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Construction 3D printing



Advantages of Construction 3D Printing
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Advantages of Construction 3D Printing



Requirements towards materials for 3D 
printing can be challenging for OPC or 
gypsum based systems



1. Fast hardening and strength grow

2. Tixothropy, shape hold

3. No shrinkage, no cracks

4. No cold joints between layers even after hardening

5. Structural final strength

6. Compatibility with steel reinforcement

7. Pumpability

8. Neutral carbon footprint

3D printing mortar MUST have the following properties:



Why Geopolymer Mortar is Perfect 
Material for Construction 3D Printing?









Recent Projects



Geopolymer precast railroad ties



Cooperation with the Institute of Permafrost science, Yakutsk, Russia for studying the 
heat of reaction of geopolymer concrete.

Preserving the permafrost in Siberia
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Ambient-cured Geopolymer Concrete

OPC/GGBS Concrete

Chapter 25. Geopolymer Chemistry and Application - J. Davidovits



OPC Based 
Total temperature increase 40oC


Geopolymer Cement Based 
Total temperature increase 15oC


Heat of Reaction of Geopolymer Concrete

Heat of reaction inside OPC based concrete (to the left) and Geopolymer cement based concrete 
(to the right) in the steam curing chamber



Salts and gypsum Building blocks

Chemical Waste Entrapment



Russian edition of the Geopolymer book by professor Joseph Davidovits

Available next year

Promoting Geopolymer Science



Challenges of scale



Materials for small-scale and laboratory mixing 

Binder components: 
White Metakaolin             0,6-0,7 EUR/kg

Pure Al2O3                                    2-3 EUR/kg

MgO                                 5-10 EUR/kg

White microsilica             1,0-3,0 EUR/kg

Microsilica                       0,3-0,5 EUR/kg

Fly-Ash                            0,2-0,8 EUR/kg

GGBS                              0,3-0,5 EUR/kg


Fillers:  
Fillite (microspheres)       1-2 EUR/kg

Pure sand with specific granulometry 0,5-1 EUR/kg

Dry sand                          0,15 - 0,3 EUR/kg


Silicates: 
Extra-pure soluble silicates K, Li, Na based 2,2 - 5,0 EUR/kg


TOTAL cost of geopolymer mortar: 3-10 EUR/kg  



Transportation costs 
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Certification of Products
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TEST REPORT
Construction Materials Laboratory Section - Structural Unit

COMPRESSIVE STRENGTH OF HARDENED MORTAR

This Report is computer approved and authorized by Structural Unit
It does not require any signature

1

Report No:

Report Date:Project No:

Project Name:
Consultant:

Contractor:

Location:
Source:
Sample Description:

Request No:

Sampling Date/Time:
Receiving Date/Time:

Sample Size:

Nominal Size / Working Block Size L * T * H (mm) :

Lot Number:

Lot Size:
Sender No:
Laying Date/Production Date:

Sampled By:

Samples Brought By:

Sampling Method:

Test Method:

Tested By:

Testing Date:
Sampling Report No:
Test Method Variation:

TEST RESULTS

TYPE OF MORTAR
PRODUCT NAME
SPECIMEN DIMENSION (mm)
WATER RATION (VOL/WT)%
PRODUCT MANUFACTURING DATE
AGE AT TEST (DAYS)

MEAN COMPRESSIVE STRENGTH, 
N/mm2

100064593

PS17-1076

TESTING SERVICE FOR RENCA RUS

NA

RENCA RUS

DUBAI

NOT GIVEN

MORTAR

06/05/2017

EMTX-2017-021167

05/04/2017 08:00 AM
05/04/2017 08:00 AM

16 kilogram

NG
NG

GP3D

Andrey Dudnikov (supplier)

Andrey Dudnikov (supplier)

NOT GIVEN

BSEN 1015-11:1999

1- PRODUCT NAME : RENCA 3D GEOPOLYMER CONCRETE
2- DEMOULDING OF SPECIMEN AFTER 60 MINUTES
3- MIX PROPORTION : GEOPOLYMER CEMENT (PART A) – 30.9% + SAND 57.4% + GEOPOLYMER REAGENT –
GEOSILICATE (PART B) 11.7%

JVBRIONES

05/04/2017 09:00 AM

NIL

PARAMETERS RESULTS

3D GEOPOLYMER CONCRETE
RENCA 3D GEOPOLYMER CONCRETE

40
SEE REMARKS

05/04/2017
28

46.3

To verify this document please go to http://login.dm.gov.ae/wps/portal/documentverification and
Enter Document ID: EMTX-2017-021167 and Verification Code: 091-287 or scan the QR code below.

Material/Mix type: 3D GEOPOLYMER CONCRETE

Remarks:

Cooperation with local institutes



Logistics Challenges
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RENCA international sales




Logistics Challenges

There is a need for local production!

• High cost

• Long time of delivery

• Import / export taxes

• Geopolitical issues

• Not in comply with LCA



Franchise network!



US

Vietnam

Spain

France
Slovakia

Russia

RENCA franchise network




RENCA franchise network




RENCA franchise network


• Raw materials R&D

• Development of products

• Technical support

• Initial/ongoing training

• Equipment supply 

• Marketing



RENCA local stocks




RENCA is available in the USA



RENCA services









RENCA products



Ready to Use RENCA Products Supply




Repair Mortars




3D Printing Mortars




RENCA equipment



Equipment Manufacturing and Supply




Mobile Concrete Plants




Laboratory mixers




Integration of geopolymer binder mixing unit  
into existing concrete batching plant



Construction 3D Printers




Extruders




Linear rails for 3D printers




Continuous tracks




Partners and Clients





Global Change Institute Brisbane, Australia

RENCA Inc



