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Evaluation for Running Safety of Railway Vehicles against Localized Strong Winds

Hiroyuki KANEMOTO

Yu HIBINO

High-rise buildings can create localized strong winds, a phenomenon known as “building winds”. However,

safety assessment methods for trains running in the vicinity of such winds have not yet been established.

Therefore, we proposed a method to evaluate the running safety of a vehicle overturned by localized strong

winds. Specifically, wind tunnel experiments, computational fluid dynamics analyses, and vehicle dynamics

simulations were conducted to investigate the effects of localized strong wind caused by buildings on the

behavior of railway vehicles. The results showed that when the rise time of the aerodynamic force acting on the

vehicle is less than approximately 2 seconds, the rate of wheel load reduction increases compared to static

analysis conditions.
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Impact of Tamping Work on Repeated Ballast Settlement

Takahisa NAKAMURA

Tomoaki HIROO

Akiko KONO

It has been confirmed that the track irregularity gradually returns to its original shape after ballast tamping for

the ballast track even under the same track and support structure conditions. However, the details of this

mechanism are not revealed. Therefore, we surveyed an actual situation using track inspection data for this

phenomenon. In addition, we performed tests with small model, discontinuum analysis for ballast density after

ballast tamping and cyclic loading test to reveal the mechanism of the reversion in settlements after and before

ballast tamping.
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Proposal for a Method that Takes into Account the Damage Process before Sliding Failure

to Verify the Seismic Performance of Railway Embankments and Its Application to Safety Assessment

Ryuichi IBUKI
Kentaro UEMURA

Tatsuya DOI

Jun IZAWA
Sokkheang SRENG

Newmark's sliding block method is used as a standard response analysis method in the seismic design of

railway embankments. Although this method is very practical and useful, it has some problems, for example,

that it cannot accurately simulate the actual damage to embankments observed in past major earthquakes. In this

paper, the authors propose a performance verification method for the seismic stability of embankments taking

into account the damage process using the shear strain accumulated at the toe of the embankment as a

verification index, the validity of which is verified using the centrifuge shake table tests. In addition, as an

example of application of the proposed safety assessment method, the response analysis using a finite element

method is also discussed.
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Modeling for Longitudinal Displacement of OCL and Method for Calculating Its Equilibrium Points

Yoshitaka YAMASHITA

Koki SATO

Overhead contact lines (OCLs) are subject to longitudinal displacement due to factors such as temperature

changes and external forces. Excessive longitudinal displacement may prevent the tensioning devices from

performing their proper tension adjustment function. It is therefore important to develop a method for calculating

the longitudinal displacement of OCLs and to be able to predict the longitudinal displacement in response to

changes in temperature and external forces. This paper presents a model to represent the longitudinal

displacement of OCLs on a curved track installing tensioning devices and hinged cantilevers at each support

point and proposes a method for calculating the equilibrium points of the longitudinal displacement of the OCL.

Furthermore, the proposed calculation method was verified by scale model tests.
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Immediacy and Accuracy of Earthquake Early Warning Method Based on P-wave Threshold Exceedance
Applied to the 2004 Mid Niigata Prefecture Earthquake

Misa MORIWAKI

Seiji TSUNO

Masahiro KORENAGA

The immediacy and accuracy of the earthquake early warning method based on P-wave threshold exceedance

was verified by applying it to data from the 2004 Mid-Niigata Prefecture earthquake. The result confirmed that it is

possible to issue an earthquake warning in less than one second in the vicinity of the earthquake source fault region

by directly predicting the S-wave by multiplying the pre-calculated amplitude ratios of the S-wave to the P-wave

by the P-wave observed in real time. Furthermore, the logarithmic standard deviation of the peak ground

acceleration (PGA) of the observed S-wave from the PGA of the predicted S-wave was as small as 0.284, indicating

that this method can predict S-wave amplitudes with high accuracy.
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