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A Preliminary Study on Evaluation of the Running Safety and Ride Comfort of
Wheel-on-Rail Ultra-High Speed Railway
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Sung Ho Hwang’, Seung Yup Jang'', Sin Chu Yang’

Abstract Recently a preliminary study on the wheel-on-rail ultra-high speed railway is ongoing. This
paper aims to evaluate the running safety and ride comfort, by predicting the dynamic behavior of ultra-
high-speed train from the train-track interaction analysis considering the train model with 1-axle bogie and
light car body. To take into account for the impact of track irregularity, the vertical track irregularity PSD
obtained at the concrete slab track of Kyeong-Bu high speed line. The result shows that the use of 1-axle
bogie reduces the fluctuation of wheel load, but the impact of track irregularity on the wheel load variation
is greater, which suggests that track irregularity should be maintained with stricter standards.

Keywords : Ultra-high speed railway, running safety, ride comfort, train-track interaction, track irregularity
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Tablest 1. Main parameter of train (half model)

Parameter Unit Power car
Mass of car body ton 12.5
Inertia moment of car body ton.m” 150
Mass of bogie ton 1.35
Unsprung mass ton 0.75
Primary vertical spring stiffness MN/m 24
Primary vertical dashpot MN.sec/m 0.04
Secondary vertical spring stiffness MN/m 1.2
Secondary vertical dashpot MN.sec/m 0.01
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Fig. 1 Train-track interaction model with 1-axle bogies Fig. 2 Frequency result of track irregularity
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Fig. 3 Train response according to train speed
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Fig. S Train response according to suspension stiffness
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