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Why is NASA working on Concrete? 



Historical Concrete Technology Advancements 



3DPH Challenge: Phase 1 Design 



Teams, Partners, Sponsors, and PUBLIC 



Phase 2 Level 1: Cylinders & Cones 

Cones Slump Test 

ASTM C39 
Compression Test 



Phase 2 Level 2: Beams 

Beam Flex Strength Test 

ASTM C78 
Bend Test 



Phase 2 Level 3: Dome 



Phase 2 Level 3: Dome tolerance measurements 



Phase 2 Level 3: Printing Robots and Teams 



Phase 2  Structural Member Challenge Results 



Phase 3  On-Site Habitat Competition 

Autonomous Additive Construction System 
Registration open: Nov. 7, 2017 
Head-to-Head: April 29 – May 4, 2019 
Total Prize Purse: $2 million 

Level 1 (May 2018): Virtual Design partial 
Level 2 (July 2018): Foundation 
Level 3 (Dec. 2018): Sealing Test 
Level 4 (Jan. 2019): Virtual Design complete 
Level 5 (May 2019: Subscale Habitat 



Phase 3  Level 1 & 4 Virtual Design 



• Team shall 3D print a 2 m by 3 m slab 

foundation with optional wall interface and 

assess it for quality (smoothness and 

levelness) 

• Teams shall evaluate foundation durability by 

an impact test (drop a standard iron shotput 

from 5 m height) 

• Team shall 3D print specimens for ASTM 666 

freeze thaw testing and for ASTM C39 

compression testing 

• Autonomy to be scored based on number of 

physical and remote interventions required 

• Data and Certified Test results must be 

provided to Bradley by July 11, 2018 

• 10 teams with highest scores awarded prize 

proportional to score for total amount of up to 

$400k 

Phase 3  Level 2: Foundation 



Phase 3  Level 3: Sealing Test 

• Team shall 3D print a foundation and walls 

with optional roof section (wall penetrations to 

be autonomously placed and sealed) and 

assess sealing via water leakage testing 

• Team shall 3D print specimens for ASTM 666 

freeze thaw testing and for ASTM C39 

compression testing if there are changes 

from Construction Level 1 

• Autonomy to be scored based on number of 

physical and remote interventions required 

• Data and Certified Test results must be 

provided to Bradley by December 5, 2018 

• 8 teams with highest scores awarded prize 

proportional to score for total amount of up to 

$600k 



Phase 3  Level 5: Sub-Scale Habitat 

• Team shall 3D print a 1:3 model of their full 

scale habitat design, simplified as specified in 

the rules 

• Pre-printed parts may be autonomously 

placed to speed the competition 

• Habitat will be subjected to a smoke test for 

leakage, a projectile drop test for robustness, 

and a crush test for ultimate strength 

• Autonomy to be scored based on number of 

physical and remote interventions required 

• Additional tests and points will be based on 

material properties of printed materials  

• At CAT Facilities near Peoria Illinois on April 

29 - May 4, 2019  

• $500k for first prize, $200k for second prize, 

and $100k for third prize 



Enabling Space Exploration 






