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Part 1: Design and architecture

Pantheon Rome (126 AC) Philips pavilion
Example of superb architecture and a sustainable Example of free form architectural design at the
concrete structure World’s fair 1955 in Brussels
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(Source: www.iea.org)
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Part 2: Digital manufacturing via

3D printing




Part 2: Introduction & Printer
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Part 2: Geopolymer

Definition: Geopolymer is an inorganic alumino-silicate polymer synthesized from
alkaline activation of various aluminosilicate materials of geological origin or by-
product materials like fly ash, metakaolin and blast-furnace slag.

Goal: Development of 3D-printed geopolymer binder for Sustainable Construction
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Rheology of Fly-Ash/Slag-Based Geopolymer Concrete
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Conclusion

* Increase of GGBFS in the fly ash based geopolymer mixture reduces the
workability and setting time. Slump of concrete and flow of mortar decreased

with the increase of slag.

* Rheological parameters vyield stress is more sensitive to changes in the molar
strength of the NaOH solution and is comparatively less sensitive to the quantity
of the sodium silicate solution in the mixture. Plastic viscosity, on the other
hand, is sensitive to both the molar strength and the quantity of the sodium
silicate solution in the mixture
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