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A Study

on Prefabricated 3D Printing Structures for Sustainable High-Rise

Architecture
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Abstract

This hypothetical theory project investigates factory-based modular 3D printing as a sustainable alternative for high-rise construction. By

parametrically optimizing structural elements such as columns, beams, and slabs according to actual load paths, the approach dramatically

reduces concrete consumption and construction waste. Complex building components are fabricated off-site with millimeter precision and

transported for rapid on-site assembly, streamlining the construction process while minimizing environmental impact. Embedded sensors

within the printed modules enable real-time performance monitoring and algorithmic refinement, ensuring continuous improvement of

structural efficiency. The research aims to demonstrate how advanced digital fabrication methods can redefine skyscraper construction by

lowering CO,

emissions, enhancing material efficiency, and establishing new possibilities for sustainable architectural design.
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