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Program for Promoting Technological Development of Transportation
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March, 2018

Title of subject

Accurate maintenance for secure transportation infrastructure against
aging and natural hazards

-Development of robust transportation system against natural hazards-

Title of project (Project

number)

Development of organic-waveguide strain-sensor for health monitoring

of shield tunneling process (2015-2)

Name of research

coordinator

Rei Furukawa (The University of Electro-Communications)

Duration of project

July 14. 2017-March 30. 2018

Purpose of project

In shield tunneling method, wall of the tunnel is constructed behind the
excavator using precast concrete segments. Misalignments of the
segments need to be detected immediately, because it will be a high risk
for the workers if the fluid flew inside the tunnel from the cavity. The
goal of this project is to develop a novel waveguide-structured sensor
that can detect misalignment of the segments during the excavation and
still can be used for detecting strain after the tunnel is built. Detection
is a simple visual check, in which strain and misalignment will appear

as color change and darkening of the waveguide end, respectively.

Summary of results

Previously, a novel fiber-optic strain sensor was developed using
elastomer as its base material. Elastomer has advantage in molding
due to its viscous precursor state. The sensor contains different organic
fluorophores in core and cladding, respectively. Light leakage from the
core to cladding excites secondary material, and the color change alerts
user the deformation. This year, we had made contacts to universities
and industries mainly in architectural field. The purpose of this work
was to find a clearer picture whether our sensor has possibilities to be
used in tunnels or any other building structures. As a result, we had
found that the output end of the fiber sensor should be placed
somewhere in the inner surface of the tunnel, instead of the cross section
of it. Field tests were done assuming prediction of landslip and

deformation of retaining wall.

Patents, etc

Patents: 0

Publication, etc

Paper Publications: Domestics 0, Overseas 1
Oral Presentations: Domestics 3, Overseas 3

Others (Articles): Domestics 2, Overseas 0
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