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Application of Concrete Cutting Technology with High Power Laser
in Railway Engineering Field

Yuto MURATE,Yohei MATSUI, Toshihiro KAMEDA

In the railway related fields, some structures and facilities are often located in urban areas or inside
stations, and it is required to minimize noise and dust during renovation or demolition work. Existing meth-
ods, such as the use of band saws, often have difficulties in dealing with this problem. Although it was
considered difficult to cut concrete using lasers in the past, the situation is changing recently with widely-
used high power laser.

The concrete cutting technology using high-power laser, which is currently under development by the
authors, can melt concrete up to several hundred millimeters thick, and is expected to meet the needs of the
railway industry from the viewpoint of low noise and low dust.

For practical use, it is necessary to obtain the optimum melting conditions such as power, speed and
direction of laser irradiation. In this study, we adopted particle method numerical simulation approach, in
order to obtain the knowledge for improving the efficiency, which can handle both solid and liquid simul-
taneously, and their large deformation with free surface.

As aresult, we succeeded in qualitatively reproducing the melting phenomena of high power laser cutting
of material, and obtained the prospect that the further quantitative estimation becomes possible by identi-
fying the various parameters through experiments.
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