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Introduction

This research proposes a conceptual framework for identifying effective elements and components in the design
of 3D-printed housing. The framework is derived from a systematic review of literature focusing on the
architectural characteristics of such housing. The study addresses key aspects and considerations essential to the
design process for 3D-printed homes. Additionally, it provides an overview of foundational architectural principles
required for housing design using 3D printing technology. By analyzing academic articles, books, and other
scholarly sources, this review synthesizes relevant insights. The findings aim to assist architects, engineers, and
researchers by informing their design strategies and decision-making processes.

Materials and Methods
To identify relevant design features, the study categorizes them into five groups: structure, materials, printer
type, construction site, and architectural characteristics. In the selected literature, we examined case studies and

attributes within each category to enhance designers’ understanding of this field. The research methodology
follows a systematic literature review approach.

Results and Discussion

Materials: Concrete is the predominant material for 3D-printed housing, and its use complies with construction
regulations in Iran, facilitating permit approvals.
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Printer Systems: Two systems dominate the field, accounting for over 90% of 3D-printed structures:
Gantry systems are widely used for linear layouts, large-scale projects, and simple rectangular forms.
Robotic arm systems are better suited for complex geometries and smaller-scale constructions.

Construction Site: On-site construction using gantry printers is ideal for large projects, while workshop-based
fabrication is recommended for intricate designs with limited scope.

Structural Considerations: Concrete’s low tensile strength can be mitigated by manually integrating steel elements
or adding reinforcing additives (e.g. glass fibers).

Architectural Features:

Limitations: Constraints include printer dimensions, permissible angles for inclined forms, and challenges in
reinforcing and installing utilities.

Design Opportunities: Curved walls, free-form geometries, and compatibility with computational design tools
enable innovative applications. Such designs are particularly suitable for single-story structures but can be
combined with conventional structural systems (e.g. traditional roofs) to expand floor count and formal
possibilities.

Conclusion

Currently, 3D-printed housing is most effective for compact, single-story designs made from concrete that is
manually reinforced with glass fibers. These structures typically showcase curvilinear shapes and open floor plans,
made possible through advanced computational design techniques. The unique design flexibility allows for
innovative architectural forms that traditional construction methods might struggle to achieve. By combining 3D-
printed components with conventional structural systems, such as hybrid roofs, the capabilities of this technology
can be significantly broadened. This integration opens the door to constructing multi-story buildings and a variety
of architectural styles, making it a versatile option for future developments. As the technology evolves, it holds
the promise of not only enhancing aesthetic appeal but also improving efficiency and sustainability in construction.
The potential for rapid, cost-effective building solutions could revolutionize the housing market, particularly in
addressing urban housing shortages and promoting eco-friendly practices.Keywords: housing construction, house
3D printing, digital fabrication, mass customization, architectural design criteria.

Keywords: housing construction, digital fabrication, mass customization, architectural design criteria, 3D-
printed housing.
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