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Spatially Continuous Measurement of Rock Support Stress on Tunnel by Distributed Fiber Optic Strain Sensing
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Spatially Continuous Measurement of Tunnel Rock Support Stress
by Distributed Fiber Optic Strain Sensing
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Michio Imai and Junichi Kawabata'’

In tunnel construction, it is important to use the optimal support structure from the

viewpoint of safety and economics, depending on the ground conditions during excavation. To

confirm the validity of the selected supports, support stress measurement (measurement B)

is conducted, for example, by measuring the stress of steel supports and shotcrete. However,

point sensors cause local stress concentrations to be missed when the geology is complicated,

which may lead to supports collapsing. Therefore, a field measurement was performed

during tunnel construction, and the feasibility of continuously measuring the stress of the

supports by using distributed optical fiber strain-sensing technology based on Rayleigh

scattering was examined. The results showed consistency with the data from conventional

sensors.



