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Response Measurement of Tokaido Shinkansen Embankment Structures Using Optical Fibers
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The Tokaido Shinkansen includes a large number of embankment structures, which may be damaged
not only by heavy rainfall but also by compound disasters caused by earthquakes and rainfall.
Continuous monitoring of the structural integrity of embankments is therefore essential.

In this study, accelerometers were installed on multiple embankments along the Tokaido Shinkansen
line, and long-term observations were conducted. Changes in the dynamic characteristics of the
embankments before and after rainfall events were analyzed based on microtremor measurements.
In addition, the applicability of distributed acoustic sensing (DAS) using existing optical fiber
communication cables installed along the railway line was investigated.

The results indicate that the natural frequencies of the embankments changed following heavy
rainfall, which is presumed to be associated with variations in water content within the embankment
body. Furthermore, DAS successfully captured strong vibration components near the natural
frequencies, showing behavior comparable to that observed using accelerometers.
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