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New Year’s Greetings

iMaRRC generated a significant volume of
research findings for the fourth midterm research
plan of the Public Works Research Institute (PWRI),
which ended in March, and the fifth midterm
research plan started in April 2022. We presented
lectures, such as “The 2™ iMaRRC lecture meeting”
m November, since it was the end of the PWRI
midterm plan. Furthermore, PWRI has been
operational for 100 years. We reflected on the past
research activities of PWRI and considered the
prospects of building an even better society through
our research.

Seven years have elapsed since the launch of the
iMaRRC in April 2015. The aim of the iMaRRC
establishment was the unification of research on
materials and resources to strengthen collaboration with
related organizations and among iMaRRC researchers
with different specializations and backgrounds. We are
working to further enhance the research environment
by updating and introducing new research facilities
as required; however, it is crucial to collaborate with
related organizations in various fields of industry,
government, and academia. We look forward to your
continued support in the future.
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The future of the material cycle and securing
resources in the construction of infrastructure

For the 100th anniversary of PWRI in this year,
memorial lectures and round-table discussions
were held on November 30,2022.  Three round-
discussions were conducted with the theme "The
construction technologies for the future society,"
and Dr. Nishizaki, the director of the Materials and
Resources Research Group, participated in one of
the discussions as a panelist and presented the
study findings on the methods to secure resources
and materials for constructing infrastructure
considering future 100 years and a suitable
material cycle of construction materials and
resources.

He demonstrated that the world's state of
construction resources, particularly the state of
high-quality construction resources, such as sand,
is being exhausted. Furthermore, he introduced
the iMaRRC's activities of studying recycling
technologies of several types of used construction
materials and the future necessity of the effective
use of regional resouces, in order to contribute to
the realization of a suitable material cycle of
construction materials and resources.
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Figure-2: Production method for recycled asphalt mixture
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Development of technology for repeated recycling
of asphalt pavement

Paving asphalt can be reclaimed. Reclaiming
asphalt is a common practice in Japan. Asphalt should
have been recycled more than twice since it has been
recycled in Japan for more than 40 years. Asphalt’s
quality tends to become progressively more difficult
to recover when it is recycled more frequently. Thus,
iMaRRC investigated rejuvenators that would prevent
quality degradation when repeatedly recycled.

Figure-2 illustrates the general recycling approach
for asphalt pavement. Recycled asphalt mixtures are
formed by mixing asphalt pavement waste with new
aggregate, new asphalt, and rejuvenator. We
conducted research to identify and characterize
rejuvenators with less quality degradation when
repeatedly recycled.

Our research revealed that rejuvenators with high
aromatic content have less quality degradation even
after repeated regeneration. Figure-3 illustrates the
failure of the recycled asphalt mixture after the high-
temperature Cantabro test. The ordinary rejuvenator
(C) causes significant damage, whereas the
rejuvenator with high aromatic content (B) caused the
same level of damage as the new asphalt (ORG).

Future revisions of the recycling manual will reflect
these findings.

Figure-3: Photographs of the specimens after the Cantabro

test (from left to right: new, repeated with a highly aromatic

rejuvenator, and repeated with a normal rejuvenator)
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Examination of the use of pruned branches as an
alternative fuel in sewage sludge incinerators

Sewerage systems contribute to improve public health by
eliminating sewage and rainwater, and play an important
role in preserving the quality of public waters. By the end of
the financial year 2019, 79.7% of the population is served by
sewage systems, and the amount of sewage sludge
generated in wastewater treatment plants has increased
accordingly.

In general, sewage sludge is incinerated using fossil fuels.
Iflocal waste biomass such as pruned branches (Photograph
1) could be explored as an alterative fuel in sewage sludge
incinerators, it would contribute to the development of a
recycling-based society.

The natural drying of pruned brances is expected to be
difficult because of limited open space in wastewater
treatment plants. In this study, we tested and calculated the
primary energy consumption of a new system which was
configured to dry pruned branches using waste heat from a
sewage sludge incinerator. Furthermore, we used the pruned
brances as fuel for the incinerator. In addition, the primary
energy consumption of this system was calculated.

Our results revealed that under  general operating
conditions, even accounting for the fossil fuels consumed in
the shredding process, the primary energy consumption was
expected to be reduced by 8300 Gliyear (ie., 15%)
compared to a conventional incinerator that uses only fossil
fuels (Figure4).
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Photograph-1: Example of pruned branches generated by Figure-4: Annual primary energy consumption of conventional

park maintenance

system and developing system
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The 2" iMaRRC lecture

The 2 iMaRRC lecture was delivered on November 8,
2022. The lecture was held online and at the venue, with
200 people attending, with about 143 people online and 73
people at the venue.

In this lecture, we discussed the key findings of the fourth
midterm research plan and the outlook for the fifth
plan. Additionally,
researchers who are active in the fields relating to materials

midterm  research we invited
and resources, and we offered special lectures.

Professor Tetsuya Ishida of the University of Tokyo
gave a lecture titled “DX in Concrete Engineering,” on the
challenge of 3D printing technology for cement materials
and maintenance management through digitalization.
Furthermore, Professor Shuji Himeno of the Nagaoka
University of Technology discussed the “Development of
sewerage technology to realize decarbonization and carbon
neutrality,”
technologies at sewage treatment plants. Additionally, five
chief iMaRRC
accomplishments of the fourth midterm research plan,
which ended in March 2021, and the collaborative research
with other institutions. The group director also outlined the

and energy-saving and energy-creating

researchers ~ at explained the

ongoing Sth midterm research plan.
In the future, iMaRRC will continue to disseminate the
latest research trends through seminars
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Photograph-2 Presenation by Dr.Ishida and Dr.Himeno
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Event report

The PWRI held a public day on November 19, 2022,
and the iMaRRC held an exhibition with the theme
“Making concrete.”

Participants created a paperweight consisting of
concrete (photograph-3) to learn about concrete. The
participants mixed water, cement, sand, and admixture
using paper cups and chopsticks, and placed them into a
mold made of a plastic bottle. They seemed to enjoy
mixing the components. Some quizzes on concrete were
conducted while the concrete was hardening. Through the
quizzes, the participants learned that concrete is a familiar
and crucial material for civil engineering,

Throughout the exhibition, the paperweight was created
six times and was fully packed every time.

Photograph-3 : Situation of “Let’s make concrete”
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In April 2022, Mr. Yuki Kanazawa joined the Material
Resources Research Group of iMaRRC as an exchange
researcher. After graduating from university, he joined a
polymer-modified asphalt manufacturer, where he worked for
6 years testing asphalt mixtures and developing polymer-
modified asphalt for special applications. He was developing
products according to the standards set by the manufacturer to
which he was transferred, but at the PWRI, he was performing
a complete turnaround and conducting tests to establish those
standards. Working in a different position is highly energizing,
and he appreciates the opportunity it has given him to view
things from a different standpoint.

Currently, he works on topics related to recycled asphalt,
such as recycled modification and repeated recycling, and he
finds it quite intriguing to be able to interact with individuals
in the same room at iMaRRC who are conducting research in
various civil engineering fields.

He enjoys watching F1 and enjoyed the Japanese GP for the
first time in 3 years.

In April 2022, Ms. Nami Fukuyama joined the Materials
and Resources Research Group of iMaRRC as an exchange
researcher. She studied inorganic and analytical chemistry at
the university, and then she joined a road paving company and
strived to enhance the quality of asphalt pavement materials
in the technology and research center. Recently, she analyzed
asphalt property evaluation using infrared spectroscopic
analysis. Thus, she had a great opportunity to work for Public
Works Research Institute while studying. Currently, she is
researching the deterioration evaluation of asphalt using
infrared spectroscopic analysis, and she spends substantial
time studying and conducting research with iMaRRC staff
and other collaborating researchers.

She enjoys traveling. When she went to Kushiro on a
business trip to the Public Works Research Institute, she was
moved when she saw the Japanese crane.

It is an opportunity for her to meet new people and
experience research in many fields. She strives to improve

every day so that she can grow big.
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Guide for the recruitment of collaborating researchers

The research themes for the collaborating researchers that the
iMaRRC will accept in the fiscal year 2023 have been
selected, which consists of 12 research themes, including the
development of pavement materials, evaluation approaches for
concrete, deterioration mechanism, and durability of the
materials for sewage plants.

For more information, please contact the iMaRRC directly.
The homepage of the PWRI offers additional information.
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REFRCE (Takumi ~ OZAWA,  Hiroki | (Evaluation of Increase of Cracks in a RC Slab | (The  Society  of

(Award for Best Papers in the 22st JSMS = SAKURABA, Takaya TSUNODA | Based on Geometric Features) Materials  Science,

Symposium on Concrete Structure Scenarios) and Hirohisa KOGA) JAPAN)

¥ 26 avyy—MEEHORE W EE HH B8 WA 5 | RRBELEFAVTEEINLIAMEIL | AFEHEEA B | Ocober
B TYTTL—FLUROL woAE HE = FrRPIVHY—-LOEEEECEYT | AMMHER 14th, 2022
B (Hiroki  SAKURABA, Hirohisa | 2#&5T (The  Society of

(Award for Papers in the 22st JSMS Symposium | KOGA, Yoshinori TAKAMATSU, | (Temperature Control of Massive Precast | Materials  Science,

on Concrete Structure Scenarios) Koichi INOUE) Concrete Produced with Steam Curing) JAPAN)

¥ 22 @ ALY MESHOWE W AE & NR ER 2 | B LBoNEa0 Y )— MREADGY | A##EEA B | October
W FYITL—FOUROL BE EE, HE A UBUIEI—RE Y 5—B% IHES 14th, 2022
EFRCE (Takaya TSUNODA, Takumi | (Study on the Characterisic of Crack Width | (The Society of

(Award for Papers in the 22st JSMS Symposium | OZAWA, Hiroki SAKURABAand | Obtained from Images of Concrete Surface) Materials Science,

on Concrete Structure Scenarios) Hirohisa KOGA) JAPAN)
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