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Generation Mechanism of Localized Wear of Cu-impregnated Metalized Carbon Contact Strip

Yoshitaka KUBOTA Takamasa HAYASAKA Shinichiro KOGA Hidehiko NOZAKI

Localized wear of pantograph contact strips is an urgent problem to be solved, as it can lead to the fusion of
the pantograph head and subsequent breakage of the overhead contact wire. However, the mechanisms
underlying localized wear have not yet been clarified, and effective countermeasures have not been established.
The aim of this study is to clarify the generation mechanism of localized wear in the copper-impregnated type of
metalized carbon contact strip. Therefore, we analyzed actual worn strips using a micro Raman spectrometer and
investigated the sliding wear behavior of contact strips with different degrees of graphitization of the carbon

substrate using a block-on-ring-type wear tester.
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Numerical Investigations on Validity of Method for Measuring Wheel-Rail Lateral Contact Position

with Instrumented Wheelset Using Shear Strains Induced on Wheel Web

Takatoshi HONDO Shoya KUNIYUKI Hiroki YAMASHITA Hiroyuki SUGIYAMA

Instrumented wheelsets are widely used in the railway industry to measure wheel-rail interaction forces, which
are crucial factors in assessing running safety. Information on the lateral contact position between wheel and rail
is also an important factor in assessing wheel-rail contact conditions, such as the friction coefficient at the
contact point. In the previous studies, the authors proposed a method for measuring the lateral contact position
using an instrumented wheelset using shear strains on the wheel web and a signal processing procedure based on
a frequency decomposition of the strain signal. In general, it is difficult to verify the measurement accuracy of
the contact position under actual operating conditions of railway vehicles, since it is difficult to acquire
comparative data of the contact position. In this paper, a numerical tool is developed to emulate the strain signals
observed at the instrumented wheelset. This tool consists of a wheel deformation analysis based on finite element
analysis and a vehicle dynamics simulation based on multibody dynamics. In addition, the proposed signal

processing procedure is verified using the numerical tool.
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Stability Analysis of Pantograph Under Sliding Condition Based on Excitation Test

Shigeyuki KOBAYASHI Yuki AMANO Yoshitaka YAMASHITA

When railway vehicles run at low speeds, unstable vibrations may occur on the pantograph due to the high
coefficient of friction. In order to reduce the maintenance cost of the contact strips, there is a need for a method
to analyze the stability of the pantograph taking the friction coefficient into account. Stability analysis can be
performed by constructing an analytical model of the pantograph, but building such a model requires high costs.
Therefore, this study proposes a method to analyze the stability using the measurement of the frequency response
function (FRF) of the pantograph when the vehicle is stationary. Since this method predicts the FRF in the
sliding state, the construction of an analytical model is not required. In this method, the FRF is measured by
exciting the contact strips, and the FRF in the sliding state is estimated by assuming a friction coefficient. Modal
characteristics are identified using the estimated FRF, and stability analysis is performed using positive or
negative damping ratios. The validity of the results of this analysis was verified by comparing them with the

results of the low-speed sliding tests of the pantograph.
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A Method for Constructing Geosynthetics-Reinforced Soil Retaining Wall with Rigid Face Using Lightweight Buried

Formwork Applicable to Narrow Spaces

Yuki KURAKAMI Susumu NAKAJIMA

Takeharu KONAMI Yoshio YAMASHITA

We proposed a method for constructing geosynthetics-reinforced soil retaining wall with rear face applicable

to narrow spaces. We developed “components that can follow the settlement of embankment", to prevent

settlement of embankment from affecting the deformation of the formwork when embankment and formwork are

connected. In the proposed method, using the developed components together with lightweight buried formwork,

the formwork and reinforcing embankment can be constructed simultaneously from the rear side, without the

need for scaffolding. A test construction was carried out to confirm the feasibility of the proposed method. As a

result, the developed components in a 2.4 m-high retaining wall were shown to function properly against the

settlement of embankment. Considering the sliding amount of the developed components, the applicable height

for this method is assumed to be up to approximately 4.0 m.
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Evaluation of the Effect of Loose Bearing of Bridge on Onboard Measured Track Geometry Using Numerical Analysis

Koji HATTORI

Kodai MATSUOKA

Hirofumi TANAKA

The occurrence of a bearing loosed with a gap in steel bridges is visually detected in situ, which is quite labor

intensive. This study investigated the effect of a loose bearing on track geometry using a developed numerical

calculation method as a basic investigation of detecting a loose bearing using the track geometry. A non-linear

spring representing the loose bearing has been introduced into the existing calculation tool identifying the loaded

track geometry considering the structural deformation. The result of the above simulation clarified that the

displacement of the loose bearing appears on the track geometry as a local fluctuation with a half wavelength of

about 5 m, regardless of the amount of loose.
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Effect of Natural Period of Ground in Linear Region on Combination of Inertia Force and Ground Deformation

in Seismic Deformation Method

Niki TANAKA Kimitoshi SAKAI

Inertia force and ground deformation are used to calculate the seismic response values of pile foundation
structures using the seismic deformation method. In this paper, a study was carried out towards a highly accurate
estimation of the combination of inertia force and ground deformation. Specifically, linear dynamic analyses
were conducted on various types of grounds and structures, and the combination coefficients for the ratio of the
period of grounds to the period of structures were calculated. As a result, it is clarified that the correction
coefficient v gradually decreases as the natural period of the ground 7, increases. Considering this tendency, we
proposed a simple estimation method for the combination coefficients. In addition, it was confirmed that the
proposed method expressed the results of dynamic analysis more appropriately than the conventional method.

The proposed method makes the combination coefficients more accurate and the seismic response values of

structures more reasonable.
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Automated Crew Scheduling Method to Minimize the Number of Crew Required

Satoshi KATO

Taichi NAKAHIGASHI

Tatsuya KOKUBO

Railway companies produce crew schedules when they revise their train timetables. Currently, these schedules

are produced manually by experts. However, this manual task is time-consuming. It is therefore necessary to

develop a system that supports crew scheduling using an automated algorithm. We propose an automated crew

scheduling algorithm based on mathematical optimization to minimize the number of crew required. The results

of a computational experiment using real data from a railway line confirmed that the proposed algorithm can

quickly generate an efficient crew schedule in terms of the number of crew required.
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