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ABSTRACT A finite element formulation and an efficient numerical method to solve for the combined dynamic be-

havior of a Shinkansen train, irregular rail and bridge are described. A mechanical model for rail-wheel interaction is

given. A general form to describe the relationship of creep force and the slipping rate between rail and wheel is given. A

finite element analysis program DIASTARS has been developed to analyze the dynamic behavior of a Shinkansen train

running at a high speed, irregular rail and bridge. Numerical examples are demonstrated. The effectiveness of the

proposed method is discussed.
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Dynamic interaction analysis of a high-speed Shinkansen train,

rail and bridge. By Makoto Tanabe (Kanagawa Institute of Tech-

nology) , Hajime Wakui and Nobuyuki Matsumoto (Railway Tech-
nical Research Institute).
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B4 Maximum transverse acceleration of the body on the
rear truck due to the transverse rail irregularity

V = 350 km/h

E15 Shinkansen train running on a four-span concrete
bridge at a speed of 350 km/h
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BJ7 Vertical displacement response of bridge at the center
of the second span
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the first car
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E11 A Shinkansen train running at a speed of 260 km/h on

the cable stayed long-spanned concrete bridge
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B12 Vertical displacement response of the second wheelset
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