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Greeting from the director of materials and resources
research group

iMaRRC is now in its ninth year since its launch. The
2nd iMaRRC lecture meeting was held last year and the
results of the 4th R&D program were reported. We would
like to thank all those who attended. This year, we plan to
hold iMaRRC seminars focusing on recycling-related
topics. We are looking forward to your participation.

Public Works Research Institute (PWRI) has started its
5th R&D program in FY2022. iMaRRC conducts research
related to the 5 programs listed below.

- Development of technologies for infrastructure
improvement
- Development of technologies for preventive
maintenance of infrastructure
- Development of efficient maintenance and
management technologies for infrastructure under
snowy and cold environment
- Research and development to improve productivity in
infrastructure construction and maintenance
- Development of technologies for the better use of local
resources and the reduction of environmental load
Through these programs, iMaRRC will continue to study
technologies that can contribute to the efficiency of
infrastructure maintenance and management, and to carbon
neutrality. We will present our results on various occasions

and look forward to your continued support of iMaRRC.
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Dr. NITTA Hiroyuki
Director of materials and

resources research group
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Figure-1: FRP layered structure

Table-1: Processing condition

&5 BERET | #£& | ZELE

i 20 L =Y

ZERE 20 P #Y

EREE 3 g 'Y . . . .
RS 20 =+ | = |Iigure-2: Peering test outline

2

iMaRRC Newsletter Vol.26 September 2023

HZ2 0T L aos y— MEEMOEEEE S — MEELBLI

Effect of weather factor on protective coating
deterioration

Continuous fiber sheets (FRP sheets) are widely used
as repair and reinforcement materials in concrete for
piers and floor slabs; however, studies have reported
that sheets peel off from the early stages of service
because of factors such as the moisture content of the
concrete adhesive surface, temperature, and humidity.

Under normal- and low-temperature wet conditions,
the concrete adhesion was less than that at the standard
conditions, suggesting that adhesion was not sufficient.
Even if the surface water is wiped during construction,
if water is present inside the concrete material near the
surface, the primer is considered to not penetrate
sufficiently and the adhesion decreases.

Through continuous surveys of actual structures, we
clarify the causes and mechanisms of re-deterioration
and early deterioration of FRP-sheet repairs and
elucidate  the

deterioration by evaluating the materials according to

mechanism causing premature
the service environment by using indoor accelerated
deterioration tests and outdoor exposure tests. We are
considering to implement the design and construction
by using more reliable repair technology that responds

to these requirements.

Figure-3: Peering test result
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Introduction of energy technology for microalgal

cultivation using sewage resources

Owing to the depletion of fossil fuels and the increase in
global warming, the use of energy generated through
biomass resources is gaining significant research attention.
As such, microalgae have been considered for use in
various fields as a carbon-neutral energy source. Nitrogen
and phosphorus in sewage are used to cultivate microalgal.
Energy production using facility in the Wastewater
Treatment Plant(WTP) is expected.

The iMaRRC is currently developing technology
to convert naturally occurring microalgae into
energy. Figure-4 shows the scheme for the biomass
energy production in the WTP. In this study, we
cultivate microalgae in various sewage and
cultivation tanks. In addition, we collected cultivated
microalgal and biogas produced by anaerobic
digestion mixed with sewage sludge concentrate; we
then estimated the reduction of CO» by converting
microalgae into energy. The estimation results are
the highest for the cultivate in primary effluent and
the raceway-type culture tank. We believe that the
findings of this study can reduce costs by making
effective use of facilities such as land for sewage
treatment plant and land at WTP.

In the future, we will consider demonstrating the
technology through microalgal cultivation in a full-
scale facility.
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Dr. Kawashima, a senior researcher of iMaRRC, participated
in the Japan and Taiwan Structural and Bridge Engineering
Workshop held regularly by Kyoto University and the National
Center for Research on Earthquake Engineering in Taiwan. This
workshop is held every other year between Japan and Taiwan to
exchange technical information, especially for young engineers.
Research presentations on bridge design, maintenance, and
technology for improving lie distances will be presented
(Photograpgh-1).

Dr.Kawashima reported on the results of durability evaluation
through long-term outdoor exposure tests on the adhesion
durability and reinforcing effect of CFRP sheet for concrete
reinforcement in their paper titled  "Evaluation of the Exposure
Durability of CFRP sheet for Structure
Reinforcement”. At the workshop, the use of deep leaming in

Concrete

bridge damage investigation will be presented; in addition,
there exists a demand for the use of DX and Al technology in
bridge inspection diagnosis in both Japan and Taiwan.

After the workshop, we visited the construction site of the
Chung-Chen Bridge, which is currently under renovation
(Photograpgh-2). This is a steel arch bridge with a height of 50
m,.I It is planned to be a landmark bridge with improved flood
and earthquake resistance, and it is scheduled to be completed in
2023.

Photograpgh-2 Chung-Chen Bridge
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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 2024 have been
selected, which consists of 13 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
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B2 R~ Started joint research with Japan Sewage Works Association (JSWA)

~Joint Research on Long-term Performance Evaluation Methods
N . for Renovation of Sewerage Networks~
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Performance Evaluation Methods for Renovatation of Sewerage
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Mr. Takao Ooya joined the Materials and Resources
Research Group of iMaRRC as an exchange researcher in
April 2023. His main task involved the development of
repair materials for concrete structures. Currently, he is
researching and developing methods to easily repair cracks
in concrete at iMaRRC. Through this secondment, he is
aiming at not only gaining knowledge about work but also
working to strengthen the network between PWRI and
SHO-BOND Corporation
At iMaRRC, research in various fields is conducted on the
same floor, thus proving him with a good environment to
broaden his knowledge.

Ms. Mao Jinnai joined the Materials and Resources
Research Group of iMaRRC as an exchange researcher in
April 2023. Her curiosity toward the importance of public
infrastructure is attributed to the Great East-Japan
Earthquake that occurred while she was in high school. She
studied civil engineering in university and researched the
specific surface area and volume changes for cement
materials. After graduating from university, she joined a
bridge-construction company. Since then, she has been in
charge of the development of a simple method for removing
salt from concrete. She is also a member at the Public
Works Research Institute and is currently trying to evaluate
salt penetration resistance of PC concrete exposed to salt
damage for more than 20 years. Although she has been
working for only two years, she has manage to acquire new
techniques and skills and has formed a network of

researchers.
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