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Door Pinching Detection Using Door End Rubber with Built-in Pressure-sensitive Sensor

Shogo MAMADA Hiroshi TANAKA Momoko YOSHIDA
Tatsuya OTA Yukihiro AKASAKA Rena WATANABE

Current door pinch detection devices cannot detect narrow objects being pinched, nor the dragging caused
by such pinching. To detect these events, we have developed a door pinch detection device (DPDD) that
uses a door end rubber with a built-in pressure-sensitive sensor (DRBPS). The developed device can detect
objects with a diameter of 8 mm or larger being pinched, as well as dragging occurring outside the vehicle
at loads of approximately 150 N or less. The DPDD transmits detection information obtained by the DRBPS
to the vehicle body using a non-contact power supply device, making it easy to install on existing vehicles.
In a test in which the DPDD was installed on a real vehicle for around one year, there were no instances of
missed detections or false alarms.
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Effect of Operating Conditions on the Life of Traction Motor Bearings

Daisuke SUZUKI Ken TAKAHASHI

Currently, there is no practical method for determining the life of bearings used in traction motors for
railway vehicles. Therefore, the first step in establishing such a method is to investigate how operating
conditions affect bearing life. In this report, using a test rig capable of rotating traction motor bearings under
conditions close to those experienced in real operating environments, we investigated the effects of “bearing

temperature”, “vibration acceleration”, and “grease mass” on bearing life. The results showed that altering

any of these conditions affects life, and that this effect can be quantified.
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Proposal of New Maintenance Standard Values of Track Irregularity for High-speed Type Turnout

Katsutoshi SHIOTA

Ayano MIYASHITA

Maintenance standard values for track irregularity at high-speed type turnouts where trains pass through

the main line of the turnout at a speed of 120 km/h on a conventional line, are managed with stricter values

than those for general turnouts. These values were empirically determined from past running tests. In this

study, we constructed turnout running simulation models which enable us to quantitatively evaluate the

effects of track irregularity on turnout component damage and vehicle dynamics, in order to establish new

maintenance values on the basis of mechanical evidence. Furthermore, we carried out various studies on

track irregularity using each constructed simulation model and proposed new maintenance standard values.
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Study on Frost Damage Area of Slab Track Filling Layer

Takatada TAKAHASHI Yoshifumi MISAWA Shigehiko SAITO

Some slab tracks have sustained frost damage due to repeated freezing and thawing in their filling layers.
Previous studies have shown that frost damage extends further at the corners than at the sides; however, the
underlying cause remains unclear. In this study, we conducted temperature variation tests and unsteady heat
conduction analyses using the finite element method. The results showed that heat transfer from the side
and end faces of the slab track expands the freezing area at the corners.
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Survey of Load Condition and Evaluation of Bending Load Capacity
of Aged Shinkansen Prestressed Concrete Sleeper

Tsutomu WATANABE Shintaro MINOURA Keiichi GOTO

In order to quantify the actual load condition of the prestressed concrete (PC) sleeper for high-speed trains,
field measurement tests and numerical analyses were conducted on PC sleepers. As a result, it was clarified
that the loading condition of the PC sleepers had a margin of safety compared to the design limit value for
cracking due to bending. In addition, the results of the bending tests of the PC sleepers specified in Japanese
industrial standard showed that the load capacity of the PC sleepers tends to decrease with age. Although
the load capacity of PC sleepers over 50 years old met the standard value of bending fracture load, in some
cases this was lower than the standard value of flexural proof load of crack.
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Formalization of Tacit Knowledge of Field Engineers using Statistical Occurrence Prediction Model of
Point Machines Lock Adjustment

Wataru INABA Kodai MATSUOKA Shigeyuki TAMEHIRO
Mitsuyoshi FUKUDA Kiyoyuki KAITO

This study aims to estimate a mixed Weibull hazard model from inspection records of lock adjustment,
which are a major inspection item for point machines with a short inspection cycle. Furthermore, we
conducted a survey to verify whether tacit knowledge regarding lock adjustment held by engineers has been
formalized through the statistical model. The result clarified that the characteristic of lock adjustment,
wherein one adjustment triggers the next, has been formalized as acceleration parameter estimates for an
initial defect type. In addition, ten of the sixteen point machines with large heterogeneity parameter
estimates, were identified as being subject to frequent adjustments. This confirms that some of the explicit
knowledge is consistent with the tacit knowledge of engineers.
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Analysis and Verification of Passengers’ Train Choice Behavior
Considering the Imbalance in Load Factors between Extra and Regular Trains

Daiki OKUDA Seiya HOKIMOTO Wataru INABA

On high-grade lines served by Shinkansen or limited express trains, the load factor of extra trains is often
significantly lower than that of regular trains, even when the level of service is comparable. This study
conducted a basic investigation into passengers’ train choice behavior, as it is considered a potential factor
contributing to this imbalance. Firstly, a comparative analysis of booking curves for extra and regular trains
was conducted to identify passengers’ train choice patterns. Secondly, based on the identified choice patterns,
two hypotheses regarding the relationship between load factor disparity and passenger choice behavior were
formulated under different assumptions. Finally, the validity of these hypotheses was verified using actual
choice behavior data obtained from an on-board questionnaire survey conducted on a certain high-grade
line.
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