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Method for Evaluating Crashworthiness of Railway Vehicles Based on Correlation

with Injury Severity of Passengers Occupying Longitudinal Seats

Kazuma NAKAI
Shota ENAMI

Tomohiro OKINO
Keisuke NAGATA

It is important to enhance the safety of passengers on board railway vehicles in the event of a collision. The
railway vehicle standard in European countries and the U.S. provides a framework for structural crashworthiness
design. On the other hand, there is still no established method for evaluating the crashworthiness design of
railway vehicles in Japan. The aim of this study is to propose a safety index for railway vehicles with
longitudinal seats. The severity of passenger’s head injury in a level crossing accident was estimated using
numerical simulation. The correlation between the injury severity of an Anthropomorphic Test Device (ATD)
model and the safety indices of vehicles, that is, the integral of the deceleration waveforms, the mean
deceleration waveforms and the maximum waveforms, was compared. It was found that the integral of the
deceleration values had the highest correlation with the injury values of ATD. We proposed the integral of the

deceleration as a method for evaluating the crashworthiness design of railway vehicles with longitudinal seats.
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Method for Measuring the Pantograph Contact Force in Overhead Contact Line System Using Sparse Modelling

Takayuki USUDA Yoshitaka YAMASHITA Masaki TAKAHASHI

In order to understand the wear mechanism of contact wire and to efficiently prevent OCS failure, the authors
have so far developed a method for measuring contact forces of all pantographs during trains passing on sections
with sensors installed on the overhead contact line. However, some difficult issues remain in the method for
computing the inertial force from contact wire acceleration measured at some measurement points. This paper
proposes a method for selecting effective measurement points for contact wire acceleration. LASSO regression,
known as one of the sparse modelling techniques, is applied to the proposed method so that suitable points for

measuring acceleration are selected for computing inertia force. The results obtained by the proposed method are

shown using dynamic simulation data.
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Development of Low-cost Train Patrol Support Method Using Smartphone

Hirofumi TANAKA

Boyu ZHAO

Di SU Tomonori NAGAYAMA

Although regional railway companies are facing a difficult business environment, they need to properly

inspect and maintain railway facilities and rolling stock to ensure safe and stable train operations. In this study,

we developed a smartphone-based train patrol support application as a low-cost track condition management

method that can be introduced even by regional railway companies. We then carried out test measurements using

the developed application on a commercial line and investigated the use of the measurement data. The results

show that the acceleration data are effective for train vibration management, and that the forward view video

data are effective for understanding track conditions during desk review.
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A Method for Proposing Countermeasures against Ground Vibrations

along Railway Lines based on Numerical Simulation

Masanori NOYORI

Hidefumi YOKOYAMA

There have been many studies on countermeasures against train-induced ground vibration. However, in many

of the countermeasures, the mechanisms and reduction values have not been clarified. Therefore,

countermeasures are generally selected on the basis of previous cases or empirical judgments. Using a numerical

simulation consisting of a running train, tracks, supporting structures and the ground, we investigated a method

for extracting primary factors of the vibration. Then, a method for proposing countermeasures considering the

primary factors was investigated. In addition, this report presents a flow chart which shows the relationship

between the primary factors and the proposed countermeasures.
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