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Mathematical study of micro pressure waves for developments in modern high-speed
trains
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In this research project, we investigate the dynamics of micro pressure
waves generated by modern high-speed trains in tunnels by organizing a joint group among
mathematicians and researchers in Railway Technical Research Institute (RTRI). We have proposed a
new numerical scheme for a one-dimensional integro-differential nonlinear equation (Ozawa equation)
describing the development of micro pressure waves, thereby we understand their dynamics in detail.
Also, we have conducted comprehensive data analysis for real measured pressure data offered by RTRI
to understand the relation between the shape of tunnel entrances and pressure wave developments. As
a consequence, we have created mathematical foundations to deal with severe practical problems
caused by micro pressure waves. In addition, we have successfully explored new problems with regard
to train technologies in RTRI. The joint research will be continued under joint research contract
with RTRI after the project ends.
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