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Overview
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Construction industry over the last decades 

Comparison of construction techniques between 1950s (left) and 21st century (right).
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Conventional Construction

(forming, reinforcement placement & casting)

Additive Construction

with Optimization

Hybrid Construction

(printing formwork, reinforcement 

placement & casting)
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Mixes for Additive Construction

- Printability

- Fresh and Hardened Properties

- Shrinkage 
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Flow Table Test 

(ASTM C230/C230 M-21)

Setting Time

(ASTM C191-21)
Compressive Strength

(ASTM C109)

Extrudability Fused Layers Scanning (LiDAR) 

(Collaboration with Dr. Trias)
Buildability
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Different Printing Systems at ARC-LAB

Successful Extrusion and Buildability (Different Systems, 1K)



Housing and Shelters 
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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



Housing and Shelters 
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SuperAdobe (Eco-Dome)                      Future Shack                             U-Dome



Proposed Multi-Functional Wall
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✓ Durability

✓ Safety and Privacy

✓ Reusability

✓ Transportability

✓ Rapid assembly

✓ Easy to store

✓ Expandability 

✓ Compactness

✓ Flexibility



Methodology 
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Methodology (Materials) 
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Mix Results



Methodology (CAD/Slicing) 
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Slicing 

Slicer 



Methodology (3D-Printing) 
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Methodology (3D-Printing) 
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Corner Connection



Methodology (3D-Printing) 
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Edge Connection Interior Connection



Methodology (Assembly) 
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Methodology (Production Line) 
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Experimental Testing
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Experimental Testing
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Layer Fusion LIDAR Scanning for Assembly 
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