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Evaluating moisture susceptibility of repeatedly
recycled asphalt mixtures using the Hamburg
wheel track test

Japan’s road pavement recycling technology is
exhibiting a
recycling content.

among the foremost globally,
high asphalt
However, the repeated recycling of these materials

remarkably

can lead to an increase in binder hardness, which, in
turn, reduces adhesion and renders pavements more
susceptible to cracking and stripping. The hardening
of asphalt is analogous to the stiffening and snapping
of rubber bands. Hardened asphalt loses its capacity
to bind aggregate particles, thereby compromising
the durability of the pavement. Conventional
domestic evaluations prioritize the hardness of
asphalt, and as a result, asphalt with diminished
viscosity can be misclassified as high performing,
which obscures the actual durability of the material.
This paradox emerges in systems with advanced,
high-rate recycling.

To rectify the issue, iMaRRC implemented the
Hamburg Wheel Tracking (HWT) test, the
prevailing international method for assessing
durability. In addition, an SN-based analysis was
conducted to isolate the effects of hardness and
quantitatively capture "pure" stripping resistance.
The findings of this method corresponded with the
observed conditions of the specimens, suggesting a
more precise degradation assessment and
substantiating the safety and sustainability of
recycled road infrastructure in Japan.
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Figure 1: SN-based analysis results and the specimens after the HWT test
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Evaluation of organic acid resistance of epoxy-based
corrosion-protective coating resins

Sewer facilities are composed of concrete structures;
however, they are subjected to harsh environments due to the
generation of sulfuric acid from sewage. One proposed
solution involves the application of resin coatings or
alternative methods of anticorrosion protection. In recent
years, anticorrosion coating resins have become increasingly
resistant not only to sulfuric acid, but also to organic acids. This
is particularly relevant in the construction of pits for
subterranean shopping centers, where there is a risk of grease
and oil infiltrating kitchen wastewater. These substances are
retained for a designated period prior to their discharge into the
sewer system, thereby establishing an environment conducive
to biological decomposition. However, there is a paucity of
research evaluating the swelling and softening of resins caused
by grease and oil. Therefore, epoxy resin, a prevalent
anticorrosion coating resin, was immersed in various test
solutions and its resistance to organic acids was evaluated.

Two types of resins were utilized in the evaluation: resin A,
which lacks organic acid resistance, and resin B, which
possesses organic acid resistance. Test pieces were immersed
in scum and cooking oil (Figure 2).

The results of the test indicate that, irrespective of a resin’s
resistance to organic acids, the effect of substances such as lard
and butter, which solidify at ambient temperature, is lesser than
that of oleic acid and acetic acid, which remain liquid at room
temperature. Additionally, the effect of fats and oils on food
(ester bonds between glycerol and higher fatty acids) is less
significant in comparison to higher fatty acids alone (Figure 3).

Subsequent phases of the project entail the analysis of test
pieces to ascertain the presence of degradation and the depth
penetration of the chemical solution.
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The filling performance of high-fluidity concrete

To address the challenges posed by the increased use of
reinforcing bars in concrete structures, due to the adoption of more
stringent earthquake resistance standards, and the shortage of
labor resulting from the declining birthrate and aging population,
the use of high-fluidity concrete, which exhibits greater fluidity
than conventional concrete, is garnering attention. This approach
is anticipated to enhance the quality of construction and reduce
labor requirements in the construction sector.

To promote the utilization of high fluidity concrete, iMaRRC has
been assessing its performance and investigating its optimal
applications. Consequently, experimental concrete works were
conducted, comprising conventional ordinary concrete (12 cm
slump) for civil engineering structures and high fluidity concrete
(45 cm slump flow), to ascertain the filling performance of high-
fluidity concrete.

Concrete was placed and compacted from near the edge of'a 3.6-
meter-long formwork in the trial works, assuming a densely
reinforced wall member (Photograph.1). Subsequently, concrete
was deposited directly from the chute of the track agitator,
resulting in a layer height of approximately 50 centimeters.
Finally, the concrete was subjected to a compaction process
utilizing a 40-mm-diameter bar vibrator at the placement position
for a duration of 15 seconds for conventional concrete and for 5
seconds for high-fluidity concrete.

While the specimen following compaction is shown in
Photograph 2. While the flow distance of conventional concrete
was approximately 1.6 m, the high-fluidity concrete exhibited a
flow pattern extending to the opposite end of the formwork. The
observation of the surface condition revealed that the high-fluidity
concrete exhibited a broader spectrum of areas where compaction
was complete, despite the shorter compaction time for the high-
fluidity concrete.

In subsequent studies, the investigation will extend to the internal
filling conditions through the implementation of nondestructive
testing methods and the division of specimens for the purpose of
assessing the filling performance of the high-fluidity concrete.
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Overview of formwork used for the trial

Photograph 1:

Photograph 2:  Appearance of hardened
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Photograph 3:  Participants of PWRI-KICT Workshop
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11t PWRI-KICT workshop

The Public Works Research Institute has maintained a
research cooperation agreement with the Korea Institute of
Civil Engineering and Building Technology (KICT) in the
field of construction engineering since 2001. To date, the
two institutes have held ten workshops. The eleventh
workshop was held in South Korea in November
(Photograph 3), featuring discussions and field visits
across six areas: concrete durability, slope management,
river environment restoration techniques, hydrological
observation, pavement management systems, and water
quality purification monitoring and river engineering.
KICT engages in collaborative research endeavors with
external institutes, pursuing a vision centered on smart
construction technologies.

The concrete field discussions encompassed subjects on
low-carbon and 3D printing concrete technologies from
KICT researchers. It is worth noting the profound level of
involvement exhibited by KICT in the development of
fundamental technologies that are in alignment with
societal needs. A field visit was also conducted, enabling
discussions on the construction and maintenance of the
access bridge to the Incheon International Airport

(Photograph 4).

Photograph 4:  Access bridge to Incheon International

Airport
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Training class related to nondestructive test methods for estimating
the compressive strength of concrete in 2025

An annual training class related to non-destructive test methods for
estimating concrete strength was held November 10 to 13, 2025.

The Ministry of Land, Infrastructure, Transport and Tourism in Japan
requires that the compressive strength of concrete be estimated by non-
destructive tests of newly constructed concrete bridges measuring over
30 meters in length. This non-destructive test should be conducted by
qualified engineers. Consequently, this training class has been held an
annual basis since 2006 by iMaRRC and iTECS Technical Association
to impart the knowledge and skills necessary to perform the two non-
destructive tests for estimating the compressive strength of concrete.

These non-destructive 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 conducting these
tests are required to possess the expertise necessary to accurately
measure the velocity of an elastic wave propagating through concrete.

In 2025, there were 20 participants in the class focused on the impact
elastic wave method (Photograph 5) and 9participants in the class
focused on the ultrasonic method (Photograph 6). The participants
learned the theory and practical considerations related to each technique
through lectures and practice. Certificates were issued to those who

successfully completed the practical examination.

Photograph 5:  Impact elastic wave method

Photograph 6:  Ultrasonic method
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L9, xtimE Web O A7V » RIER W LET, BEE The 7th iMaRRC Seminar (webinar) is scheduled to
FEL[FRE. ZHDFICZHBIMN-ET £ L ST, take place on the afternoon of March 3, 2026. The

theme of the seminar is "Toward the Utilization of
Concrete in a Resource-Recycling Society."

4% 7\ iMaRRC ¥ 3 F— We look forward to many people attending this
seminar. Additional information regarding the seminar

MEIEERAS LRI Lz =227 U — ROfERIZAT T will be made available on the PWRI and iMaRRC
websites at a subsequent date.
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