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3DCP - Great Excitement…but, it’s the Wild West out there

• Faster construction

• Low Cost

• Low waste

• Resilient

• No material standards

• No building code

• No jobsite testing procedure

• Trial and error on jobsite
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The first 3D Printed 

2 Story House in USA-2023

3DCP Residence

in Richmond VA in -2021

• Multiple suppliers

• Pre-packaged in a factory

• Engineered to specific properties for printability and 

constructability

• Quality-controlled, warrantied and technically serviced

3DCP Live Demo at WOC-2024

Pre-blended 3DCP Printing Mortar



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

3rd Trial: 

Geopolymer
2nd  Trial: 

Quikrete 3D Printing Mix
1st Trial:

Local mix + Commercial 3D additive 

Didn’t Work Teardown Didn’t Work

➢ What are the minimum qualification for 3DCP materials? 

➢ Who makes selection of 3DCP materials based on performance & cost?  

➢ How to properly inspect the field performance and quality?  ?
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Why was the 3DCP House Torn Down?

• Structure engineer specified >5000 psi @ 28d

• The Quikrete 3D Printing Mix was tested at a 3rd party 

independent lab, meeting TDS and job spec > 5000 psi.

• The local field-testing lab indicated the 28 days strength was 

<5000 psi (~3500-5000 psi). 

• The owners and designers decided to demolish the finished 

walls and closed the project. 

3rd party lab testing 

result 5455 psi

➢What strength is needed?

➢How should that strength be measured on site?

➢What is the impact of printing on strength?

➢Reinforcing requirements?
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• Innovation Task Group 93‐12 ITG‐12 (ITG‐12) to develop code requirements, design, and 
     prescriptive provisions for additively constructed above‐grade concrete walls for residential 
     structures for incorporation into ACI 332 and IRC. Request for Proposal from qualified 
     firms to create design and prescriptive code provisions. 
• ACI Committee 564 - 3-D Printing with Cementitious Materials

• 564-0A Emerging Technology Report
• 564-0B Structural Design and Testing
• 564-0C Material Testing and Formulation
• 564-0D Modeling and Performance Prediction

3DCP Standards, Specifications & Codes Under Development

• ICC AC509 3D Automated Construction Technology for 3d Concrete Walls – 2021
• IS-3DACT 3D Automated Construction Technology for 3D Concrete Walls Consensus 

Committee are formed in 2023
• ICC 1150 Standard for 3D Automated Construction Technology for 3D Concrete Walls – ongoing

• ISO / ASTM 52939:2023-11 Additive manufacturing for construction — Qualification 

principles — Structural and infrastructure elements 
• ISO JG80 and ASTM F42.07.07 Subcommittee - Construction
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IS-3DACT Material Group Activities

A mockup wall is 

needed for cutting 

out specimen for QC

3DCP Material Prequalification
Existing ASTM methods are used

• Workability

• Air content 

•  f/t 

• Compressive strength & MOE

• Shrinkage

3DCP Field QC and QA
Freshly Mixed Materials

• Sampling from printer nozzle!!!

• Workability (slump)

• Air content 

Hardened Materials – Cut out Specimen from Mockup Wall

• Compressive strength

• Interlayer bond strength

good interlayer
bad interlayer

anisotropic in x, y or z direction

X

Z

Y
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Summary

• Standards can help avoiding costly (and potentially dangerous) 

mistakes that hurt the adoption of a promising technology

• Any standards should not limit innovation

• Don’t underestimate 3DCP -- it may not be cheap, fast, cost efficient, 

sustainable, etc., yet, it has many benefits, such as automated 

construction, design flexibility (shape, contour and aesthetics), 

durability, and hazard resistance (fire, hurricane, tornado, pest etc.). 

• Working out high quality, unbiased, and efficient standards, 

specifications & codes is not an easy task. Volunteers, please join 

us. 
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Thanks! Questions? 

Bing Tian, Ph.D.

bing.tian@quikrete.com
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