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Four years have passed since the launch of iMaRRC in April
2015. We have entered the fourth year of PWRI’s six-year
mid-term research plan. For the present mid-term plan,
iMaRRC has been carrying out research and development on
materials for repairing civil structures, and for building durable
and efficient structures. We have carried out quality
assessments of recycled aggregates and recycled asphalt
mixtures, and studied the effective use of regional biomass and
generation of renewable energy in sewage treatment facilities.
Some of these results have been introduced in the iMaRRC
Newsletter.

These activities are being carried out through strong
collaboration with many related organizations, and through
internal collaboration by iMaRRC researchers having various
specializations and backgrounds.

We aim to ensure that our research results are used and
reflected in technical standards and on real construction
sites. To do this, we have planned various release methods
for our results and outcomes, including technical guidelines,
testing methods, and technical reports in PWRI publications,
application of research results to technical guidance for
construction sites, iMaRRC seminars, scientific papers,

homepages, and more.
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Gravity thickening technology that uses ‘Water Path

Forming Poles’

In order to efficiently treat sewage sludge, it is necessary to
remove as much water as possible from the sludge and
thicken it.

iMaRRC developed 'Water Path Forming Poles' (WPFPs)
to aid in gravity thickening, which is one of the most
common traditional methods of sewage sludge thickening.
This technique increases the sedimentation rate of sewage
sludge. By slowly rotating a sludge collector fitted with
WPEFPs vertically in a gravity thickener, ‘water paths’ where
liquid moves easily, form immediately behind the poles.
This draws out the water between the sludge particles, and
high-density thickened sludge precipitates to the bottom of
the thickener.

This technique has been introduced at 16 wastewater
treatment plants, including those in the cities of Tomakomai,
Kumamoto, and Imabari.

We aim to disseminate energy efficiency technology for
wastewater treatment plants, whose operations normally

consume a huge amount of energy.

Figure 1: Water Path Forming Poles (Kumamoto City)

Figure 2: Effect of WPFPs (using imitation sludge)
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Crack width measurement technology of concrete

using moir¢é fringes

Aging infrastructure, some of which dates back to the
1950s, has been expected to present major economic
challenges. Therefore, we are working on the
development of new technologies for maintenance and
management of infrastructure.

The iMaRRC is collaborating with NIMS on the
development of technology to detect deterioration from
the shape change of moiré fringes (Figure 3).

In this technology, we focused on the fact that the width
of a grid pattern built into concrete spreads when cracks in
the concrete spread. Examining Figure 4, we see a black
grid pattern representing the constructed grid, and a blue
grid pattern used for image processing. If there is a black
inter-lattice distance at the center (a simulated crack),
there will be a gap in the moiré fringes formed by the two
grids. The crack width is calculated from the size of this
deviation and the grid width.

If a camera image can be acquired, the crack width can
be measured, and remote measurement is possible using
camera zoom features (Figure 5).

In order to secure reliability when using this method for
maintenance of infrastructure, in the future, we plan to
improve the verification of the analysis accuracy of this

application.

Figure 3:Example of moiré

Figure 4:Crack detection by moiré

Figure 5: Remote crack measurement
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Mr. Hiroyuki Shigemura, of the Ministry of Land,
Infrastructure, Transportation and Tourism, was born in
Hiroshima Prefecture. He was temporarily engaged in road
contracting and waste management, and he has worked on
sewage works for many years. Since he joined the National
Institute for Land, Infrastructure and Management as a senior
researcher in April 2010, he has focused his research on sewage
works. In April 2017, he joined the iMaRRC as chief researcher.

His research interests include investigating the process of
recycling of sewage sludge and biomass from public works, and
developing new resource and energy recovery methods using
wastewater to increase the efficiency of sewage facilities. He
also conducts research into methods for controlling pathogenic
microorganisms in wastewater. He intends to work hard to

produce research results that contribute to society.

Mr. Takanori Kotabe joined the iMaRRC as a collaborating
researcher in April 2019. While in graduate school, he
conducted fundamental research on the load-carrying capacity
and deformation characteristics of reinforced concrete (RC)
column members, and on the seismic characteristics of precast
column members.

Before joining the iMaRRC, he worked at a private company
as a pre-stressed concrete (PC) engineer, where he was able to
use his experience from his graduate studies. For 12 years, he
worked on the design, execution, and development of PC
bridges and PC tanks.

He enjoys working on the iMaRRC because it is a new and
challenging environment for him. He hopes to build a network
of collaborators, so that he can enhance and advance his career
goals.

In his free time, he enjoys playing the Japanese drum and
tennis with his colleagues. He will do his best at the iMaRRC!
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Announcement of upcoming events
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in wastewater treatment plants‘.

We look forward to many people joining this seminar. For

page (We will put on the web page later).
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Figure 6: Research content for utilization of vegetational biomass in wastewater treatment plants
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