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Design and Construction of Shell-shaped Bench Manufactured Using 3D Printer

Hajime Sakagami  Masaya Nakamura  Takuya Anabuki

Tomoya Kaneko Shigeo Matsunaga

Abstract

Yuji Fukumi

Three-dimensional (3D) printers using cement-based materials are expected to yield innovation, such as
digital fabrication and automation of building construction. In this study, we develop a composite structure, in
which the outer part is laminated with mortar for a 3D printer, and the inner part is filled an ultra-high strength
fiber-reinforced concrete. Subsequently, a large shell-shaped bench is fabricated. The design applies a topology
optimization that derives a shape with high structural rationality. The total weight is approximately 40%. The
shape derived by the topology optimization is difficult to construct using a formwork; however, it is achievable
using a 3D printer.
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