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A Method for Monitoring Running Condition of a Bogie by Using an Axle Spring Isolation Rubber with a Built-in

Piezoelectric Element

Shogo MAMADA Tatsuya OTA Shinichi SAGA Kazuhiro YOSHIKAWA

Axle spring isolation rubber installed on an axle box is subjected to loads equivalent to the wheel loads during
running. Therefore, to investigate a method for monitoring running conditions of a bogie, as first step in the
research in this paper, we fabricated an axle spring isolation rubber with a built-in piezoelectric element (AIBP).
Since an AIBP can generate an electric charge in response to the load, it may be effective as a method for
monitoring the running condition of the bogie. Then, running test with AIBP installed on the bogie was
conducted to obtain wheel loads by calculated by converting the electric charge generated from the AIBP into a

load. The test result of running tests showed that the calculated rubber load correlates with the wheel load, so

that the time waveform of the rubber load could be used to monitor the running condition of the wheel.
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Numerical Flow Simulation of Mechanism of Increase and Method for Suppressing Increase in Lift Force of

Pantograph Head of Conventional Line Pantograph under Crosswind

Takumi ABE

Koji NAKADE

Takeshi MITSUMOIJI

We numerically investigated the aerodynamic characteristics of a conventional line pantograph in a crosswind

by using large-eddy simulations (LESs). Although previous experimental study revealed that the lift force

increases significantly under crosswind conditions, the mechanism of the phenomenon has not been clarified.

Therefore, the flow fields around the pantograph head were carefully investigated by LESs. It was found that

there are two main mechanisms: one is a stationary large-scale vortex generated on the upper surface of the

pantograph head, and the other is a pressure increment on the lower surface of the pantograph head. In addition,

LESs were conducted using modified pantograph head shapes to investigate methods for reducing the lift force

of the pantograph head taking account of the mechanisms above. As a result, maximum lift reduction rate

reaches approximately 60%, indicating that effective lift force reduction method was proposed.
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Design Method for Seismic Control Devices Installed on Steel Railway Bridges

Kazunori WADA

Takuma KUSHIYA

Akihiro TOYOOKA

Some authors of this paper have proposed a damping device with a bridge collapse prevention function

installable in narrow spaces. In this paper, we propose a method for the rough design of the proposed device.

Specifically, we organized the results of the nonlinear response analysis of a single degree of freedom system

and proposed a nomogram that can be used to calculate the displacement of the girders and the response ductility

factor of the piers in accordance with equipment specifications. By using this result, it is possible to have a rough

idea of the specifications to meet the required performance before detailed dynamic analysis is carried out, so it

is expected to reduce the amount of work involved in the detailed calculations.
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Development of Nighttime Rail Temperature Prediction Method

in Consideration of the Radiant Heat from Surrounding Geographical Features

Fumihiro URAKAWA Tsutomu WATANABE

This study proposed a new method capable of predicting the rail temperature distribution in nighttime at
intervals of about 1 m by modeling the radiant heat of rail in detail using digital surface model (DSM) and
meteorological data. To verify its prediction accuracy, the distribution of rail temperature and radiant heat were
measured on an actual track. As a result, the minimum rail temperature was about 2°C high at the measurement
points near buildings compared with that at other points due to strong radiant heat. We also confirmed that the

proposed method can accurately reproduce the actual rail temperature distribution in nighttime.
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Evaluation of Impact of Volcanic Ash on Railway Electric and Signal Equipment and

Proposal of Utilizing Information on Ash Fall

Yuichiro NISHIKANE
Takuya URAKOSHI

Natsuki TERADA
Shoichi KAWAMURA

Takeshi KONISHI

Ash fall could have critical impacts on railway such as the failure of shunting of the track circuit and the

decrease in insulation performance of insulator. In this study, we experimentally investigated conditions that

cause these impacts of volcanic ash. Then, we clarified that over 0.05 mm thick volcanic ash causes the

malfunction of shunting and that 1.2 mm thick volcanic ash containing saltwater causes the insulator flashover.

Based on the results, we propose prevention actions against ash fall for railway companies to mitigate the

impacts, using public information on eruption.
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Operation Risk Assessment Method based on Information on Wayside and Vehicle Conditions

for Autonomous Train Operation

Yuki OTA Akihiro GION

Sho NISHIMOTO

Yuki SAKURAI

We have been developing an autonomous train operation system that allows trains to be operated

automatically while controlling wayside equipment based on the conditions of a vehicle and wayside.

Autonomous train operation not only controls the acceleration and deceleration of a train, which is achieved by

automatic operation, but also automatically makes operational decisions on board. We have developed a railway

dynamic map as an information infrastructure for collecting and sharing necessary onboard and wayside

condition information for making operational decisions and for risk assessment. This paper provides an overview

of condition information management and risk assessment using railway dynamic map.
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Development of an On-board Autonomous Train Control System

Takayasu KITANO Kazumasa KUMAZAWA Hiroyuki FUJITA Yoichi SUGIYAMA

As a basic technology for realizing autonomous train operation, we propose two functions: a function to create
a running profile on board a train and a function to directly control wayside equipment from a train. The function
to create a running profile onboard a train generates a running pattern to recover from delays caused by
abnormalities, based on information such as timetables that is acquired and held by the onboard train. On the

other hand, the function to directly control ground equipment from the vehicle is to set the train's path by the

on-board equipment, switch the necessary turntable machines, and control level crossing warning.
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