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Photograph 1: Push-out test
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Long term durability of the prevention of concrete
falling methods in tunnels.

Cracking, flaking concrete, and peeling are the most
common deterioration phenomena in tunnel lining concrete.
Concrete delamination, in particular, can cause serious
accidents, and various delamination preventive systems
have been developed. The most common type of anti-
peeling construction is a combination of resin and fiber,
which is applied in layers and takes 2—4 days to complete.
Since traffic restrictions are required during this time, the
construction period must be shortened. Furthermore, while
the initial strength of the prevention of concrete falling
methods is checked before construction, there are few cases
in which the long-term durability of the construction has
been evaluated. Therefore, iIMaRRC is developing the new
prevention of concrete falling methods that can be installed
in one or two days and investigating a method to evaluate its
long-term durability.

The specimens are subjected to either accelerated
deterioration test indoors or exposure test outdoors to
evaluate the long-term durability of the concrete , and then
the load-carrying capacity and the failure modes are
compared using push-out tests (Photograph 1). For
accelerated deterioration test indoors, the specimens were
immersed in a calcium hydroxide solution at a constant
room temperature and humidity for several months (Figure
1, Photograph 2) to simulate the actual environment where
the delamination protection works would be installed. For
exposure test outdoors, the specimens were exposed to the
actual environment in an abandoned tunnel for 1-10 years
(Photograph 3). Additionally, tests were conducted to peel
the prevention of concrete falling methods from the concrete
to assess its adhesive strength (Photograph 4). We recently
finished collecting the first years’ worth of specimens from
the first year of exposure, and we will continue our
investigations in the future.

A video of the push-out test of a concrete slab with a
delamination protection system is available on the iMaRRC
website.

Photograph 4:
Pull-off test
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Usage of digestion gas at wastewater-treatment plants

process at wastewater-treatment plants (WWTPs) is
composed of about 60% methane and about 40% carbon
dioxide. It is a carbon-neutral energy resource that is
produced in the digestion tank (Photograph1) and is used
for power generation and thermal energy. It is predicted
that promoting its use will reduce greenhouse gas
emissions. The miniaturization and cost reduction of
generators and the feed-in tariff system (FIT), have
increased the number of WWTPs with digestive gas
power generation. The amount of digestive gas generated
at WWTPs increases, but about 14% is disposed of
without being used.

that are digesting. Small-scale WWTPs with a gas
generation scale of 0 to 100,000 Nm?/year can only be
used to heat the digestion tank. It was discovered that about
80% of the waste was disposed. As the WWTPs becomes
larger, the effective usage rate increases and the disposal
rate decreases (Figurel). It is assumed that the cost-
effectiveness of effective use may not be obtained in small-
scale WWTPs.

continue to investigate effective utilization methods of
digestion gas.

The digestion gas produced during the sludge treatment

We conducted a questionnaire study of 276 WWTPs

We will assess the current state of the WWTPs and

iMaRRC Tid, FAUHLOFEREZEE 2 >0, WL AOAFRIAFEOWTHI & ata{To T Z& & L

TI/ \i—g—o

ZD3a 7 NI HENE A iMaRRC A—L_X— Vi L E LD TIE S 7ES0Y,

video) http://www.pwri.go.jp/teamy/imarrc/activity/movie.html

o
y | g
4 1

Photograph1: Example of the digestion tank
(Higashinada WWTP in Kobe City)
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Figurel:Usage of the digestion gas
(WWTPs that disposes of the digestion gas)
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Ms. Chihiro Shimabukuro joined the Institute as a
newly recruited staff member in 2020 and was
appointed as a researcher in the Materials and Resources
Research Group in April this year. Last year, she
managed the Soil Research Institute’s New Technology
Showcase, and she is currently researching durability
assessment of anti-falling tunnel construction and lining
materials for sewerage facilities. At the university, she
specialized in soil colloids and studied the adsorption of
soil particles and substances in the environment.

In her private life, she is a badminton club member
and participates in citizens’ tournaments. Additionally,
she has recently become addicted to a game called
Minecraft, and a day passes when she collects materials.

The team is full of experienced people, so she will
absorb many things and contribute to society through

research work.

Mr. Takaya Tsunoda joined the iMaRRC as a
collaborating researcher in July 2021. While in
university, he researched a visualizing method of the
internal state of concrete with ultrasonic to “defend”
concrete structure. After completing master’s coarse, he
joined the prestressed concrete (PC) structure company
to master “construction”. Before joining iMaRRC, he
worked in R&D work such as experiments and
nonlinear FEM analysis on new structures and materials
in about three years. He had a hard time because he
joined iMaRRC in the middle of the year; however, he
got much support from around him, and he appreciated
it. He will make an effort every day to contribute as
much as possible to develop the civil engineering and
PC industries. In private life, he married in July, and is
enjoying the newlywed life in Tsukuba city. He will do
his best at iMaRRC.
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Mr. Shinpei Nomoto joined the iMaRRC as a
collaborating researcher in April 2021. His daily work
will be decided after a meeting with Senior
Researcher Kawashima, who is in charge of guidance.
Additionally, at the research progress report meeting
held once a month, we will receive questions and
advice from senior and other researchers and use them
as a reference for his works.

In addition to working in the experimental building,
he participates in meetings for joint research with the
outside, and he sometimes works there. Additionally,
depending on the time of year, he also writes papers
and creates materials for conference presentations.

The schedule of the day is described for reference.

Research theme

It has already been half a year since Mr. Ryuta
Sekijima was appointed as an exchange researcher in
the iMaRRC in April. There are two research themes:
(1) evaluating the applicability of new technologies
related to paints and painting, and (2) sophistication
of substrate adjustment technology.
Position of exchange researcher

Participation in business trips and various
exchange meetings, various guidance such as
compliance meetings and researcher knowledge,
disaster prevention drills, general cleaning of
experimental buildings, and participation in events in
the same position as regular researchers.
Relationship with the main business site

He returns to my main office once or twice a
month. Additionally, He is also involved in work
related to the main office < PWRL
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REEE
Awarding

T3 FEEFHAERRE
(2021 Young Researcher's
Presentation Award)

F21E Oy —ME
EYOHIE, #E Ty
VAV S LI
BEmIE

(Award for Papers in the
21st JSMS Symposium on
Concrete Structure
Scenarios)

E30ME FLRRLRE
avy—+rOFERICHE

FTEHIURIIL
BEEEE

(The 30th Symposium on
Developments in

Prestressed Concrete)

The 58th Japan Annual
Technical Conference on
Sewerage First Place for

Poster Presentation in
English Session

(58 58 E F/KEMFHRERS
BERR 2 —HREHMR
BFE)

% 34 A ERERRE
BFE

(The 34" Japan Road

Conference, Excellent
paper award)

% 34 BIARERRE
BHE

(The 34" Japan Road
Conference, Excellent
paper award)

sy BEF
(Yukiyo YAMASAKI)

INRHEE, HE A, BE

BA

(Takumi OZAWA, Hiroki
SAKURABA and Hirohisa
KOGA)

INEER EE OHEE EEL 85

A HE HE BA
(Takanori KOTABE, Hiroki
SAKURABA, Masahiro

SUZUKI and Hirohisa KOGA)

Yukiyo YAMASAKI
(LLiss  BEFP)
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and Atsushi NAGAHARA)

s =X =Bl 8-
(Ryuta SEKIJIMA, Tomonori
TOMIYAMA)

(Iwao SASAKI, Hiroyuki NITTA

BRRNAATADER
(2L B TKFRDRKIE
mE&ZDRE
(Improvement of
dewaterability of sewage
sludge by utilizing plant
biomass)
VUEIN/RE — 2471
& BEIEIERC FRIRD S 1L
T REODFHE
(Image Analysis for the
Cracking Pattems on RC
Slab Concrete as
Evaluation Method for
Deterioration State)
SLEMHAD D VY ) —k
ERIEERZRALVoE
IREREHEE iR DRRET
(An evaluation method for
the chloride resistance of
concrete based on
electrical resistivity at early
ages)
Microalgae culture using
sewage resources
under low light
transmission conditions
(BEXBBEHETTOTK
BEREEAL-MHE
)

TV VEINERZ LI
HLU-BIGETRE LR
EE TR
(Pavement degradation
curve and surface
treatment effect formulated
on the classification of
initial crack rate)
EEIREICH (T S E R
MOYHETE
(Characterization of
corroded steel in beach
environment)

PEAFEA AR TKERT

D
=

(Japan Sewage
Association)

Works

PEHFEABRMFES
(The Society of Materials
Science, JAPAN)

PIHFENT LR S LA
aYvy—rIEs
(Japan Prestressed
Concrete Institute)

Japan Sewage Works
Association(2A 8 iZ AR
ATKERHR)

AR EEA ARNER S
(Japan Road Association)

AR EEAN ARNER S
(Japan Road Association)

June 25th,
2021

October
15th, 2021

October
22nd, 2021

October
29th, 2021

November
5th, 2021

November
5th, 2021
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