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Research projects carried out by the iMaRRC Ad-
vanced Materials and Improvement Unit in the
PWRI fourth mid-term plan include:

- Materials for pavement: the development of tech-
nology to extend the life of pavements with asphalt
emulsion, the development of technology for repeated
regeneration of asphalt mixtures, and the application of
warm-mix technology to recycled asphalt mixtures
were conducted.

-Concrete-related materials: Advanced methods for
preventing tunnel lining concrete from falling off and
rational repair methods for bridge concrete were stud-
ied.

-Other new materials: A summary of anchor joints' de-

sign, construction, and maintenance were made.
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Testing of anti-spalling

Pavement life extension Tensile test of an adhesive

7 with asphalt Emulsion for tunnel lining concrete anchgr after .immersion in
o alkaline solution.
Main research projects in the field of Advanced and Innovative Materials
Classification Research projects (© : Priority reseach projects) Period (FY)
SRR OHESSEERIZ IS DEfEEORAML « SEMLFEBET 08 2016~2021
Materials for pavement Life extension technology of pavement on light traffic roads
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Pavement recycling technology for recycling-oriented society
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Concrete related materials Rational repair method for existing bridges
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Method for anti-spalling of tunnel lining concrete
iﬁ%ﬁm%f bAB 195 - OB AT 2014~2017
KBS IS D = 7 U — MR ORHETFA Z B D5 2017~2021
TIMELe= /7 U — MARMROAHIE TR 208 2020~2022
SRS £ - D RBE BB A FAfER R Om I B D iR 2019~2021
Steel structures SARGEIAEI T 2 RUFEEB IR ORI BT 20158 2018~2022
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Other new materials Research on the adbanced techniques for the manegement of equipments of civil structures
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Study on heat suppl technology by
woody biomass in wastewater

Research projects conducted by the iMaRRC
Recycling Unit in the PWRI fourth mid-term plan
include:

Research on effective use of resources/energy
focusing on sewage facilities
1) Technology development for biomass energy
production using sewerage resources:
Technology for high efficient algae culture using
wastewater, coal alternative fuel production, and
methane formation were investigated.

2) Development of technologies for effective
use of vegetation biomass using the sewerage
facilities:

Heat supply technology based on woody bio-
mass and technology to use felling trees and
mowed grass as sludge dewatering aid in
wastewater treatment plants were investigated.

Technology to use mowed grass as sludge

Development of technology for

freatment plant dewatering highly efficient algae culture using
‘wastewater
Research projects in the field of Recycling

Classification Research project (© : Priority reseach projects) Period (FY)
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effective utilization of sewage Development of technologies for effective use of vegetation biomass using the sewerage facilities
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Study on the fracture mechanism of
mechanical anchor bolts used in tunnel

Research projects conducted by the iMaRRC
Concrete and Metallic Materials Unit in the PWRI
fourth mid-term plan include:

Maintenance of concrete structures: Mechanical
anchor bolts used in tunnel, repair methods (spraying
method for general use, patching for concrete
pavement), and inspection methods for concrete
structures (Al image analysis, chloride ion sensor, etc.).

Quality control and durability of new structures:
Precast prestressed concrete using supplementary
cementitious materials, mechanical splices used in
precast concrete, salt-scaling of concrete, and FRP sheet
used in high temperature.

Recycling materials for concrete: Guideline for
precast concrete using recycled concrete aggregate
Class M.

Mechanical splices used in precast concrete

Exposure test of precast concrete made by
recycled aggregate concrete Class M in
severe environment

Research projects in the field of Concrete and Metallic Materials

Classification Research project (© : Priority reseach projects) Period (FY)
BEAEEOMERFE I | OSSmAHERFE BRI C L DB~ 1 2 A & MBI 50148 2016~2020
I AT Research on the adbanced techniques for the manegement of equipments of civil structures
Maintenance of concrete struc- a7 Y — MHEEOHEHEREZ BT DT 2015~2018
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AR i 7 AR SR OB MR B3 2018 2019~2021
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Wrge Research on the quality control and quality assurance method for the construction of beridges
Quality control and durability of | @7 L3¢ v & MBI OHLNEFHH1EOMFSE 2016~2021
new structures Research on the effective construction methods with precast members
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Research on the durability control of concrete under the combined environmental actions in cold
region
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FHIm B D% Research and development of the method for the usage of recycled materials as concrete aggre-
Recycling materials for concrete gates
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Research projects performed by the Materials Research
Team of Civil Engineering Research Institute for the cold
region under the 4th mid-term plan are as follows:

Therefore, we proposed a construction method for
surface penetrants in a cold environment. Surface
penetrants are permeable protective materials that prevent
water and chloride ions from penetrating concrete, and are
widely used as preventive maintenance measures.
However, construction management of coating in winter
became a problem. As a result, we investigated the
development of a winter construction method that
consistently forms a water repellent layer formed by
impregnation.

It was clarified that in addition to heating the enclosure the
day before application, it is preferable to continue heating
for about halfa day ~ 1 day to suppress the rise in humidity
due to temperature drop even after application, and that
management with an electrical resistance-type moisture
tester is appropriate for checking the moisture state of the

surface layer before application.
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Relations of warming time after coating and the

Electrical resistance type moisture tester

underside water repellent layer
Research projects in the field of Materials in cold regions
Classification Priority Research Project (© : Priority reseach projects) Period(FY)
W& - BEHEZIT oA 7T | OEMER OWE - HEHDA T F 0 ZABIMZBIT %8 2016~2021
DOHEEFEER « TENZ B4 A% Research on maintenance technology for combined frost damage inherent in structures
Research on maintenance and recon-
struction of the infrastructure subject -
to frost damage and combined effect | ©= 7 U — M OWEE - A HET DA _LEAH 2B 20148 2016~2021
of deterioration Research on the durability control of concrete under the combined environmental actions
in cold region
Frverlae/etline ) YA 7 L DTd | OV A 7 /Bl =7 ) — MM A~ORIR OB 2016~2021
DA 7 TN OB Research and development of the method for the usage of recycled materials as concrete
Research and development on con- aggregates
struction technology in order to realize
sustainable construction recycling
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The fifth mid-term research plan of PWRI began
in 2022. It will be conducted for six years and
consists of fifteen R&D programs. iMaRRC is
contributing to five research and development
programs that are closely related to materials and
resources. The five R&D programs and iMaRRC’s
main research contents are as follows.

Programs B22 focuses on the technologies for
more durable and reliable infrastructure. iMaRRC
will work on improving the durability and
dependability of materials, including research on
deterioration mechanisms and evaluation methods
for pavement, steel bridges, and sewage systems.

Program B23 focuses on infrastructure preventive
maintenance technologies. iMaRRC will work to
develop more dependable materials for concrete
members repairs, as well as inspection technologies
for river concrete structures.

Program B25 focuses on the technologies for
higher productivity in construction. iMaRRC will
investigate concrete quality control technology using
ICT techniques, etc. Program A14 focuses on the
infrastructure after a great earthquake. iMaRRC will
improve load-bearing performance evaluation
methods for joint parts of precast concrete members.
Program C33 focuses on making better use of the
local resources and reducing environmental load.
iMaRRC will study pavement materials that meet
the requirements for longer carry time, reuse
technology of concrete waste as the sand for
concrete, better use technologies for sewage sludge
as the resources, and the reduction of volatile organic

compounds in steel structure paint materials.
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The 5% iMaRRC seminar

The 5" iMaRRC seminar was held on March 15,2022. The
seminar was held both online and at the venue, with 130 at-
tendees, approximately 120 online, and ten at the venue. The
theme of this seminar was "Mechanisms of Asphalt Deterio-
ration and Recycled," and it introduced the mechanism of de-
terioration associated with the use of asphalt and the research
trends centered on iMaRRC on the mechanism of its regener-
ation. Also, we invited Associate professor Yosuke Kanou
from Nihon university, who gave a presentation about the de-
terioration of asphalt.

Hiroyuki Nitta, the chief researcher, began by outlining the
major aspects of this theme while discussing the current state
of asphalt recycling, its problems, and changes in the quality
of asphalt regeneration brought on my future progress toward
carbon neutrality. After that, the four presenters introduced as-
phalt deterioration and regeneration examples and provided
topics on the latest research results.

We received many questions from the venue and online par-
ticipants for each presentation, and we were able to have a
lively discussion. In the future, iMaRRC will continue dis-
seminating the latest research trends through seminars and

newsletters.

Photograph-1 Presentation by Dr.Kanou at iMaRRC seminar
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Mr. Yuji Okayasu, of the Ministry of Land, Infrastructure,
Transportation, and Tourism previously worked in local gov-
emment and national research institutes in Japan and foreign
government in Vietnam, and he has an extensive experience
with sewage works. He has focused his research on river wa-
ter quality and sewage works since joining the Public Works
Research Institute as a researcher in April 1998. In April 2015,
he joined the iMaRRC senior researcher. In April 2022, he
joined the iMaRRC chief researcher.

His research interests include studying the process of recy-
cling of sewage sludge and biomass from public works, as
well as the development of new resource and energy recovery
methods using wastewater to improve the efficiency of sew-
age facilities. He also studies methods for estimating the dete-

rioration of construction materials in sewage works.
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Dr. Tsuyoshi Hyakutake was reinstated as chief researcher
of iMaRRC in April 2022. He has focused his research on
functional materials for efficient infrastructure inspections us-
ing luminescence, color change, and pattern shifting for 10
years since he was employed by PWRI in 2009. During these
3 years, he was temporarily assigned to the management sec-
tion.

His mission is to use materials science to add value to infra-
structure. He is struggling to break new ground as the pillar of
iMaRRC's later research. He enjoys noodles.
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