Development of 3D Underground Displacement Measurement Technology Using Optical Fiber (Geo-NewROn)
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Table 1 I SR
(Measurement Result)
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Development of 3D Underground Displacement Measurement Technology
Using Optical Fiber (Geo-NewROn)

Takumi Nakashima, Hideki Nagatani, Ayaka Nasu, Kotaro Fujiwara,

Michio Imai and Junichi Kawabata®’

If the measurement results for underground displacement can be fed back to construction

management in shield and open-cut construction projects, safe construction work can be

performed to ensure that accidents caused by underground displacement are prevented. In

addition, optical fiber sensors can measure strain, and displacement can be calculated from

the obtained strain. Furthermore, a Rayleigh scattering measurement system can be used to

measure strain with high accuracy. Therefore, the authors are developing an underground

displacement measurement method (Geo-NewROn) using an optical fiber sensor.

Conventionally, optical fibers have been attached to a rod-shaped guide tube and installed

underground. The longer the guide tube, the more likely it is that the guide tube itself will be

twisted during installation in the ground, making it difficult to determine the direction of

strain generation. To solve this problem, Geo-NewROn has six optical fibers spirally woven

into a flexible cable, and by measuring these optical fibers simultaneously, the twisting that

occurs during installation underground can be corrected, and 3D displacement can be
calculated. This time, Geo-NewROn was applied to a shield site with a length of 30 m, and
the displacement of the ground due to the passage of the shield was measured. In addition,

we conducted a performance verification experiment using a 170-m Geo-NewROn to measure

even longer distances, and we confirmed that it could accurately calculate displacements of 1

mm in length.





