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A Continuous Measurement Method of Wheel/Rail Contact Position Using Wheel Bending Strain

Yoshinao NOGUCHI Hiroyuki NISHIKORI

This study proposes a method for continuously measuring wheel/rail contact position based on the
measurement of the bending strain of wheel. The optimal placement of strain gauges was determined using
finite element analysis. An instrumented wheelset was then fabricated with strain gauges attached at those
positions, and a static load test was conducted on the wheelset. We have also developed a method for
measuring contact positions by solving a nonlinear equation. This equation uses parameters derived from
the relationship between load position and strain gauge bridge output obtained in the static load test. Running
tests conducted with railway vehicles confirmed that the proposed method can measure the contact position
continuously. Additionally, an evaluation using paint confirmed that the measurement accuracy in this test
was +2 mm.
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Estimation of Subgrade Settlement Using Cumulative Damage Theory
in High-Speed Sections of the Shinkansen

Kazuki ITO Yoshitsugu MOMOYA Takahiro KAGEYAMA
Takahisa NAKAMURA Hiroyuki KAWANAKAJIMA

To ensure operational safety and maintainability of railway systems, subgrades supporting slab tracks are
required to effectively mitigate settlement. Furthermore, a reliable model for estimating subgrade settlement
is essential to enable higher train speeds. In this study, a calculation model for cumulative settlement was
developed based on the cumulative damage theory. A full-scale loading test taking into account the effect
of train speed was conducted, and the predicted cumulative settlement was compared with the observed
results to validate the proposed approach.
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Verification Method for Safety of Railway Rails Against Fatigue Failure
Considering Application to Curved Tracks

Mitsuru HOSODA Tadashi DESHIMARU

This study examines the development of a safety verification method for rail fatigue failure in curved
tracks. Specifically, we estimate rail stress using an FEM model simulating both rails on railway tracks and
develop a method for estimating response values. In addition, we measure rail stress generated when a
vehicle travels on a curve on an operating line and analyze the effect of lateral pressure on rail stress. We
compare the measured results with the estimated rail stress to verify the validity of the estimation method.
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Evaluation Method of Crack Propagation in Rocks Caused by Change in Weather Conditions

Tatsuya HISAKAWA Takuya URAKOSHI Shoichi KAWAMURA

We have developed a model that evaluates the crack propagation susceptibility in rock by weather change.
This model consists of two formulae: one characterizing rock deformation due to changes in temperature
and humidity, and the other defining the crack growth rate due to stress changes caused by rock deformation.
These formulac were derived from forced deterioration experiments on rock specimens subjected to
variations in temperature and humidity. Furthermore, we validated the formulae by using the data on past
rockfall occurrences.
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Outline of Public Notice and Interpretative Standard of Technical Standard for Fuel Cell Trains
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A public notice establishing the technical standards for fuel cell trains was issued in March 2025. In
November of that year, an interpretative standard for these standards was issued. The public notice
establishes technical standards for “compressed hydrogen gas” as a hydrogen carrier and “fuel cells” as
power generation equipment. These standards were formulated based on safety verification results. The
establishment of these technical standards is expected to accelerate the early introduction of fuel cell railway
vehicles into practical use.
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Development of VR-Based Training Materials
for Fundamental Operational Procedures of Railway Conductors

Fumitoshi KIKUCHI

This study developed two VR (virtual reality) training materials, — from a first-person and a third-person
perspectives — to support railway conductors in learning fundamental safety procedures. The two materials
were created using high-resolution 360° video and tested with trainee and senior conductors. Both
perspectives were rated as helpful for understanding the required procedures, and VR-based training was
generally well accepted. Participants indicated complementary benefits of the two perspectives. These
findings suggest that VR materials can serve as a practical tool for facilitating the acquisition of fundamental
operational procedures of railway conductors.
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