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ABSTRACT

Additive manufacturing (AM, also known as 3D printing) applied to the construction industry is implemented and verified for various
effects since advantages such as high design freedom, improving worker safety, and predictable construction period. However, due to
the low maturity compared to the existing technology, studies are underway to solve new problems that occur in the overall of AM
technology. In this paper, we confirm the effect of low construction surface flatness on the stacked features in the process of on-site AM
construction. In particular, unstable AM features are determined through quantitative analysis by laser scanning, and a construction
strategy is proposed for the surface flattening.
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Fig. 1. Gantry System for Construction Scale Material Extrusion
Additive Manufacturing
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Fig. 2. (a) Extrusion System, (b) Inspection System (Laser Triangulation)
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Table 1. Specification of Inspection System

Specification Value
Scan rate 5000/ sec
Vertical Resolution 0.28~0.04 mm
Transverse Resolution 0.215 mm
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Fig. 3. Build Surface Scanning Result
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Fig. 4. (a) Build Surface Flattening Tool-Path, (a-1), (a-2), (a-3), (a-4)
Process and Results of Flattening Tool-Path Generation
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Fig. 5. (a) Layered Features, (a-1) Torn Boundary Feature, (a-2)
Well-Formed Feature, (a-3) Convex-Surface Feature
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