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Figure 1: Exposure test in
Chitose city,
Hokkaido

Figure 2: Laboratory test of
concrete containing
aggregates that are
weak for the freeze-
thawing action
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Long-term outdoor exposure tests of concrete

Typically, laboratory tests under accelerated conditions are
conducted to evaluate the durability of concrete. However,
the relationship between durability performance in laboratory
tests and actual outdoor performance is not necessarily well
defined. The iMaRRC is in the process of conducting a long-
term outdoor exposure test for 12 years in Tsukuba city,
Ibaraki prefecture and in Chitose city, Hokkaido (Figure 1),
using concrete containing low-quality aggregates. The results
of these tests are being compared to those of laboratory tests.

(1) Concrete containing aggregates that are weak for the
freeze-thawing action

Fracture with cracking was observed in the laboratory test
(Figure 2), whereas the spalling of aggregates near the surface
was observed in the outdoor exposure test (Figure 3).

(2) Concrete containing aggregates that are weak for the
wet-dry cycle

Aggregates containing laumontite (a type of mineral) are
deteriorated by wet-dry cycles although laumontite is seldom
observed in aggregates. Cracking was observed in the
laboratory test (Figure 4), whereas crushing from the surface
was observed in the outdoor exposure test (Figure 5).

It was possible to identify concrete specimens that contain
low-quality aggregates using the laboratory test; however,
these samples exhibited different deterioration processes in
comparison with those in outdoor environments. Thus,
further research is required to appropriately evaluate the
durability of concrete.

Figure 3: Outdoor exposure test of
concrete containing aggregates
that are weak for the freeze-
thawing action

Figure 4: Laboratory test of concrete

containing aggregates that
are weak for the wet-dry
cycle

Figure 5: Outdoor exposure test of

concrete containing
aggregates that are weak
for the wet-dry cycle
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Figure 6: Overview of inflatable rubber gate (rubber dam)
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Creep test of rubber-coated fabric for inflatable rubber
gate

There are various categories of weirs, including rubber dams
(Figure 6). A rubber dam is a tube-like gate made of rubber
reinforced with fiber. By taking in or expelling air, it can dam
or flush water.

The iMaRRC is researching efficient maintenance
management methods for rubber dams. The rubber dam is
used in a state where it is inflated with air, causing the rubber-
coated fabric to be pulled for an extended period. If the
duration of the stretched state is extensive, the rubber-coated
fabric gradually deforms and loses its strength (such a
phenomenon is called a creep phenomenon). Given that
rubber dams have been used for decades, it is important to
evaluate the rubber-coated fabric using the creep test (Figure
7).

There are joints between constituent rubber-coated fabrics
because a large rubber dam cannot be made using a single
continuous structure. Given that these joints are weak points,
they should be evaluated in detail. Figure 8 depicts the state
of a specimen with a joint after the creep test. Structural flaws
originate at the joint, which eventually lead to failure, as
illustrated in Figure 8. The results of such creep test
evaluations are useful for the material design and
maintenance management of these structures.

Figure 7: Creep test of rubber-  Figure 8: Broken test piece
coated fabric
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IMaRRC Researchers

Mr. Toyohisa Miyamoto joined the iMaRRC as a senior
researcher in April 2019. His research interests include the
investigation of the process of recycling of sewage sludge and
biomass from public works, and the development of new resource
and energy recovery methods. Before joining the iMaRRC, he
worked as a researcher for the recycling team of the PWRI and
the Wastewater System Division of the NILIM, and as an official
for the MLIT and Ichikawa City. He intends to work hard at the
PWRI and effectively utilize his extensive experience with the
intention of publishing actively in the field.

Recently, due to the influence of his daughter, he has reviewed
the plant’s picture book with increasing regularity. The utilization
of biomass seems to begin with the learning of the names of
different grasses.

Mr. Keita Takahashi joined the PWRI as a new employee in
April 2019, and became a researcher at the iMaRRC. He
graduated from graduate school, and have passed eight months
from joined the organization. He is acclimated to new his work
environment and doing research with the help of his colleagues.
He is developing technology for detecting cracks in concrete
structures, developing tunnel repair methods which is superior to
workability and maintenance, and evaluating the repair materials.

He is a member of the Japanese drum team at the PWRI, and
spends his free time to practice and, play at local events over the
holidays. This experience is unique and very valuable.

As a new employee of the PWRI, his primary objective is to
contribute to society via research in the field of civil engineering.
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Business Trip Report

Mr. Hiroyuki Shigemura, a chief researcher at the iMaRRC,
attended the ISO/TC275 (sludge recovery, recycling, treatment,
and disposal) 7th international conference in Hohhot, China. The
conference was held from September 16th to 20th, 2019.
Researchers and engineers from six countries (Japan, France,
Germany, Italy, Finland, and China) attended the conference. Mr.
Shigemura, engineers of private companies, and an employee of
the Japan Sewage Works Agency represented Japan. The
conference consisted of a plenary meeting and working groups
(WG2: characterization methods, WG3: digestion, WG5: thermal
process, WG6: thickening and dewatering, and WG?7: inorganics
and nutrients recovery). Each working group met from
September 16th to 18th, and the plenary meeting was held on
September 20th. ISO/TC275 was established in 2013. In the
working groups, we continued to discuss each draft of
international standards or drafts of technical reports. In the
Hohhot conference, we discussed these drafts based on
comments from the representatives of each country.

An international workshop on sludge treatment and resource
utilization was held on September 19th. Presentations on these
technologies were delivered by engineers from several countries.

Dr. Yamasaki Yukiyo, a researcher at the iMaRRC, participated
in AGRO2019 (10th IWA International Symposium on Waste
Management Problems in Agro-Industries) held in Rhodos,
Greece (Figure 9). She delivered a presentation titled “Natural
Microalgae Cultivation Systems Using Primary Effluent and
Excess Sludge.” In each session, there were research
presentations on energy efficiency in the agricultural and
sewerage fields, mixed anaerobic digestion of waste, nutrient
balance management,
pathogenic  microorganism
control, etc., for the effective

use of waste.
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Figure 9: Rhodos, Greece
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Guide for the
collaborating researchers

recruitment of

The research themes for the
collaborating researchers that the
iMaRRC will be accepting in the fiscal
year 2020 have been decided. There are
13 research  themes, including
deterioration mechanism and durability
of the materials for sewage plants,
effective use methods of biomass in
sewage plants, evaluation methods for
concrete, advanced materials for
construction, etc.

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

homepage of the PWRI.

REEE
Awarding

organization

¥ BEBFEHERE HE XF T AT 7L MEEYMDRFHEIERIEIC 2019/11/7
BFE (Excellent paper (TAYU Fumimasa) = BE9 AEHiAEDRET
award) (The examination of evaluation for fatigue fracture

resistance of asphalt mixture) NEEHFEAN
% 33 EERNERRE =8 BEX ET7UMEFALIZa2Y ) —FOUVE | gamiie 2019117
BFE RRF—tvy (TAKAHASHIKeita) | AUIBETRELATOBAFE
< 3> (Excellent paper (Development  of concrete  crack  width (Japan Road
award, poster session) measurement technology using moiré fringes) Association)
% 33 EANERSE IS BT TRAI7IhEaA—LRBEICHT 5K 2019/11/8
BFE (Excelent paper (KAWASHIMAYoko) = &5l ~DER L) #8A4

award)

(Evaluate the safety of asphalt fume exposure)
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