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Expectations for Concrete DX

Concrete has long played an indispensable role as a core material that supports the
backbone of infrastructure of this country, including roads, bridges, ports, water and
sewage facilities and building structures. Owing to the advantages of excellent
durability, ease of construction and mass availability, concrete has rapidly spread
throughout Japan during the periods of post-war reconstruction and subsequent high
economic growth, making great contribution to the development of extensive
infrastructure we have today. However, all of these vast number of structures
intensively built during the periods are now aging, with damage and deterioration due
to aging becoming increasingly apparent. Retirement of skilled technicians who
have supported these projects and lack of their successors are also serious issues, which
raises serious concerns about the sustainability of conventional maintenance and
management systems.

As sustainable maintenance of existing structures is becoming difficult with
conventional systems, expectations for digital transformation (DX) technologies are
higher than ever in the concrete sector.  Change is already underway in the fields of
cement and concrete manufacturing. With the use of IoT and Al, significant
advancements have been made in quality control and manufacturing processes, allowing
for stabilization of quality and supply through compilation and analysis of vast
manufacturing data. These technologies do not merely improve labor efficiency; they
also hold significant importance from the perspective of the passing down of expertise,
as they provide data-driven support to experienced technicians who have previously
relied on intuition. = Meanwhile, the area where concrete DX is most expected to benefit
and show the social values is "infrastructure maintenance." Traditional manual
inspection methods and "corrective maintenance"—addressing problems after they
occur—have reached their limits, and a paradigm shift towards "preventive
maintenance"—preventing serious damage before it occurs—is essential.

DX technologies, which integrate and utilize image analysis, various sensing
technologies and 3D data, contribute to preventing damage from being overlooked and
standardizing inspection accuracy, while also serving as a powerful support tool for
proper management of a vast number of structures with limited personnel.
Furthermore, systematic accumulation of repair histories and damage information
directly leads to the formulation of rational maintenance plans.  The essential value of
DX is not limited to improving the efficiency of individual sites. It lies in transforming
the "tacit knowledge in the field" gained through experience and intuition into "explicit
knowledge" through data-driven decision-making, and ensuring its reliable transfer to
the next generation.

The key to establishing sustainable infrastructure lies in the circulation of data
throughout the entire lifecycle from manufacturing to maintenance, and in the sharing
and utilization of diverse technologies and knowledge.

DX technologies, which are being rapidly adopted in various fields, will also bring
about significant technological transformation in the cement and concrete sectors.

Our research division always stands at the forefront of this transformation, further
promoting research and development to contribute to the construction of a safe, secure
and environmentally harmonious infrastructure. It is my sincere hope that the
reports presented in this issue will serve as an opportunity for new collaborations and

open innovation.

OGAMI, Takaaki

General Manager
New Technology Research Laboratory
Research & Development Division

TAITHEIYO CEMENT CORPORATION
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