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Photograph 1: Execution of surface-
impregnation materials
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Evaluation of Surface-impregnation

Materials by Long-term Outdoor Exposure Test

Surface-impregnation materials (Photograph 1),
applied to concrete surfaces to prevent the penetration
of substances that cause deterioration, have been
widely used in recent years. However, these materials
are relatively newer than concrete, and various
improvements such as the degree of impregnation
have been made owing to the increasing need for
repair techniques. Consequently, the period during
which the surface-impregnation materials remain
effective has not been clarified, and ongoing
verification is being conducted.

As part of the Ministry of Land, Infrastructure,
Transport, and Tourism’s effort, an outdoor exposure
test targeting surface-impregnation materials to
prevent corrosion in concrete owing to chloride ions
has been conducted since FY 2015. In this test,
various surface-impregnation materials were applied
to concrete specimens (Photograph 2).

Five years after outdoor exposure, the Public
Works Research Institute investigated the duration of
the effects of surface-impregnation materials for the
ingress of chloride ions . The investigation examined
the impregnation depths and chloride ions in the
specimens.

It was confirmed that a long-term effect cannot be
expected unless a certain degree of impregnation
depth is secured. We plan to continue the outdoor
exposure test to obtain comprehensive knowledge of
the effects of surface-impregnation materials.
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Photograph 2: Concrete specimens coated using surface-impregnation materials
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Changes in the moisture content of concrete girder
and the influence of surface protection materials

Most deterioration damages in concrete structures
and their reaction mechanisms are strongly influenced
by water. For example, corrosion owing to salt
damage, freeze damage, alkali-silica reaction, acid, etc.,
It is
known that the progress rate of carbonation and

cannot proceed without the presence of water.

mechanical fatigue changes significantly depending on
the water immersion condition. Understanding and
controlling the moisture content of concrete according
to the
maintaining concrete structures.

deterioration mechanism is crucial for

The moisture content of concrete —structures
fluctuates from moment to moment owing to factors
such as rainfall, water leakage, and water vapor
dissipation. Furthermore, it varies depending on the
period since construction, season, and location of a
structure member. At iMaRRC, we developed a
method to continuously monitor the moisture content
of each location based on electrical impedance using
electrode pairs buried in concrete. Water content in
concrete may vary greatly depending on the application
of surface protection materials. Therefore, various
surface protection materials were applied to a concrete
girder with a full-scale cross section (Photograph 3),
and the moisture status was observed. As a result
(Figure 1), we found that polymer surface coatings
cause high water content in winter, whereas silane
impregnation or polymer-cement mortar coatings can
lead to internal concrete drying.
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Photograph 3: Full-scale concrete girders with

various surface protection materials
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Figure 1: Annual change in moisture content of concrete after surface protection
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The summer internship program (short-term) was conducted
at the Public Works Research Institute.

The Public Works Research Institute (PWRI) held a “Summer
Internship (Short-term)” from August 25 to 27, 2023, offering
students an opportunity to gain insights into the work of PWRIL
Participants could choose their preferred course from those
provided by the PWRI. The activities facilitated by iMaRRC are

outlined below:

Advanced Materials and Improvement

In the Advanced Materials and Sophistication Department, a
student paticioated in a program entitled “Challenging SDGs
through Construction Materials.”

During this program, the participant engaged in physical property
tests to examine the applicability of the adhesive tape method as a
simple method for repairing concrete cracks. Specifically, he
prepared a specimen using multiple adhesive tapes and performed
a crack followability test (Photograph 4). Additionally, he toured a
private experimental facility related to concrete repair, gaining
insights into technology implementation. This experience allows
him to see the practical application of his college leaming and
provided an understanding of the research role. The student also

developed an interest in FRP and sensor materials.

Recycling

In the resource recycling department, two students were involved
in the program titled “Sewerage Field: Research on Energy
Recovery Using Sewerage Facilities.”

In this program, students conducted experiments on methane
fermentation to generate energy from sewerage facilities. They
conducted analyses, anticipated possible results, and discussed their
findings. To show how the Soil Research Institute’s research results
have been implemented in society, the students toured an actual
sewage treatment plant (some parts of the tour were conducted
jointly with the Water Quality Field).

Thise experience surprised them with the technology for energy
recovery from sewage sludge. It served as a valuable leaming
opportunity for graduate students studying sewerage.
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Photograph 4:
Crack Followabillity test
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Concrete and Metallic Materials

In the concrete and metallic material department, three students
participated in the program titled ‘“Bridge/Concrete Field: Real
Experiences of Researchers Working on Technology
Development for Bridge Maintenance .”

During this program, students were introduced to the latest
technological developments and research topics in the bridge
maintenance field by CAESAR and iMaRRC through laboratory
visits and the exchange of opinions with experts in the field of
bridge and concrete.

Participants gained firsthand experience of ongoing research in
the field of materials and learned about practical aspects
previously understood only theoretically, such as the changes that

occur when admixtures are mixed in concrete.

Photograph 5:

Tour of a municipal wastewater treatment plant

Photograph 6:

Tour of experimental facilities
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Joint Research on Inspection Enhancement of

Continuous Fiber Sheet Repair Using Al Technology

iMaRRC launched a joint research project in
collaboration with National Institute of Advanced
Industrial Science and Technology (AIST) in November
2023. The theme of the research project is to develop Al
hammering sound inspection aimed to develop highly
reliable method that does not depend on the skill level of
the inspector. The joint research will include “Analysis
using Al hammering sound inspection for exfoliation in
the repaired part of the subsequent fiber sheet”,
“Development of a method for detecting invisible
exfoliation in the repaired points”, and “Development of
inspection technology for re-deterioration of continuous
fiber sheet repaired parts in actual structures”.

(1/11) 22T

Announcement of upcoming events

The 6th iMaRRC Seminar (webinar) is scheduled for
the afternoon of January 11 of 2024. The theme of the
6th iMaRRC Seminar is “Contribution to a carbon-
neutral society through local biomass : Cross-sectoral
utilization of biomass in wastewater treatment plants
and its challenges.”

We look forward to the participation of many
individuals in this seminar. Detailed information is
posted on PWRI and the iMaRRC web pages.


https://www.pwri.go.jp/jpn/about/pr/event/2024/0111/index.html
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Mr. Keita Takahashi joined iMaRRC as a researcher
in April 2023. He has worked at PWRI for five years.
Until the last fiscal year, he served in the planning
department, focusing on external affairs for two years.
After a two-year absence, he returned to iMaRRC.
Starting this fiscal year, he was assigned to a research
team specializing in sewage resources and materials.
He is actively developing technologies to increase
energy production from sewage resources and
establishing effective technologies for grass and woody
biomass in sewage treatment plants. His goal is to
contribute to society through research, drawing on his
previous work experiences.

He has been a member of the Japanese drum team at
PWRI for five years. He has gained more opportunities to
perform at local events, and aspires to enhance his
Japanese drumming skills further.

Mr. Shimata works in the materials team of the Civil
Engineering Research Institute for Cold Region in
Sapporo City, Hokkaido. He joined iMaRRC concurrently
in 2015, the year of its establishment. After a stint at the
Hokkaido Development Bureau, Ministry of Land,
Infrastructure, Transport, and Tourism, and coming back,
he returned to iMaRRC, marking his fifth year in total.
Despite the challenges posed by the COVID-19
pandemic, remote meetings have facilitated collaboration
and exchange, resulting in an increased number of
concurrent post members within teams. Research efforts
are streamlined through joint research initiatives and the
mutual use of facilities.

Owing to the limitations of travel as a hobby, Mr.
Shimata took up weekend vegetable farming by renting a
citizen’s farm. Despite occasional setbacks, he finds joy in
the harvest, although it is not as popular among family
members who dislike insects.
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Dr. Isao Naito joined the Civil Engineering
Research Institute in 1990, working for Syears
before spending 13 years in road management
administration. He returned to the Civil
Engineering Research Institute for Cold Region
(CERI) in 2008 and will joined iMaRRC in
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2023.

Dr. Naito’s research focuses on frost damage

to concrete and the sustainability of repair
effects, with 20 years of experience in concrete
research.

Among his recent accomplishments is co-
authoring “Manual for the Design and
Execution of the Repair of Concrete Structures”.

In his personal life, Dr. Naito enjoys playing
baseball in the summer and skiing in the winter
with his children.
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