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Numerical Analysis Method for Seismic Behavior of a Train with Consideration of up to Post-derailment Period

Keiichi GOTO Kohei IIDA Munemasa TOKUNAGA

The authors are researching with the aim of establishing a numerical analysis method capable of evaluating
vehicle behavior up to after the derailment of a vehicle during earthquakes. In this paper, as a basic study, we
propose an analysis method that can represent seismic vehicle behavior before and after the derailment of a
single stationary vehicle. Then, to consider the coupling of multiple vehicles, the proposed method is also

extended to include dynamic models of connection elements between vehicles. Furthermore, the influence of the

interaction between vehicles on the derailment limit is investigated through trial calculations.
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A Control Method of Stationary and On-board Energy Storage Systems for Use of Renewable Energy

Takeshi KONISHI

Takamitsu OGATA

Tamanosuke OIDE Tatsuhito SAITO

The installation of renewable energy is accelerating to achieve the carbon neutrality in 2050. This paper

proposes a control system for integrating charge/discharge of stationary and on-board energy storage systems in

the DC electrified railway. By simulating the performance of a train operation power, we can obtain the effect of

the demand response and effective use of renewable energy by adopting the control system.
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Method for Determining the Degree of Impact on the Track

due to the Damage of a Submerged Pipe in a Railway Embankment

Takashi NAKAYAMA Yu OHARA Akihiko MIWA Takaki MATSUMARU
When small-diameter pipes buried in railway embankments are damaged, there is concern that the surrounding
ground may loosen, leading to a decrease in ground reaction forces and track settlement. In this study, we
calculated the distribution of subgrade reaction coefficients on the roadbed surface when a pipe is damaged, and
created an impact assessment chart that can easily determine the impact on the track based on the depth and

diameter of the damaged pipe. The validity of the calculation method for the distribution of subgrade reaction

coefficients has been verified by means of model tests and field tests.
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Development of Steam Weeding Technique with Excellent Weed-Controlling Effect and Usability

Hikaru TANIGAWA Tomoyoshi USHIOGI

Masateru IKEHATA Takahisa NAKAMURA

Currently, bush cutters are widely used for weed control along railway tracks. However, this method has some

issues. For example, one of issues is that weeds regrow quickly after being cut during summer. Therefore, there

is a need for more effective and efficient weed control methods. To address this need, we developed a specialized

steam weeding equipment. This equipment consists of an ordinary steam cleaner and newly developed handheld

nozzles. To verify the effectiveness of the developed equipment, it was tested in areas with vigorous weed

growth. The test showed that this equipment provided effective usability with less labor and time. Furthermore,

it was also confirmed that large weed regrowth was reduced by 70% after one year compared with bush cutter.
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Dynamic Response of Steel Girders with Rail Joints during Train Passage

Haruyuki KITAGAWA Munemasa TOKUNAGA Manabu IKEDA

The aim of this study is to elucidate the mechanism of the increase in the dynamic response of the bridge due
to the passage of a train through a rail joint. The numerical results showed that the dynamic response due to the
passage of a rail joint is amplified by the resonance that occurs when the excitation frequency with the passage
of two wheelsets in a bogie coincides with the natural frequency of the bridge. Furthermore, the impact factor
for rail joint is more sensitive to span than the calculation method of design standard and decreases as the bridge

span increases.
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Validation of Bedrock Motion Estimation Based on Time Domain Non-linear Analysis

Kimitoshi SAKAI

We confirmed the effectiveness of a proposed method for estimating earthquake ground motion from

observation waveforms at the ground surface based on time domain nonlinear analysis. Specifically, earthquake

ground motion was estimated using the proposed method for various kinds of earthquake motion and ground

conditions, and the results were compared with those of a conventionally used frequency domain method. The

result confirmed that the proposed method can estimate more appropriate earthquake ground motion in all the

cases investigated here. Therefore, the proposed method is an effective method for estimating earthquake ground

motion, appropriately taking into account the effects of the ground non-linearity.
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Allowable Strain Value for Contact Wires Taking into Account the Probability of Failure

Takuya OHARA Chikara YAMASHITA

The allowable strain value for all types of contact wire, including the high strength contact wires, has been set
to 500 X 10™° based on the fatigue characteristics of a basic hard-drawn copper. However, as train speeds
increase, the strain value of contact wires may increase to more than 500 X 107¢ in the future. Therefore, in this
paper, the authors propose a method for setting allowable strain values for each contact wire taking into account
the probability of failure. This probability is consistent with the margins of the conventional allowable strain

value of 500 % 10°. In addition, using this method, we propose allowable strain values for four types of high

strength contact wires.
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Trial Design of the Bearing Applying the Revised Standard for Railway Concrete Structures

Ryo SUZUKI Shuntaro TODOROKI
Yuki NAKATA Ken WATANABE

Based on previous research, the formulas and values in the Design Standard and Commentary for Railway
Structures (Concrete Structures) have been revised. In this report, we compare bearing designed based on the
revised standard (published in 2023) with those designed based on the current standard (published in 2004).
Consequently, this comparison reveals the influence of the updating formulas on the strength of the embedded

part of stopper at girder and of the revision of the design value on concrete shrinkage and creep, durability, etc.
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