
WORLD
LEADER
3D CONSTRUCTION PRINTING SOLUTIONS3DPC MATERIALS TRAINING: LEVEL 1

WORLD
LEADER
GERIUS MOELICH, PHD 

HEAD OF MATERIAL SERVICES AND TRAINING

GM@COBOD.COM



DISCLAIMER

This document or embodiment of it in any media and the information contained in it are the property of COBOD 
International A/S, Copenhagen, Denmark.

It is an unpublished work protected under copyright laws free of any legal responsibility for errors or omissions.

It is supplied in confidence, and it must not be used without the express written consent of COBOD International A/S 
for any other purpose than for which is supplied.

It must not be reproduced in whole or in part in any way (including reproduction as a derivation work) nor loaned to 
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Level 1 (Today)

1. Project recap (5 min)

2. Material process overview: Where are we with the 
materials (5 min)

3. System overview recap (5 min)

4. Key performance indicators (10 min)

5. COBOD’s guide to D.fab (20 min)

6. Break (10 min)

7. Theory of Materials (40 min)

8. Curing (5 min)

9. Safety (5 min)

10.Break (10 min)

11.Test and optional tutorial (30 min)

INDEX
Level 2

1. Standard operating procedures

• Materials

• Pump and hose

• Batchplant

2. Evaluation of material and operator

• Printability (open time, 
pumpability, shape retention)

• Buildabilty

• Plastic shrinkage cracking

• Strength



Project Design Project Adjustment Project Data – Digital Run Physical Installation 

Digital Installation Project Verification -Dry Run Material Verification -Wet Run Production

PROJECT OVERVIEW RECAP 



BOD2

SYSTEM OVERVIEW

SYSTEM OVERVIEW

Printer System  

Hose Management System (HMS) 

Material Delivery System (MDS)



MATERIALS PROCESS

Cement 
Sand and gravel

Raw material selection

Local conditions
Special requirements

Mix design

On-site sieve gradings

Fine-tune mix

SOP printing 
SOP equipment
SOP materials
Teaching

Buildability
Cracking 
Strength

Performance testing

techsupport@cobod.com
gm@cobod.com

Future inquiries

Pre-installation On-site training Post-installation



SYSTEM OVERVIEW

Cement silo
Optional extender silo

Gravel silo

Water

Plasticizer

Accelerator liquid

Accelerator powder
Stiffener

Sand silo



MATERIAL KEY PERFORMANCE INDICATORS



GUIDES

1. Raw material selection

2. Mix design 

3. Operation

4. Performance testing



MATERIALS THEORY: BINDERS
1. Cement

• Selection based on: strength and extenders
• 600-700 kg/m3 for mortars, 400-500 kg/m3 for 3DPC, 300 kg/m3 

for normal concrete
• Trade-off: surface finish, pumpability vs cost, cracking

2. Extenders (fly ash, slag, limestone)
• Selection based on availability, requires additional silo 
• Trade-off: improve surface finish, reduce cost, increase open time 

vs cracking
• Recommended: 100-150 kg/m3

Binder: 450 kg/m3
Min: 1000 DKK/m3 

Binder: 600-700 kg/m3
Min: 1500 DKK/m3

3. Water
• Quantity determines strength
• Water to cement ratio (W/C)



MATERIALS THEORY: AGGREGATES
1. Sand

• Selection based on particle size
• Too fine: cracking (mortar), strength reduction (water requirement)
• Too coarse: bad surface quality, pumpability

Too fine aggregates Too coarse aggregates

2. Gravel 
• Selection based on datasheet information: mainly particle size and source  
• Quantity: particle size



MATERIALS THEORY: ADMIXTURES
Plasticizer
• Reduces the amount of water to make mix fluid, therefore 

increasing strength
• Too high dosage: retard setting, reduce strength, cost
• Too low: Segregation, low strength
• Recommended: 1,8%

Kruger et al. 2020

Accelerators
• Reduce open time to increase buildability
• Too low: buildability issue
• Too high: lack of interlayer bonding, open time
• Dependent on: concrete temperature, but also the layer time

Secrieru et al. 2018

Keita et al. 2019

InterlayerInterlayerInterlayer

10 min 2 h 24 h



MATERIALS THEORY: ADMIXTURES
Shape retention

Filament tearing

Stiffener
• Shape retention, does not slump at extrusion
• Too high: filament tearing, clogging in the nozzle
• Immediate effect, not to be confused with buildability
Fibres
• Prevent cracking and filament tearing
• Minimum dosage: 0,1%
• Maximum dosage: clogging

Plastic shrinkage crackingMoelich et al. 2020



Why do the 3DPC crack soon after placement?
1. Fresh concrete contains water
2. Water is lost to the environment through drying
3. Cause shrinkage and cracking

Curing is about preserving the water inside the fresh 
concrete

Methods
1. Place concrete at a lower temperature (cool water)
2. Increase the humidity of the printing environment
3. Spray water mist onto the concrete during printing
4. Cover in wet burlap after printing 
5. Seal with a waterproof tarp 

CURING IS IMPORTANT!!!

Calculate the evaporation rate (Uno 1998)

<0,5 kg/m2/hr (indoor) = fibres + some curing 
>0,5 kg/m2/hr (outdoor)= fibres + moderate curing
>1 kg/m2/hr (arid)= fibres + extensive curing



SAFETY 

This is a construction site!
1. Personal protective equipment
2. Proper maintenance and cleaning of equipment



TEST TIME 

TAKE HOME TUTORIAL 
ABC construction is located in Cape Town, South Africa. The average temperature is 18ºC. 
1. You are provided with three cement types, which is suitable for D.fab and why?
2. Which sand type is best suited for 3D printing concrete?
3. What gravel to sand ratio do you recommend with Sand A and Gravel A?
4. What accelerator dosage do you recommend?
5. What mix design do you recommend?

https://www.flexiquiz.com/SC/N/3DprintingconcretewithCOBOD
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