3D Printing
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Additive Construction of
Wall Segments *

Sealing Gaps between Wall
Segments

Placing Insulative Foam using
Vacuum Arm Head

Final Product of Honeycomb &
wall

Sealing Insulative Foam and
Wall Segments together

PRODUCTION LINE HONEYCOMB WALL @ARC-LAB
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Actuator

Head
Spreader
Beam
Honeycomb
Wall
Columnar
Unit
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