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Visualizing Asphalt Aging with AFM-IR

Effective infrastructure maintenance begins with
understanding how materials change over time and
identifying the best strategies to address these changes. We
are utilizing AFM-IR, a cutting-edge analytical technique
that combines Atomic Force Microscopy with Infrared
Spectroscopy, to optimize asphalt pavement recycling.

AFM is a type of microscope that scans a material’s
surface with an extremely fine tip, allowing for three-
dimensional visualization of its shape and physical properties
at the nanoscale. By contrast, IR identifies chemical
structures and functional groups by examining how materials
respond to infrared light. When these two technologies are
combined, AFM-IR captures both physical and chemical
information simultaneously from the same area of a sample
(Figure 1). Our examination of standard asphalt revealed a
striped surface pattern known as the bee structure, which is
associated with wax components in the material.

Figure 2 presents surface images and infrared absorption
images of asphalt before and after aging, focusing on the
carbonyl group at 1,690 cm ™!, an indicator of oxidative aging.
Prior to deterioration, no significant carbonyl absorption was
detected. However, after deterioration, absorption appeared
around the bee structure, suggesting that oxidation initiates
and spreads in these areas.

Given AFM-IR’s ability to quickly analyze very small
samples, it is expected to be useful for various construction
materials, including asphalt, resins, and coatings, ultimately
supporting more durable infrastructure.
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Figurel:Schematic image of AFM-IR
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Figure 2:Height image and IR image of Asphalt binder
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Field Investigation of Concrete Structures
Constructed Before the Introduction of Alkali-
Aggregate Reaction Countermeasures

Alkali-silica reaction (ASR) causes cracking in
concrete through the expansion of alkalisilica gel
formed by the reaction between reactive aggregates and
a highly alkaline pore solution. In Japan, ASR became a
major durability issue in the early 1980s, and mitigation
measures were introduced in the mid-1980s. ASR
damage has greatly decreased in structures constructed
since their introduction. However, structures constructed
before these measures still require maintenance.

The Public Works Research Institute conducted
follow-up investigations of 69 concrete structures
previously investigated for ASR. The results showed that
approximately 40 years after the introduction of
mitigation measures, most structures were in a
monitoring stage and that the progression of deterioration
tended to slow over time. Preventing water ingress and
repairing or strengthening structures to restrain
expansion were effective, whereas some repaired areas
exposed to water showed renewed deterioration.
Therefore, continuous inspection considering local
exposure conditions remains essential.

2003 Survey
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Photograph 1: Comparison of cracks photographed at the same location
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The 7th iMaRRC Seminar

The 7th iMaRRC Seminar was held online and in person on March
3, 2026. Approximately 270 people attended, including 50 in person
and about 220 online. The seminar’s theme was “Toward the Utilization
of Concrete in a Resource-Recycling Society.”

During the presentation session, speakers from NILIM and iMaRRC
provided an overview of current technologies regarding the quality of
recycled aggregate concrete and its applicability to civil engineering
structures and buildings. Academic experts also introduced current
technologies related to recycled aggregate concrete, the demand for
recycling, and initiatives to enhance its added value. During the panel
discussion, participants exchanged views on effective uses of recycled
aggregates and the standards and technical criteria necessary to support
these uses.

We received numerous questions and comments from the on-site
audience regarding each presentation. Participants also actively
engaged in the panel discussion, leading to a meaningful exchange of
ideas. We thank all participants for their contributions.

iMaRRC will continue to share the latest research trends through

seminars and newsletters.

Photograph 2: Seventh iMaRRC seminar
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Our Paper Receives the 2025 Civil Engineering
Journal Award

Our paper, “Evaluation of the Carbonation
Resistance of Concrete Treated with Surface
Impregnations by Accelerated and Outdoor Exposure
Tests,” published in the monthly journal Civil
Engineering Journal, issued by the Public Works
Research Center, received the 2025 Civil Engineering
Journal Award (Photograph 3).

The paper compared the effectiveness of various
surface impregnation materials in suppressing concrete
carbonation through a six-year outdoor exposure test. It
was recognized for providing valuable information for
repair design. Encouraged by this award, we will
continue our research to contribute to the effective
maintenance of concrete structures.

Photograph 3: Award ceremony
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1 3"’1,% ffkﬁﬁ Meet our iMaRRC Researchers

Mr. Yuji Amami joined the iMaRRC as a researcher
in April 2026. He studied civil engineering in university
and joined the Ministry of Land, Infrastructure,
Transport and Tourism in 2020. After joining the
ministry, he gained experience in fieldwork—including
issuing construction contracts—at a river management
office. Furthermore, he worked in departments at
headquarters dealing with disaster prevention and
international relations. Since 2024, he has been engaged
in water supply-related work in the Water Supply
Division at headquarters. After the Noto Peninsula
Earthquake struck in January 2024, the Ministry of
Health, Labour and Welfare transferred its
administrative  responsibilities supply
infrastructure development and management to the
Ministry of Land, Infrastructure, Transport and Tourism
and the Ministry of the Environment in April 2024.

for water

Efforts were underway to achieve synergies through the
integration of water and sewerage services.

Presently at the iMaRRC, Mr. Amami conducts
research on microalgae cultivation using nutrients found
in wastewater and on materials related to wastewater
systems. He intends to do his best to acquire as much
knowledge and as many skills as possible as he
transitions from public administration to research.
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the iMaRRC as a research specialist in April 2026. His
research focuses on corrosion protection of steel
structures and he finds that the theoretical knowledge
he gained at university to be very useful in his daily
work. However, he feels that conducting research with
professionals from various fields requires more
knowledge and experience than he currently

possesses. Nevertheless, he tackles every task without
Bt B DB, FHT, B hesitation and wants to learn as much as he can.
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His primary goal for this year is to eam his Ph.D.,
and he intends to devote himself to his daily research
and work.
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