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A Study on the Wheel-rail Impact Behavior due to a Wheel-flat by Finite Element Analysis

Risa SAITO

Hirotaka SAKAI

We simulated the continuous impact force due to a wheel-flat using the finite element method to investigate

the influence of running velocity and positions of the impact force generation on the rail on the mechanism of

impact force generation. For each position of the impact force generation on the rail pad, the peak values of the

wheel load are almost identical, confirming the reproducibility. It was also found that high frequency vibrations

are generated on the rail when the running velocity is 100 km/h or 130 km/h and the vibrations caused the peak

value of the wheel load to increase. Finally, the relationship between the running velocity and the peak value of

vertical acceleration of the axlebox by the proposed method was compared with that obtained from the

experiment. Since they were close, we can say that the proposed analysis method is reasonable to use.
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Wheel/Rail Tangential Contact Force Model for Analyzing Vehicle Dynamics under Running in Rainy Conditions

Daisuke YAMAMOTO

This paper describes a wheel/rail tangential contact force model for analyzing vehicle dynamics under running

in rainy conditions. So far, vehicle dynamics analyses have been conducted under only dry conditions. In this

study, the authors investigated and proposed a wheel/rail tangential contact force model for analyzing vehicle

dynamics under running in rainy conditions. The proposed model combines Kalker's linear rolling contact theory

with the relationship between adhesive coefficient and velocity measured in running experiments. The validity

and generality of the proposed model was confirmed by the measurement experiment of tangential contact force

using a twin-disc rolling machine.
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Improving the accuracy of Seismic Ground Motion Estimation along Railways

by Integrating Observed and Estimated Data

Naoyasu IWATA

Misa MORIWAKI
Hirotoshi MATSUBAYASHI

Shunta NODA
Shunroku YAMAMOTO

In the event of an occurrence of earthquake, railway companies suspend trains as soon as possible, considering

the seismic intensity. Subsequently, if necessary, they inspect railway facilities based on seismic ground motion

(SGM), which is spatially discrete, observed along the railways. In some cases, time required for safety

inspections may be considerable depending on the circumstances. Estimating spatially continuous SGMs is one

of the key technologies for reducing inspection time, since the early resumption of train operations after

earthquakes has become a significant issue recently. In this study, we first describe differences in SGM between

measured data and true data in conventional systems and then propose a method to estimate spatially continuous

SGMs by integrating observed data and estimated data. Furthermore, a case study is presented in which the

proposed method is employed to estimate SGMs along a virtual railway, assuming additional data observed by

seismometers along a railway.
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FEM Analysis for Construction of Rail Head Transverse Defect Detection System Using Guided Wave

Yuki KONAYA

Mitsuru HOSODA

Ryuichi YAMAMOTO

Simulations of ultrasonic wave propagation in cracked rails have been carried out to investigate a method of

detecting transverse rail head cracks using guided waves. The results show that 100~150 kHz input frequencies

are suitable for detecting rail head cracks, and that the intensity of the first few waves in the received signal

waves decreases with the degree of cracking. Further investigation shows that transverse cracks greater than

20 mm that have grown below horizontal cracks can be detected by checking the intensity of the first 3 waves in

the received signal waves at the 100 kHz.
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