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One year has passed since iMaRRC was established last April. Last year was the final fiscal year of the third
mid-term research plan of PWRI. iMaRRC has been compiling the research results of the following Focused R&D

iMaRRC office

Projects:

(1) Research on innovative technologies to make infrastructure green

(2) Research on technology for managing watersheds and infrastructure for creating a nature-friendly society
(3) Research on strategic maintenance and management of infrastructure stock

(4) Research on enhancing and extending the life of infrastructure

This newsletter outlines these researches.
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Research projects carried out by the
iMaRRC  Advanced  Materials and
Improvement Unit in the third mid-term
plan include:

- Methods for evaluating the performance of
protective paint for steel bridges in order to
promote new coating materials

- Materials to reduce the CO, emissions
from asphalt mixture for pavement

- Durability of protective surface coating
materials for concrete repair

- Durability of rubber sheet for rubber dam
and FRP

- Functional polymer materials for efficient
damage inspection of structures

Exposure test of coating materials for
concrete repair in Okinawa

Main research projects in the field of Advanced and Innovative Materials

Classification Research projects Period (FY)
Priority research projects are highlighted
SRS £ - B R B | iRt D PEREREAMIZ B 2 AR 2011-2015
Steel structures Performance evaluation of protective paints for steel bridges
B AR EREE & HiRG EBAE O M AL BT 2 W8 2010-2014
Durability of paints for steel bridges and the condition during painting
P15 S B AR O J 2 5208 & Zh =R B i i Bl 2013-2015
Corrosion of steel sheet piling and its efficient inspection
S I ST 27 7 v F ORKFEGICEE T 2058 2011-2015
Materials for pavement Reduction of CO, emission from asphalt mixture
KA T 27 7 v MEIROELRE~O @ B3 558 2012-2014
Application technigues of unused asphalt resources to pavement
a7 Y — ML OHERFEFICB T D45 2015-2018
Materials for repairing concrete pavement
a7 U — FEEMEE | 27 U — MRIEREM BIOMAMEIZ B 2 %8 2010-2015
Concrete related materials | Durability of protective coating materials for concrete surface
& L T7 > A — O RN EICEE9 2058 2014-2015
Long-term reliability of post-installed anchor for concrete
HWEBOHEAHE 1T 5 720 OESBL &I 2014-2017
Improvement of cathodic protection systems for concrete bridges
= DD FF L BERENE =1 20 A B & W 72 s 5 (b 2011-2015
Other new materials Damage inspection using functional polymer materials
= LHE - SRIBOMERFE R « RIIVERERTHM T 1A ICBI 4 2 0F5E 2014-2016
Long-term durability and maintenance of rubber dams
BHHBHERTRM « > — M HTRM O R A 2009-2012
Long-term durability of continuous fiber reinforcement and FRP
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In order to realize a sustainable society, we are developing technologies for effectively utilizing solid wastes including

sewage sludge and wastewater as a resource material or energy source.
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Research projects in the field of Recycling
Classification Priority Project Research Period
(FY)
AT R L X — PR R A IR BRUAKALIR « /3 A A~ ZFIHEAT O BT B~ D A5 2011~15
F~ A B SEIEROFITE AT - Hitk~ | Study on development of low-carbon wastewater treatment and

DAL OB biomass utilization processes

Research on technologies for utilizing and | F/KIEZEZ L L72&IRENY - £PE - FIPEAFCBT 20198 | 2011~15
introducing to communities renewable Study on technology for recovery, production and utilization of

energy sources and fertilizers derived sewage resources

from waste modified biomass Hulo A A~ 2 O RAE L L HUEE T R SUC B %8 | 2011~15

Study on resource management of regional biomass and the
construction of a regional model
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EOKEE LA Je
Research on understanding nutrient Study on development of countermeasures techniques of
dynamics and water quality control pathogenic microorganisms in water environments

techniques on a watershed scale
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repair mortarp &

Study on the specifications for
materials of concrete (observation
of concrete deteriorated bv ASR)
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Research projects conducted by the iMaRRC
Concrete and Metallic Materials Unit in the
PWRI third mid-term plan include:

Quality control and durability of new
structures: Quality control and inspection
methods for concrete construction, mitigation
methods for alkali-silica reaction of concrete,
mitigation methods for drying shrinkage of
concrete, and inspection methods for welded
joints of re-bars.

Maintenance of concrete structures: Guideline
for repair methods (patch repair, etc.), corrosion
rate of re-bars at a crack, and test methods for
anchor bolts.

Recycling materials for concrete: Low-carbon
concrete, concrete pavement with slag aggregate,
and evaluation of environmental influences for
construction materials.

Observation of the bonding area of a
repair material (upper area) by SEM

Development of design value for
low-carbon concrete (creep test)

Research projects in the field of Concrete and Metallic Materials

Classification Research project Period
Priority research projects are highlighted. (FY)
BRSO PEREHLE ICKHE Lic 27 U — MEEW O T E & B - MAicBi5 % | 2011~2015
s Y I i
Quality control and Study on performance-based quality control and inspection methods for the
durability of new construction of concrete structures
SiTuctures BERT T ) Y F RSN Foe L B3 2 F SRR 2009~2013
a7 Y — MO OB e SR B3 D TS 2009~2011
BRI TR T O R I B D AFSE 2009~2011
U EN OMERE | 2o 7 U — MBEEWOE BTN 7B R O 2011~2015
BB BAF5E Establishment of repair technologies to prolong the service life of concrete
Maintenance of structures
concrete structures O QBN ER 5 2 2 BB B RFge 2011
B &R LT o J— OAEFEME R LI B9 5 AF5E 2014~2015
BEROFIMM - RIEE | ARRFEE A > - ORI HEF OB FE 2011~2015
SASTA I B3 B AF Development of utilization techniques for low-carbon cement
7% BMEWREAINEA LItz =27 U — b OMAMERERIZEE 3 2098 | 2012~2015
Recycling materials for [y 4 7 A pfktD = 7 U — b~OAMER & A9 & LZERIERED | 2014~2015
concrete Eﬂ%’ﬂj
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Exposure tests on the durability of marine
structures under severe corrosion environments have
been conducted since 1982 at the Marine
Engineering Research Facility (MERF) in Shizuoka
prefecture, Suruga bay. A lecture meeting on the
exposure tests was held on February 16, 2016 in
Tokyo in order to share the knowledge obtained in
the exposure tests. A total of 375 people from public
offices, private companies and education agencies
attended the lecture meeting. The lecture meeting
was jointly held by the Port and Airport Research
Institute (PARI) because PARI has also conducted
exposure tests since 1984 at Kashima coast.

In the lecture meeting, protection technologies for
steel structures, concrete structures and painting
were presented.

As for protection technologies for steel structures,
it was shown that surface coating by polyurethane
has an anticorrosive effect, weathering and impact
resistances for 23 years.

As for protection technologies for concrete
structures, it was shown that surface coating can
prevent chloride ions from penetrating into concrete
cover for 30 years.

As for protection technologies for painting, it was
shown that paint systems with zinc-rich paint can
prevent corrosion for 30 years and that damage was
not observed in the paint systems.

Meanwhile, there are some technologies which
have been exposed for only ten years such as
corrosion-resistance stainless steels and weathering
steels repaired with paint. We plan to continue
exposure tests for these technologies and confirm
their anticorrosive effects.
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The 31th Japan Road Conference was held on October
2015. Dr. Yoko Kawashima (Tsujimoto) was received
the Best Paper Award. Her research developed a simple
method for assessing the aging level of asphalt directly.
The presentation discussed the efficacy of the
FTIR/ATR for detecting the aging of asphalt binder
coating asphalt mixtures
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The 52nd forum on environmental engineering
research of the Japan Society of Civil Engineers was
held at Nihon University in November 2015. Dr. Taira
Hidaka gave a presentation titled “Effects of dewatered
sewage sludge characteristics on mesophilic anaerobic
digestion” and received the Best Paper Award. The
effects of sewage sludge characteristics on mesophilic
anaerobic digestion performance and digested sludge
qualities are being investigated using sludge from seven
wastewater treatment plants. The results are expected to
be used for an advanced monitoring tool.
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The 70th annual conference of the Japan Society of
Civil Engineers was held in October 2015. Dr. Hiroki
Sakuraba received the Outstanding Presenter Award. He
explained that X-ray CT can be used to observe the
internal structure of samples taken from concrete
structures repaired by crack filling, surface coating and
concrete restoration.
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