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Adhesion Increase Method for Shinkansen Vehicles under Snowfall in Winter

Shinichi SAGA

Hua CHEN

Junji MATSUNO

When railway vehicles running in snowy weather, the adhesive force between rails and wheels is lower than

that in rainy weather. For this reason, we studied a method to increase the adhesion coefficient focusing on the

temperature and the roughness of wheel treads. From the viewpoint of minimizing specification changes,

improving the material of current adhesive blocks through full-scale dynamo bench testing, we developed new

adhesive blocks. An optimal wheel tread cleaner operation pattern was found through running tests using an

actual vehicle in winter. The execution of the pattern contributes to improving adhesive effect such as increasing

roughness of wheel treads, and suppressing sliding in the high-speed range, in addition to reducing temperature

rise and improving wear resistance.
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Seismic Response Analysis of Piers with Foundation Composed of Micropiles and Soilbags

Tatsuya DOI

Yoshitaka MURONO

Feng ZHANG

In this paper, the authors propose a new type of foundation, which is a combination of micropiles and soilbags.

The proposed foundation is characterized by laying soilbags on the pile head and constructing structures on the

soilbags. The effects by the adoption of the new foundation are expected to result in the omission of joint

between piles and a footing, a reduction of diameter of piles, and a reduction of response acceleration of

structures. In this study, seismic response evaluation method for the proposed structure with actual size was

constructed to compare the seismic responses of the proposed foundation with those of pile foundation under the

different conditions of input acceleration.
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Natural Frequency Identification Method for a Substructure in Railway Bridges and Viaducts

Kazunori WADA

Kimitoshi SAKAI

We have proposed a method to identify the natural frequency of a single structure from data obtained by

measuring the vibration of railway bridges and viaducts. In the method, the natural frequency of a single

structure can be theoretically calculated by using undamped natural frequencies and natural modes of a whole

structure. The eigenvalue analysis was performed, and it was shown that the natural frequency of a single

structure can be identified by the proposed method.
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Effect of Decarburisation Layer Removal by Rail Grinding on Reduction of Microcrack Formation

Yoshikazu KANEMATSU

Naotaka UEHIGASHI

Motohide MATSUI Hidenori NISHIMURA

This study aims to understand the effect of decarburisation on microcrack formation on rails using a twin-disc

test and an on-site (laying) test. Test pieces with and without decarburisation were compared under the same test

conditions using a twin-disk test. The results show that decarburisation affects the formation of microcracks and

a plastic flow. Furthermore, we investigated the decarburisation effect on the microcrack formation using test

pieces taken from actual tracks. The comparison between the test pieces with and without a decarburized layer

showed that the crack density of rails on the unground was 2.7-5.7 times higher than that of rails ground at a

cumulative tonnage of 23 MGT.
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Development and Performance Evaluation of Rail Fastening System

Using Non-metallic Materials Applied to Its Main Components

Atsushi MATSUO Tadashi DESHIMARU Yoshihiro MASUDA Minoru SUZUKI
A function of rail fastening systems is to fasten rails to supporting structures such as sleepers. In addition to
the fastening function, rail fastening systems are designed to provide a certain level of electrical insulation to
prevent rail current from leaking through the supporting structures to the earth. Despite this, some cases have
been reported where the electrical insulation of rail fastening systems has deteriorated in some installation
environments, resulting in transport disturbances such as ground faults and short circuits. Thus, we studied the
applicability of resin materials to the rail fastening components to prevent the reduction of the electrical
insulation. Based on the results of this study, we produced a prototype of a rail fastening system using resin
components and evaluated its performance. In order to evaluate the performance of the prototype, design
reference values were proposed to reflect the influence of the installation environment on the material strength.
The performance evaluation of the prototype based on the proposed value confirms that the prototype has the
performance to be installed on a conventional rail track.
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