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ABSTRACT: Precast concrete manufacturing has proved economies of scale through the repetitive production by means of standardization,
automation, and prefabrication. Advanced digital design and fabrication technologies can empower its benefits by enabling mass
customization in the building design and construction. This study analyzed five case studies in terms of 1) design intent and background,
2) module development and facade construction, 3) integrated process among project stakeholder. This article has attempted to establish
the following three points in conclusion: 1) Form generating digital design tools such as Rhino, CATIA, Generative Component, and Digital
Project were implemented to produce parametric surface pattern and rationalization to maximize existing precast manufacturing benefits.
Also, BIM program has been used to promote coordination and communication among engineering consultants and contractors, 2) In
addition to traditional precast concrete materials, GFRC, RFP, brick cladding precast and 3D printed mould have been introduced to reduce
the weight and cost and to comply the code from the zoning, seismic, and fireproof requirements, 3) Design-assist contract, design-assist
financial support, and co-location measures have been introduced to facilitate collaboration between architect, fabricator, and contractor

from the beginning of the project.

KEYWORDS: Digital Fabrication, Precast Concrete, Mould, Mass Customization, Parametric Design, Building Information Modeling
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Figure 1. The Mass production and mass customization as to
variation level. Source: Smith (2010)
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Table 1. Digital Manufacturing Technology of Precast Concrete
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Process
Subtractive CNC Cgttlng Rolex Learning Center by SANAA, Megurino Mori Funeral Hall by Toyo 1
Roof and Floor i (Section) Ito, etc
. Indirect
(Horizontal)
Flexible Mould Setting X, Y, Z value Schipper(2015) 2
Subtractive CNC Milling San Francisco Museum of Modern Art Expansion by Snghetta, etc 1
Facade Subtractive CNC Cutting using Hotwire BladeRunner and Digital Factory Research Project, Brander et al. (2016) 2
- . & Shutt (2018)
(Vertical) Indirect
Additive 3D Printing Domino Sugar Refinery Complex, Roschli et al. (2018) 1
Additive 3D Printing: Mesh Mould Hack and Lauer (2014) 2
Indirect Flexible Fabric Mould Fatty Shell by Dave Pigram 2
Additive Slip forming Smart Dynamic Casting, Lloret et al. (2015) 2
Components
Direct Additive Binder Jetting D-Shape by Dinitech SpA, Lim et al. (2012) 2
Additive Layered Extrusion Contour Crafting, Freeform Construction, Lim et al. (2012) 1
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*No.1: Built and realized into a building, No.2: Research project as an experiment work
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Table 2. List of case studies

Project name and

No. Photo (ol

Architect Year

290 Mulberry Condo, New

York City, NY, United States | ~"°F Architects | 2008

Perot Museum of Nature and
Science, Dallas, TX, United
States

Morphosis

Architects 2012

The Broad, Los Angeles, CA,

3 United States Scofidio+Renfro | 2015
San Francisco Museum of
4 Modern Art Expansion, San Snghetta 2016

Francisco, CA, United States

Domino Sugar Refinery
Complex, New York City, NY, Acrgﬁﬁg‘c’:s 2018
United States
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Figure 4. Precast Concrete module development process
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