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Figure.1: Immersion of
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Effects of Lactic and Oleic Acids on Epoxy Lining
Used in Sewerage Facilities

Sulfuric acid-resistant epoxy lining has been
developed for sewer facilities and applied to the
field. However, in recent years, cases of
deterioration due to organic acids have been
observed, even with sulfuric acid-resistant
epoxy lining, and it is possible that similar
deterioration may occur in sewage facilities.

In this study, we conducted immersion tests
with epoxy lining using lactic acid and oleic acid
to confirm the effects of the acids. The
specimens were immersed in flasks at a
and 55 C

(Figure.1). As a result, when the specimens of

constant temperature: 23 C

material with only sulfuric acid-resistant was
immersed in oleic acid at 55°C, they had
swelled to approximately 1.3 times their length
on each side within 7 days from the start of
immersion, and they collapsed under their own
weight within approximately 10 days from the
start of immersion (Figure.2). The masses of
the specimens that had been immersed in oleic
acid for 7 days doubled, and those of the
specimens that had been immersed in lactic
acid increased by about 14% after 140 days of
immersion, which confirmed the effects of both
acids (Figure.3).

We hope to advance this research and to

establish standards for epoxy lining in sewer
facilities.
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Figure.2: Comparison before and after immersion
(immersed at 55°C for 4 weeks)
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Figure.3: Rate of change in mass
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Photograph 1: Disintegrated concrete beneath

asphalt surfacing in RC bridge deck slabs
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Observation of Cracks Around Disintegrated Area
of RC Bridge Deck Slab Beneath Asphalt Surfacing

In recent years, several cases of disintegrated RC
bridge deck slabs beneath asphalt surfacing
(Photograph 1) have been reported. During the repair
of these cases, they are often repaired as only some the
disintegrated top surface of the slabs is removed and
patched. However, this kind of repair is not durable, so
the slabs require continual repair.

iMaRRC and CAESAR are investigating RC slabs
that were removed due to disintegrated concrete
beneath the asphalt surfacing. Previous research has
confirmed that there is an interim area of deterioration
around the disintegrated concrete. This interim
deteriorated area contains microcracks that cannot be
detected by visual inspection or hammering tests. To
prevent re-deterioration, it is necessary to completely
remove the section that contains the microcracks.

However, the size of repair area is related to the
repair cost and the period of closure. Thus, there is a
tendency toward repairing only where the concrete
disintegration is visible. In order to promote the
appropriate repairs, it is necessary to recognize the
interim deteriorated area that contains microcracks.

To collect data about the area and the nature of
microcracks, we observed concrete plates that had
been taken from a dismantled RC bridge deck slab
and had been impregnated with fluorescent epoxy
resin (Figure. 4). This method of observation makes it
possible to observe the microcrack status inside a
wide, deteriorated interim area of an RC slab. We will
continue our investigation with the intent to determine
the cause of the disintegrated concrete.

Figure. 4: Observation of microcracks by fluorescent epoxy resin impregnation
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Photograph 2: Technique that uses impact
elastic wave

Training Class Related to Non-destructive Test Methods for
Estimating Compressive Strength of Concrete in 2023

An annual training class related to non-destructive test methods for
estimating concrete strength was held October 16 to 21, 2023.

The Ministry of Land, Infrastructure, Transport and Tourism in
Japan requires that the compressive strength of concrete be estimated
by nondestructive tests as part of the inspection of newly constructed
concrete structures larger than a certain size. This non-destructive test
should be carried out by qualified engineers. Therefore, this training
class has been held annually since 2006 by iMaRRC and iTECS
Technical Association to provide the knowledge and skills needed to
perform the nondestructive tests for estimating the compressive
strength of concrete.

The iMaRRC is in charge of a technique that uses the impact
elastic wave and a technique that uses ultrasonic wave.

These nondestructive test methods estimate the compressive
strength of concrete by leveraging the fact that the greater the velocity
of an elastic wave traveling through concrete, the greater the
compressive strength of the concrete. The engineers who carry out
these test methods require both theoretical knowledge and practice.

In 2023, 42 people attended the class for the impact elastic wave
method, and 17 people attended the class for the ultrasonic method.
The participants learned the theory and practical considerations
related to each technique through lectures and practice. Certificates
were issued to those who passed the practical tests.

Photograph 3: Technique that uses
ultrasonic wave
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Dr. Susumu Yoshida has been engaged in
concrete research for a long time—since he
joined the Civil Engineering Research Institute in 1994
after graduating with a master’s degree.

Dr. Yoshida's research focuses on the durability of concrete
against salt damage, frost damage, etc., but he also conducts
research on various types of concrete such as dam
concrete, sprayed concrete for tunnel lining and repairing or
short fiber reinforced
concrete, and recycled aggregate concrete.

Since 2010, he has been collaborating with iMaRRC,

which was the Basic Materials Team at the time, on concrete

retrofitting concrete  structures,

construction quality and inspection, and the use of recycled
aggregate concrete, and he joined iMaRRC in 2023.

In his personal life, there are many things Dr. Yoshida likes
to do, such as working on cars, listening to music, and
camping, but lately the only thing he is looking forward to
is eating delicious food. Managing his physical condition is

also a concern of his.

Dr. ENDOH Hirotake joined the CERI in April 1996. He
is concurrently at the iMaRRC from April 2023. He works
in Sapporo, so he attends the iMaRRC meeting online.

His initial research topic was the elucidation of the
concrete scaling promotion mechanism due to the combined
action of freeze—thaw and chloride, and its countermeasures.
In the process of researching the countermeasures, he
learned about the existence of surface penetrants. At the
Hokkaido

coincidentally began to consider the application of surface

same time, the Development Bureau
penetrants. The construction cases using surface penetrants
are increasing. However, issues such as defect cases have
also been highlighted. For this reason, he is currently
conducting research on surface penetrants in terms of
organizing construction management in cold regions,
evaluating the repair effect, and developing that would be
advantageous. He is working hard to improve the design
guidelines for repair. His hobbies are watching movies, live
shows, and taking care of his pets (turtle, goldfish, and

hamster).




National Research and Development Agency
Public Works Research Institute (PWRI) iMaRRC Newsletter Vol.28 March 2024

—

i" E #&% Research Awards

_ A

- BRRE Awarding

ecipient Name o
organization

The 60th Japan Annual = YAMASAKI YUKIYO Low-energy microalgae Japan Sewage Works October 31st,
Technical Conference on | (LUK E&E®) culture using dewatered Association (AZEEAREA | 2023
Sewerage First Place for filtrate from digestion BATKERS)
Poster Presentation in process
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