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Conventional Evaluation Method for Railway Embankment Settlement due to Damage and Water
Infiltration to Small-diameter Pipe Under Track

Takaki MATSUMARU Taketo SATO
Keisuke SHIMAMOTO Hiroaki MORI

Small-diameter pipes installed in railway embankments are often affected by seepage water when they
are damaged, which causes soil outflow and leads to track settlement and cave-ins. In this study, we
investigating pillars buried in railway embankments and conducted model experiments to understand the
decrease in ground reaction force around the pipes. We also developed a numerical analysis method that
takes into account the decrease in ground reaction force and calculated the degree of impact of pipe damage
caused by seepage water on track settlement. The results are illustrated in a chart that classified the
magnitude of the impact.
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3D Reconstruction of Railway Track-side Environments
Using Forward-Facing Smartphone Videos Captured on a Train

Kazuhiro KAJIHARA Hirofumi TANAKA

To address labor shortages and an aging workforce, this study investigates the use of train forward-facing
videos captured by smartphones for efficient railway track maintenance. For this purpose, 3D spatial models
of tracks and surrounding infrastructure were reconstructed using SfIM-MVS techniques. The results suggest
that these models have the potential to serve as low-cost, alternative or complementary tools for labor-
intensive tasks, such as track alignment maintenance and construction surveying of railway facilities.
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Development of a Method for Measuring Platform Height and Gap Using Forward-View Train Images

Kodai MATSUOKA Yuki NAKADA Sho KATO

This study proposes a method for measuring platform height and gap using forward-facing images
captured by commercial trains. The method employs ground markers to identify coplanar regions in the
image depth direction. An algorithm was developed to automatically estimate platform height and gap from
these images. Field tests were then conducted on a commercial railway line to evaluate its accuracy and
practical applicability. The results indicated that while gap errors remained within 10 mm at five of the
seven locations, height errors exceeded 10 mm at five. The sources of these errors were analyzed, and
potential strategies for improvement are also proposed.
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Evaluation of Seismic Running Safety of Railway Rolling Stock and
Restorability of Continuous PC Girder Bridges with Seismic Isolation Bearings

Kenji NARITA Munemasa TOKUNAGA Manabu IKEDA

The purpose of this paper is to clarify the running safety of railway rolling stock on continuous girder
bridges with seismic isolation bearings in the traverse direction during earthquakes. Dynamic interaction
analyses between vehicles and structures indicate that seismic isolation can significantly decrease
derailment limit acceleration depending on the vibration frequencies of the piers and tracks. When the yield
seismic intensity of the isolators is set to approximately 0.4 and the resulting dominant track frequency is
reduced to 0.5 Hz or lower, derailment can be prevented even under L2-class earthquakes. Moreover, the
proposed isolation system effectively suppresses track displacement and reduces pier displacement by as
much as 50%.
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Sound Pressure and Frequency Characteristics of Whispered Voices Used in Hearing Tests for
Railway Drivers

Kei HOSHINO Noko KURATOMO Tamaki UEDA
Hiroaki SUZUKI Naotoshi YAMAMOTO

In order to obtain a railway driver's license, drivers have to pass a physical examination. The hearing
standard in the physical examination states that "each ear must be able to hear whispered words clearly at a
distance of 5 meters", but the specific method of measurement is not clear, nor its relevance to the
audiometer test method used by JR. A survey was conducted to understand the characteristics of whispered
voices across different phrases and speakers. The results confirmed that, regardless of the phrase or speaker,
the peak sound pressure generally occurred around 1000 Hz. Although the overall sound pressure level
depended on background noise levels, these findings were consistent with trends observed in previous
measurements conducted by railway companies.
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