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Introduction

Construction 3D Printing

Automated Construction

v’ Extrusion-based 3D printing using
cementitious materials

Advantages

v' Faster and Automated Construction
Increased Design Freedom.

Site Utilization

Reduced Material waste.

Energy Efficient.

Lower Environmental Impact
Extraterrestrial Construction
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Cement Content in
Typical 3D printing relies heavily on High Cement C3DP

Content m Cement Content kg/m”3
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Emission
v" Impacts on Structural Properties.

Lietal (2024) [ IS

Impacts:

v" Increase in overall construction cost.

v' Environmental impact: Increased CO,
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Ways of Reducing Portland Cement Content
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Supplementary Cementitious |
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' Dense Particle Packing !

Comprehensive Performance Evaluation
(Printability and Structural Requirements)
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Sustainable Concrete 3D Printing

Incorporation of Quarry By-
products in Printing Materials
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Fuller -Thompson Modified Andreasen
Curve and Andersen Curve Optimization Curves
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Comparison with optimization curves for Different Combination of Pea-Gravel
with 3 types of Sands (Quarry By-product)
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| Testing of Printability |
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Additional constraints related to printability:

v Flowability of Cement Paste
v' Water Content ratio.
v’ Satisfactory Structural Properties at lower cement content.

Next Steps:

v Further mix design optimization.

v Targeted cement content from packing density.

v Printing with lowest cement content.

v Characterization of Structural and Mechanical Properties of low-cement printed materials.
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