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Workability
Paints under

Evaluation of Water-based

Various Temperature and
Humidity Conditions

Most paints used on steel bridges contain
various volatile organic compound (VOC)
species. VOCs readily evaporate into the
atmosphere at ambient temperature,
contributing to the formation of photochemical
oxidants and suspended particulate matter—
both major air pollutants. In addition to their
environmental impact, VOCs pose potential
health risks to painters and increase the risk of
fire or explosion at construction sites.
Consequently, reducing VOC emissions has
become an urgent priority in the paint industry.
A promising alternative to conventional solvent-
based paints is the use of water-based paints.

The Institute for Materials and Reliability
Research Center (iMaRRC) is

research and development on water-based paint

conducting

application technology for on-site painting of
steel road bridges in collaboration with six paint
manufacturers. At present, repeated painting
tests are being carried out on test panels in a
large constant-temperature and humidity
chamber to collect data on sagging behavior,
cracking susceptibility in thick-film paints,
drying characteristics, and pot life of water-
based paints under various temperature and
humidity conditions (Photograph 1). Based on
these results, the study aims to determine the
temperature and humidity ranges unsuitable for
painting, the optimal coating thickness, and
appropriate recoating intervals. Future work will
involve large-scale painting tests on a bridge-
simulating specimen (Photograph 2) under
actual weather conditions to evaluate the
influence of member geometry, work posture,
and other factors on

practical coating

performance.
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Photograph 1: Painting test of a water-based paint conducted Photograph 2: Large-scale test specimen simulating an
in a constant-temperature and humidity
chamber. a constant

humidity room.

actual bridge structure.
temperature  and
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Photograph 3: Scene from the “Let’s make concrete” workshop.
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Event report

The Public Works Research Institute
(PWRI) and the National Institute for Land
and Infrastructure Management jointly held
the event “Tsukuba Kids Scientists 2025” on
August 1, 2025. iMaRRC organized an
exhibition titled “Let’s Make Concrete.”

Although concrete is a material widely
used in daily life, its composition and
properties are often not well understood. To
enhance public awareness, participants
mixed sand, gravel, cement, water, and a
“magic potion” (a chemical admixture) in
cups and poured the mixture into plastic
bottles to create concrete paperweights
(Photograph 3).

Participants showed particular interest in
cement—an unfamiliar material in everyday
life—and in the chemical admixtures that
make concrete more workable. During the
concrete setting period, quizzes were
conducted to explain topics such as the raw
materials of cement, which were well
received by both children and their parents.

The workshop was held in four sessions
throughout the event, all of which were fully
booked, with approximately 80 students

participating in total.
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Materials Research Team Received the Good
Practice Award

The Materials Research Team received the Good
Practice Award from the Japan Society of Civil Engineers
in August 2025 for their paper “Efficient Update of a
Unique Precast Concrete Structure,” co-authored with their
contractor, Itogumi Construction, and manufacturer, Asahi
Danke. This award recognizes “practical, elaborate, and
imaginative work that significantly contributes to the
advancement of construction management.”

In this project, the team reconstructed an aged
reinforced concrete structure using precast concrete
members. Through close collaboration among all parties,
the project was successfully completed using Building
Information Modeling/Civil
technology,

Information Modeling
(3D)
visualization at each stage of manufacturing, assembly, and

incorporating  three-dimensional

construction.
This collaboration is expected to promote the broader

adoption of precast concrete members, improve

construction efficiency, and enhance the long-term
durability of concrete structures.

Photograph 4: H. Shiogama, Chairperson (left); Y.
Sato, former Senior Researcher (center); T. Sato,
Director, Itogumi Construction, at the award

ceremony.

Figurel: Improved arrangement of reinforcing bars

visualized in 3D.

4

Figure 2: Verification of construction processes using

a digital twin.
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Investigation of Novel Materials for Durable
Structures in Australia

Senior Researcher Hiroki Sakuraba spent one
year at the University of Southern Queensland
(UniSQ) in Queensland (QLD), Australia, from
March 2024 as a visiting researcher, conducting
studies on fiber-reinforced composites and
QLD,
reinforcement in concrete members due to
chloride

concern. As a countermeasure, precast concrete

concrete. In corrosion of steel

ingress is a major maintenance

members incorporating fiber-reinforced
composite materials instead of steel have been
increasingly employed. This report highlights
the use of such novel materials in actual
construction projects in Australia.

At UniSQ, test specimens of boat ramp slabs
reinforced with glass fiber-reinforced polymer
(GFRP) bars (Photograph 5) were fabricated and
subjected to bending load tests. GFRP bars are
composite materials composed of glass fibers
embedded in resin. Boat ramp slabs are installed
on inclined surfaces to facilitate launching of
boats into the water (Photograph 6).

The QLD government has developed a
standard drawing for boat ramp slabs reinforced
with GFRP bars, which is referenced in the
corresponding specification. These slabs can be
employed in the same manner as conventional
boat ramp slabs. By incorporating the research
from UniSQ QLD

government’s technical specifications, it has

outcomes into the

become possible to use components made from
novel materials, such as GFRP bars, in actual

construction projects.

Photograph 5: Glass fiber-reinforced polymer bars.

Photograph 6: Boat ramp slabs at a port facility.
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Three-day Work Experience Program at the
Public Works Research Institute

PWRI held a three-day work experience program
from August 27 to 29, 2025, designed to give
students insight into the institute’s activities.
Participants selected their preferred course from
those offered by PWRI. The activities provided by
iMaRRC are summarized below.

Concrete and Metallic Materials

Four students participated in the workplace
experience program ‘“Bridge Maintenance Field:
Real Experiences of Researchers Working on
Technology Development for Bridge Maintenance,”
organized by iMaRRC (Concrete and Metallic
Materials team) in collaboration with CAESAR.
During the program, students were introduced to the
latest research and technologies in bridge
maintenance conducted by iMaRRC and CAESAR.
They visited experimental facilities and engaged in
discussions with experts in bridge and concrete
engineering.

The students learned how previous research in
materials science has been applied in practice. Their
understanding of the connection between research
outcomes and practical applications was further
enhanced by observing deterioration in in-service
concrete structures and by examining full-scale test
specimens made with high-flow concrete designed
to improve productivity (Photograph 7).

Recycling

A student in charge of resource recycling
participated in the program “Sewerage Field:
Squeeze Water out of Sludge.”

During the program, the student conducted
experiments on the dehydration of sewage sludge,
performing analyses, anticipating outcomes, and
discussing the results. We also introduced how the
of the PWRI are being
implemented in society.

Although the student is studying a different field at

research outcomes

university, the program provided valuable exposure
to sewage-related experiments. It is hoped that this
experience will spark at least some interest in the

sewerage field (Photograph 8).
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Photograph 7: Experience with a non-destructive Photograph 8: Experiments on the dehydration of

testing method (rebound hammer). sewage sludge.
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1 "j-"f,% %Eﬁ“ 1MaRRC Researchers

In April 2025, Mr. Akihito Kuba joined
iMaRRC as a collaborating researcher. He
studied building services engineering at
university and previously worked at his parent
company, where he was engaged in field
activities such as cleaning, inspection, and
repair as part of sewer maintenance. Sewerage
facilities are critical infrastructure, and recent
sinkhole incidents have heightened public
concern regarding the corrosion of sewer pipes.

Currently, Mr. Kuba is conducting research at
PWRI on design methodologies for corrosion-
resistant materials in sewer facilities. Through
various experiments, he has gained a fresh
perspective on sewer systems.

At iMaRRC, he appreciates the opportunity
to collaborate with researchers from diverse
fields, many of which are new to him. These
interactions provide him with valuable
knowledge and create a dynamic environment
where every day brings new discoveries.

Outside of work, Mr. Kuba enjoys music and
has joined the Japanese drum team at PWRI
His immediate goal is to work diligently and
perform in a concert.
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Ms. Mayo Fujimoto joined the Materials and
Resources Research Group at iMaRRC as an
exchange researcher in April 2025.

She studied architectural design at university,
where a materials science class, she had the
opportunity to create ornaments using concrete.
This experience sparked her fascination with
the unique properties of concrete and led her to
join a research seminar focused on materials.
Subsequently, she pursued a research career and
joined her current company, where, she worked
on utilizing waste glass from solar panels as a
material for concrete. At iMaRRC, she is
conducting research on high-flow concrete, and
gaining valuable experience with a type of
concrete that differs significantly from what she
has previously studied.

Despite her brief tenure of two years, Ms.
Fujimoto is committed to making the most of
this opportunity and through experiences
unique to PWRI.

REDHZEDCENRN

Call for Applications: Collaborating
Researchers for Fiscal Year 2026

Applications are open for the Collaborating
Researcher Program, which accepts researchers
affiliated with other domestic institutions to
conduct research at PWRI. The application
deadline is 5:00 PM on Friday, December 12,
2025. Additional information is available on the
PWRI website.
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Hiroyuki NITTA)
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(SAKURABA Hiroki,
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Hirohisa, TOMIYAMA,
Tomonori)
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(Effect of rejuvenator
composition on the rheological
properties and microscopic
structure of repeatedly
recycled asphalt)
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(Evaluation of Chloride
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