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A Machine-Learning-Based Flaw Detection Method for Inspection Data of Bogie Parts

Kazunari MAKINO Yu OGASAWARA

Nondestructive inspections such as magnetic particle testing and ultrasonic testing are used to inspect
railway vehicle bogie parts. However, identifying flaws from images or waveforms requires significant
experience. Therefore, we developed a machine-learning-based method to automatically detect flaws. In
magnetic particle testing, false indications caused by surface roughness require discrimination. Our model
extracts suspected regions and identifies connected ones as flaws, achieving an accuracy of about 70%. In
ultrasonic testing, where surface-shape echoes are confused with flaw echoes, a model trained on simulated
waveforms detected internal flaws with an accuracy exceeding 95%. These methods enable uniform
identification and de-skilling of flaw detection.
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A Method for Detecting Vehicle Abnormality Using a Single-Link Traction Device

Shinichi SAGA Tadanobu IIDA Junichi NAKAHASHI

To detect abnormalities in railway vehicles, many sensors (such as for acceleration and temperature) are
installed on the car body and bogie. However, the growing number of these sensors escalate installation and
operation costs. Therefore, there is a critical need to achieve abnormality detection with high accuracy. To
address this issue, we investigated an abnormality detection method based on the forces acting on the
traction device, with the aim of improving detection performance while minimizing the number of sensors.
In this paper, we report the results of tests conducted using actual vehicles as well as dynamo bench tests
using actual full-scale bogies.
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Long-Term Deformation Prediction of PC Box Girder Bridges
Using Strain Analysis Incorporating Moisture Diffusion

Ryu HASHIMOTO Nobuaki TANAKA Ken WATANABE

In concrete structural design, shrinkage and creep are commonly evaluated using prediction formulas that
predict these properties based on concrete mix proportions and climatic conditions, and these formulas are
applied to analyses such as the long-term deflection of PC box girders. Although these methods can predict
deflection with relatively high accuracy through fiber analysis, they rely on simplified assumptions for
drying conditions and therefore cannot sufficiently account for detailed environmental conditions. The
authors developed a strain analysis program that focuses on internal moisture behavior in concrete. By
applying the analytical results to fiber analysis, it was shown that factors such as ambient relative humidity
and water exposure on structural members significantly influence the long-term deformation of PC box
girders.
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Rapid Restoration Method Using Permanent Large Sandbag for Rainfall Induced Embankment Failures

Taketo SATO Takaki MATSUMARU Kazuki ITO

Conventional restoration method for rainfall-induced railway embankments failures using large sandbags
involves considerable construction costs and prolonged construction duration. This study proposes a
permanent structure employing large sandbags and evaluates its seismic performance and cumulative
settlement behavior under train loads. Based on these evaluations, an optimized restoration method is
proposed. The proposed method was found to reduce construction costs and duration by approximately 80%
and 60%, respectively, compared with the conventional approach.
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