Optosensing Srl
Tunnels Monitoring
Optical Fiber as a Sensor
Extremely thin, light, flexible, immune to electromagnetic interferences, corrosion or
alteration due to chemical agents: the excellent properties of optical fibers have
contributed to a strong impetus to the development of applications in which they are used
as sensors, in different fields of application.
In particular, through the Brillouin Scattering Technology both strain and temperature can
be measured at very high spatial resolution.
TIf properly connected to the monitored element, a single fibre can capture strains or
temperature changes every 10 centimetres all over the instrumented length, up to a
distance of some tens of kilometres.
The main advantage of distributed monitoring lies in the ability to record the subject strain
or temperature in every point of the element to monitor, with an acquisition frequency as
high as some times per second.
This enables to avoid a priori selecting the part, considered critical, to monitor as in the
more traditional approach.
Distributed Sensing for Tunnels Monitoring
Traditional technologies are not adequate for permanent monitoring of long tunnels, also
cause they need an a-prori knowledge of the structure.
A distributed optical fiber monitoring system is, instead, very suitable for the monitoring of
tunnels, expecially mile-long ones.
With a proper installation, a single fiber allows to perform a continuous monitoring, with an
high spatial resolution, up to distances of some tens of kilometres, where strain
(longitudinal and transverse) profile allows to detect the formation of any cracks in the
lining.
This enables to avoid a priori selecting the part, considered critical, to monitor as in the
more traditional approach.
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About this work
This work describes the application of a distributed optical fiber sensor based on stimulated
Brillouin scattering, as an integrated system for safety monitoring of tunnels
infrastructures.
Measurements were performed by using a Brillouin Optical Time-Domain Analysis (BOTDA)
interrogation unit developed by our group.
The tests were executed in the Renazza Tunnel (A3 SA-RC Highway - Lagonegro (PZ) - Italy).

Fig. 1 - Renazza Tunnel localization.

The sensing fiber was directly glued on the concrete lining after its completion (Fig. 2).

Fig. 2 - Instrumented Tunnel.

The results of some readings are
shown in Fig. 2, where the strain
peaks suggest the presence of
tension cracks in the lining, that
were systematically detected by
visual inspection.
In the picture, the dashed black line
shows the fiber path; the blue and
red lines show two deformation
profiles obtained at two different
dates; the magenta line shows the
argued crack location.
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Fig. 3 - Monitoring Results.
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