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Technologies that Support to Realize Attractive Designs

Summary

Results of technological development conducted at Takenaka Research and Development Institute are implemented in
society mainly through the Takenaka Group. Among the Takenaka Group companies, Takenaka Corporation in particular
applies its technologies mainly to buildings and landscapes, and develops technologies for planning, design, construction,
maintenance, and operation of such buildings and landscapes. Many of these technologies help Takenaka realize its “attractive
design,” which is one of our strengths and is recognized by society.

For example, the BCS Award, which is given by the Japan Federation of Construction Contractors, is selected “based on a
comprehensive evaluation of architectural project planning, planning and design, construction, environment, and operation and
maintenance of buildings. Takenaka Corporation has received a relatively large number of awards as a constructor compared to
other general contractors, but the difference is more pronounced when compared Takenaka Corporation as a designer. Prize of
Architectural Institute of Japan for Design is an award for “an original work that is recognized as being of an extremely high
standard from social, cultural, and environmental perspectives, or an excellent work that suggests the possibility of new
architecture and is considered to be a landmark of the times.” In the 10 years from 2014 to 2023, only two awards were given
to works by general contractor designers, both by Takenaka Corporation.

In order to continue to provide designs that are recognized by society, there are often technical challenges that is to realize
those designs, and Takenaka R&D Institute is conducting these technical challenges day by day. In this special issue, entitled
“Technologies that Support to Realize Attractive Designs,” we pick up examples of technological developments that lead to
attractive design and introduce them, including examples of their application to actual projects.

The term “attractive design” has a rather vague and broad meaning. For example, a design that incorporates technological
development results mainly for the purpose of cost reduction is also attractive from a cost perspective and can therefore be
referred as an attractive design. In this special issue, however, we will focus on technologies that contribute to the aesthetic
design of the building. The aesthetic design is related to “beauty” among the universal three principles of architecture:
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“durability,” “utility,” and “beauty.” However, it is extremely rare for technological development to focus solely on “beauty,”
and most technological development is conducted with “beauty” in mind while focusing on “ durability ” and * utility” as the
main objectives.

“Durability” is mainly related to structural design. Buildings need to withstand external forces such as earthquakes and
wind. However, from the viewpoint of “beauty,” there are demands for slender members, free shapes, and beautiful surfaces
when the frame is used without finishing materials. In order to meet these demands, materials, members, and their design
methods with high strength and excellent workability are being developed. In this special issue, we focus on wooden structure
technology from the viewpoint of structural system, technology to improve the aesthetics of concrete from the viewpoint of
materials, and technology to increase the degree of freedom of design (3D printer) in terms of rational design, manufacturing,
and construction methods.

“Utility” is mainly related to the environmental design. Environment here refers to indoor and outdoor environments, and
aims to be comfortable and pleasant. As a function of a building, it is desirable to make air, temperature, brightness, sound,
vibration, etc. comfortable indoors. While many of the factors that disturb these factors occur inside the building, many of them
also occur outside the building, which is difficult to control the source of these factors. The design of exterior walls has become
increasingly important in recent years because it has a significant impact on energy and CO, reduction. In addition, from the
viewpoint of “beauty,” exterior walls have a direct meaning as fagades. For this reason, this special issue focuses on the

technologies that support fagade design. Next, the outdoor environment is the outdoor space that includes both inside and
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outside of the construction site, which is continuous with the building. Since the outdoor space greatly affects the
function (and thus the value) of a building, it is essential to design the building including (or considering) the outdoor
space. The importance of landscape design has been widely recognized from the viewpoint of biodiversity in recent

years. This special issue also discusses the technologies that support landscape design.

Keywords: attractive design, wooden structure, aesthetic concrete, 3D printer, facade design, landscape

design
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Cumulative number of BCS awards received
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Timber Structure Design Technologies
R &89 Takaaki Kurihara*2 ZH ES% Masafumi Yanada*?

21 KEBFEOEELBELRE
Design, Structure, and Environment of Timber Architecture
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Technologies Supporting Aesthetic Design of Concrete
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Technology Using 3D Printer that Enhance Design Flexibility
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Examples of Application
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Conclusion of This Section
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