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Figure 1: Example of rusting on the edge part of a bottom
flange in steel road bridge girder where is the weak part
against corrosion
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Evaluation of corrosion protection performance
of protective coatings for steel structures

Protective coatings are widely used to protect steel
structures from corrosion. Recently, new types of
paints have been developed to improve coating dura-
bility, reducing the environmental load, and shorten
the painting process. The iMaRRC is evaluating the
practical applicability and developing quality verifi-
cation test methods for such novel paints.

In a coated steel structure, corrosion is likely to oc-
cur in parts where coated film is physically damaged
or where coated film thickness tends to be thin such
as at corners of a structural member and bolts (Figure
1). In order to evaluate corrosion protection perfor-
mance of coatings in such corrosive parts, the coated
film of a specimen is intentionally scratched to ex-
pose the substrate using a cutter knife, and is sub-
jected to outdoor exposure or accelerated corrosion
tests.

Through testing, the film appearance is observed
visually and rust creepage is evaluated quantitatively.
The rust creepage is corrosion of a substrate that oc-
curs around a scratched area of coatings (Figure 2).
We comprehensively evaluate the corrosion protec-
tion performance of coatings based on those results.
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Figure 2: Typical appearance of a specimen before and
after accelerated corrosion testing
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Plant biomass recycling as a dehydration
aid for sewage sludge

Recently, the use and energy conversion of
local biomass in wastewater treatment plants
have been promoted. Biomass, such as gar-
bage and human waste, is mixed with sewage
sludge and subjected to methane fermentation
to recover biogas.

Plant biomass, such as grass in rivers and
aquatic plants in lakes, is being considered for
use in methane fermentation, composting, and
auxiliary fuel during incineration. However, no
optimal effective usage method regarding en-
ergy and cost balance has established.

For many years, iMaRRC has been conduct-
ing research and development to use plant
biomass as a dehydration aid for sewage
sludge.

The establishment of this technology is criti-
cal from the viewpoint of the effective use of
unused biomass and energy conservation
through the joint treatment of sewage sludge
and local biomass.
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Figure 3: Plant biomass recycling as a dehydration aid for sewage sludge
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Figure 4: Measurement of rebound number
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Non-destructive Test Methods for Estimat-
ing the Compressive Strength of Concrete

iMaRRC provides technical information
about non-destructive test (NDT) methods
used during the completion inspection of
newly built concrete structures.
(1)Rebound number method

The rebound number method is an easy NDT
method for the compressive strength of con-
crete to investigate newly constructed concrete
structures. While the method to measure the
rebound number is standardized as JIS A 1155,
the relationship between the rebound number
and compressive strength of concrete is unes-
tablished. Given this, iIMaRRC provides a
technical note “Six points for the estimation of
the strength of concrete by rebound number
method.”
(2) Shock elastic wave method and ultrasonic
wave method

The shock elastic wave and ultrasonic wave
methods are NDT methods for the compres-
sive strength of concrete. The bigger the
strength of concrete, the faster the elastic wave
in concrete becomes. However, the property of
aggregate in concrete affects the relationship
between the velocity of elastic wave and com-
pressive strength. The relationship, therefore,
should be determined using the data obtained
from a certain concrete that was used in the
inspected concrete structures.

Figure 5: Measurement of the velacity of ultra-sonic wave in concrete




National Research and Development Agency
Public Works Research Institute (PWRI)

() AAMEAAZ D 51k

a7 Y — MTEATORIPHNT, B 4 UrTREZR AN AR 0 Bpe %
EVDFBHZET, IR ERIRFCARAINIZ 27 ) — R &R L,
(LA = DR ABGERAZ BRI U R BRa 1T o LT, RAME
{13, Figure 6 |29 & 2 I\ THEEMIOAIED S22 UT-TE TR SV E T,
RAMERARZ BRI L COMEMIER B TS 0 AN, FEbD & 035%
BT OFBRD GV AENL CIHEEDSLE T,
ANABGEARIC L DR L, 59, JISAL163 (RNAHEADIERT
ER OV RERTE) & LT bEhE L,

@ M7 EHCDTE

a7 EFERLTCOar s V) — FOEMERERBRClL, —fiaixar
U— NROMEMORRED 3 U EORRET 5 Z LAk B, 75
~100mm FREOROLOBNHAWLET, kb bIMEO=aT Bl
X, 25mm) & FHCIERERERRER A1 T 5 1A T,

IMRET D2 & T, FEEM DL KIRICINZ 5 Z L D3ATRE TS,
7212 L SEUNZERETRE 2 E T D72k, R ORTE 1o H
T RE RIS 7 LN ORE T 57 EORERNEEL 720 £,

TNHOHEMIE, ZORHEZIS U TS O LIV b
THY., iMaRRC TiL, FEEIEIOWT, [T hr~—2 L B
HEEFRAED 6 SORA > b & U GREDEESRZRLTWET,

B © 7 A SN~ —|Z XD TREHEETAD 6 DDOARA ok

(https:/AMwww.pwri.go. jp/jon/results/offer/testhammer/testhammer.pdf)

Flo. BEEAE WD HE RAEREE WD 5E Mg T &
WD IAEIZOWTIL, EAS@E O Mg - JEmgaiBiic L 587
ROfEIERT 7 ) — MREHEESE ()] B IOMESEZ L O
EERE () (EREHR S £7,

(https:/Awww.pwri.go.jo/jpn/results/offer/hihakai/conc-kyoudo.html)

Boss mold

Collecting
Boss mold

|
7 B |
‘iﬁ .L.I! il_'*_'.l. :

Boss specimen

Figure 6: BOSS specimen
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(3) Compressive strength using BOSS
specimens (JISA 1163)

Broken Off Specimens by Splitting
(BOSS) specimens are concrete speci-
mens fabricated in metal formworks at-
tached to the original formwork of con-
crete structures (Figure 6) at the same
moment of placing of fresh concrete.
BOSS specimens have been standardized
recently as JISA 1163.

(4) Compressive strength using small di-
ameter cores

In standard test methods, the diameter of
concrete cores should be more than triple
the size of aggregate in concrete. Howev-
er, it is not easy to take standard cores,
because coring can damage concrete
structures. Small cores (typically 25 mm
in diameter), therefore, is an option to
minimize the damage in the inspection.
When small cores are used for testing the
compressive strength of concrete, ade-
quate test machines and test procedures
are needed to obtain precise results.

Figure 7: Comparison of a small
diameter core(diameter of 25mm) and
a standard core (diameter of 200mm)
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Mr. OZAWA Takumi joined the PWRI in Agpril
2020 and became a researcher at the iMaRRC.
Currently, he is engaged in research on (1) the effi-
ciency of bridge maintenance management using
Al, (2) frost damage of concrete, and (3) repair
methods of concrete slab deterioration. He is keenly
aware of a lack of knowledge regarding concrete.
However, he wants to leverage the strengths of
learning in other fields and engage in research by
grasping things from a unique viewpoint.

In private, he was confused because he was work-
ing at home as a countermeasure against
COVID-19 infection soon after entering the PWRI.
However, with support from the people around him,
he has become accustomed to the new working
environment and will healthily continue this re-
search.

Mr. OMOTO Taku joined the iMaRRC as a col-
laborating researcher in April 2020. While in grad-
uate school, he researched the inundation reduction
effect of rainwater storage facilities and worked as a
construction consultant since April 2015. He
worked at the department of planning of sewage
pipeline or anti-inundation or earthquake measures
for five years.

He wants to research to contribute to energy or
global warming measures through the sewer busi-
ness because of this valuable opportunity to be sent
to the iMaRRC. He hopes to build a network of
collaborators with a broad spectrum of knowledge
who are driven by a positive attitude.

He likes to have delicious meat, fish and drinks,
and exercise. He played rugby, football, and vol-
leyball in school and started snowboarding in win-
ter after work. It is my pleasure to work with you.
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