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Photo. 1. Adhesive sheets for crack repair
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Rapid and Simple Crack Repairment using Adhesive Sheets

Cracks in concrete structures are typically repaired if they are
02 mmorwider. Cracks narrower than 0.2 mm are not usually
repaired because they are considered to have little impact.
However, in areas near the coast, the rebar inside the concrete is
prone to corrosion, so even smaller cracks should ideally be
repaired early. Repairing cracks at an early stage also slows
down the progression of damage and improves the durability of
the structure.

If a simple repair method that can be performed during routine
patrols is available, it would be possible to address cracks at a
minor stage. However, the resins and cement materials
commonly used in crack repair require time and effort to measure
and mix, and some construction methods require skilled labor,
making it difficult to implement them during patrols.

AtiMaRRC, we have focused on adhesive sheets (Photo 1) as
a simple and quick method for repairing cracks and have been
Compared to
conventional painting methods, adhesive sheets have the
following advantages: 1) they are factory-manufactured; 2) they
require fewer materials and equipment; and 3) they are applied
simply by pasting themon.  As aresult of the study, it was found
that while the conventional method required about one day, the
method using the adhesive sheet took only about three hours. In
addition, because the adhesive sheet is flexible, it can
accommodate the opening and closing of cracks, as shown in
Photo 2. Long-term durability is also being evaluated and
confirmed through outdoor exposure testing, as shown in Photo 3.

exploring repair methods using them.

Photo. 2. Tensile test with adhesive sheets

Photo. 3. Outdoor exposure test
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Study on the Segregation Resistance of Highly Fluid Concrete

In recent years, concrete structures have become larger, and the
amount of reinforcing steel has increased due to strict seismic
resistance standards, making concrete placement more difficult.
Additionally, since the number of construction workers has been
decreasing every year, the demand for labor-saving solutions is
increasing,

Both of these problems could be addressed by using highly fluid
concrete, which can now be produced due to the development of
chemical admixtures. If construction workers could pour highly fluid
concrete from heights greater than 1.5 m—which is the regulated
maximum for conventional concrete—concrete placement would be
more efficient. Therefore, iMaRRC conducted an experiment to
examine the segregation of fresh concrete during placement.

Eight different concrete mixtures were used in this experiment (three
types of flowability and three water-to-cement (W/C) ratios of 50%,
42%, and 35%). Photo 4 shows the differences in flowability. Five
liters of concrete were poured from various heights, and the weight
ratio of the sample remaining in the center was calculated (Photo 5).

Figure 1 presents the results. It was found that concrete with higher
fluidity and lower W/C ratio can be placed from greater heights than
conventional concrete, since the remaining ratio is higher. We plan to
examine the applicability to actual structures by experimenting with
full-scale bridge components next year.
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Photo. 4. Concrete samples

Photo. 5. Remained concrete sample
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Figure 1. Remaining ratio after poured down
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The 6™ iMaRRC Seminar

The 6th iMaRRC Seminar was successfully held on
August 2, 2024.
2024, the event was postponed due to the Noto Peninsula
earthquake on January 1, 2024.

This year’s seminar was conducted in a hybrid format,

Initially scheduled for January 11,

combining in-person attendance, a simultaneous webcast,
and archived delivery, attracting a total of 298 participants
(Photograph 6).

The theme for the seminar was: “Contributing to a
Carbon-Neutral Society by Utilizing Local Biomass:
Cross-Sectoral Biomass Utilization and Issues with
Sewage Treatment Plants at the Core.” The seminar
aimed to explore the incorporation of biomass into sewage
treatment systems from multiple perspectives, such as
technology and management. Discussions focused on
identifying the potential for widespread implementation,
challenges to address, and ways to disseminate knowledge
broadly.

Hiroyuki Nitta, the director of materials and resources
research group, began with opening remarks.  After that,
four speakers, Ms. Abe (PWRI), Mr. Miyamoto (PWRI),
Mr. Takahashi (PWRI), and Ms. Kodama (Kobe City),
presented research results and case studies.

In a general discussion (Photograph 7) held in the
second half of the meeting, Mr. Nishikawa (NEXCO West
Japan), Mr. Tsuda (NEXCO West Japan), Mr. Fujimoto
(JIWET), Ms. Kodama (Kobe City), Mr. Miyamoto
(PWRI), and Ms. Abe (PWRI) discussed the possibility of
public-private partnership, awareness of local biomass
emitters, and key points for success. Based on these
discussions, they commented on issues and expectations
for the spread and development of the project.

Attendees appreciated the seminar’s clear content,
which included both research insights and practical
examples. The hybrid format, offering simultaneous
webcasting and archived recordings, was particularly
well-received.

iMaRRC remains committed to sharing the latest
research trends through seminars and newsletters, keeping
participants informed and engaged with ongoing
developments.
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Photograph 6. The venue
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(from left to right: Mr. Nishikawa, Mr. Tsuda, Mr. Fujimoto,
Ms. Kodama, Mr. Miyamoto and Ms. Abe)

Photograph 7. General discussion
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Yuya KATO was Conferred of a Ph. D. Degree

Yuya KATO, a senior researcher at iMaRRC, was awarded a
Ph.D. degree from Utsunomiya University in September 2024
for his research on improving the durability of rehabilitation
methods for concrete pavements.

Concrete pavements are known for their durability and lower
maintenance costs compared to asphalt pavements. However,
after prolonged use, various types of failures occur, necessitating
repairs.  Typically, repair materials are used to restore chipped
pavements and level the surface.  However, premature
deformation and peeling of repair materials have been reported
in some cases. As a result, chipped concrete pavements often
require repeated repairs, highlighting the need to develop
techniques that enhance the durability of these repaired sections.

KATO’s research focused on developing effective repair
techniques for concrete pavements. He concentrated on
cement- and resin-based repair materials that can withstand
deformation caused by heavy vehicles and analyzed the factors
contributing to premature peeling of repair materials. Through
an extensive review of previous studies, including those by
PWRI, he identified the conditions necessary to improve the
durability of repaired patches. Based on this analysis, he
proposed repair techniques that significantly enhance the
longevity of concrete pavement repairs.

The findings of this doctoral research are expected to promote
the widespread adoption of durable repair methods, leading to
significant reductions in labor and costs associated with road
maintenance. It is anticipated that the knowledge presented in
this study will play a pivotal role in improving the durability of
concrete pavement repairs and reducing maintenance efforts and
expenses.
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Photograph 8. Manufacturing equipment for FRP pultrusion

Visiting Research Program at the Centre for Future
Material, University of Southern Queensland

The PWRI offers a visiting research program to
encourage staff members to participate in international
research activities and establish partnerships with
overseas researchers. The program duration ranges
from three months to two years, depending on the
purpose of the visit. Dr. Hiroki Sakuraba has been
granted the opportunity to spend one year, starting in
April 2024, at the Center for Future Material (CFM) at
the University of Southern Queensland, Australia.
Here, he shares insights from his first six months at
CFM.

CFM focuses on engineered fiber composite
materials and concrete. The center includes more
than 70 members, comprising staff and Ph.D.
candidates, working across four main themes:
Advanced Composites Manufacturing, Functional
Materials, Civil Composites, and Sustainable Industry
Design. Dr. Sakuraba is part of the Civil Composites
team, led by Prof. Allan Manalo. Research activities
in this theme encompass the use of glass fiber-
reinforced polymer (GFRP) as internal reinforcement
for concrete, composite materials for railroad sleepers,
pipeline technology using composite materials,
durability and long-term investigations, and more.
CFM is distinguished by its expertise in both testing-
based analysis and evaluation, as well as
manufacturing technologies for composite materials,
such as pultrusion (Photograph 8).

Dr. Sakuraba’s research focuses on the durability of
GFRP bars in concrete structures, which are used as a
non-corrosive  alternative to steel reinforcement.
Since some concrete structures with GFRP bars are
now over 20 years old, assessing their deterioration is
critical for the future applications of this technology in
both Australia and Japan. Through this visiting
research program at CFM, Dr. Sakuraba has been able
to collaborate closely with other researchers and gain
valuable experiences that he looks forward to sharing
with PWRI staff upon his return.
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The research themes for collaborating researchers that
iMaRRC will accept in the fiscal year 2025 have been finalized.
They include 14 themes, such as the development of pavement
materials, evaluation approaches for concrete, deterioration
mechanisms, and the durability of materials in sewage plants.

For more details, please contact iMaRRC directly.
Additional information is also available on the PWRI

homepage.
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Mr. Norihiro Mihara was appointed as the leader of the
materials research team at the Civil Engineering Research
Institute for Cold Region in April 2024, marking his return to this
team after a nine-year gap since leaving in March 2015.  This is
his third tenure in the section. Additionally, he has been
appointed as a member of iMaRRC.

Returning to a civil engineering research institute has brought
Mr. Mihara a sense of happiness, mission, and well-being.

First, he finds concrete engineering’s broad scope compelling,

providing endless opportunities for devotion and exploration.

Second, being a researcher offers the chance to present findings
at international conferences. During his previous tenure, he
made presentations about his team’s work in Korea in 2024.
This experience was rewarding and inspired him to greater efforts.

Third, his previous role as a road office director in 2015, where
he was responsible for road safety, has deepened his appreciation
for the importance of infrastructure maintenance research.

Mr. Mihara aims to continue contributing as a researcher,
leveraging his extensive experience while maintaining a healthy

work-life balance.
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Mr. Hideyuki Ando joined iMaRRC as a collaborating
researcher in April 2024.  During his graduate studies, he
majored in physics and conducted research on unusual
phenomena observed under extreme conditions, such as
extremely low temperatures and high pressures. However,
during his job search, he became fascinated by the properties of
bitumen and subsequently joined Idemitsu Kosan, where he
worked on the research and development of polymer modified
bitumen.

Currently, Mr. Ando focuses on nanoscale analysis of
bitumen using AFM-IR and developing mix design methods for
recycled and modified asphalt pavement. His goal is to
establish sustainable and efficient recycling technologies for
asphalt pavement. Researching from a perspective different
from that of a private company has been a refreshing and
enriching experience for him. He finds great stimulation in
deepening interactions with engineers from other fields. Eager
to absorb knowledge, broaden his perspective, expand his
horizons, and enhance his skills, Mr. Ando strives to make the
most of his time at iMaRRC. He hopes to leave a lasting
impression at iMaRRC and be warmly welcomed back at
Idemitsu Kosan upon his return.
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