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A Study on Efficient Calculation Methods of the Numerical Simulation for Vertical

Dynamic Interaction between Multiple Vehicles and Railway Track

O Yoshiyuki KAWASAKI, Masahiro MIWA, (Central Japan Railway Company)
Akiyoshi YOSHIMURA (Tokyo University of Technology)

A numerical simulation of vertical dynamic interaction between high-speed train composed of multiple vehicles and railway

track is formulated to the problem of solving the large-scale, time-dependent linear equations repeatedly at each time step of’

the integration. In the symposium of J-RAIL2009, we proposed a method of using the SMW (Sherman-Morrison-Woodbury)

formula for updating the inverse of the matrix. However, as the number of linked vehicles increases, it has been proved that we

cannot always carry out the simulation in a satisfactory short time. In this paper a new method of solving the linear equations

using the PCG (Preconditioned Conjugate Gradient) method is described. By using the new method, a numerical simulation

for Tokaido Shinkansen train traveling at high speed of 270 km/h on the long length track of 1,500 meters has been carried out

in a very short time.
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