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SYNOPSIS : Brillouin backscatter is a type of reflection that occurs when light is shone into an
optical fibre. Brillouin reflections are very sensitive to changes in the fibre arising from external
effects, such as temperature, strain and pressure. We report here several case studies on the
measurement of strain using Brillouin reflections.

A mechanical bending test of an [ beam, deployed with both fiber optic sensors and conventional
strain gauge rosettes, was performed with the aim of evaluating: (1) the capability and technical
limit of the DTSS technology for strain profile sensing; (2) the reliability of strain measurement
using fiber optic sensor. The average values of strains obtained from both DTSS and strain gauges
(corresponding to the deflection of 1 beam) showed a linear relationship and an excellent
one—-to—-one match.

A practical application of DTSS technology as an early warning system for land sliding or
subsidence was examined through a field test at a hillside. Extremely strong, lightweight, rugged,
survivable tight-buffered cables, designed for optimal strain transfer to the fibre, were used and
clamped on the subsurface at a depth of about 50cm. It was proved that DTSS measurements could
detect the exact position and the progress of strain changes induced by land sliding and subsidence.
We also carried out the first ever distributed dynamic strain measurement (10Hz) on the Korean
Train eXpress(KTX) railway track in Daejeon, Korea. The aim was to analyse the integrity of a
section of track that had recently been repaired. The Sensornet DTSS was used to monitor this
85m section of track while a KTX train passed over. In the repaired section the strain increases to
levels of 90 microstrain, whereas in the section of regular track the strain is in the region of 30-50
microstrain. The results were excellent since they demonstrate that the DTSS is able to measure
small, dynamic changes in strain in rails during normal operating conditions. The current 10km
range of the DTSS creates a potential to monitor the integrity of large lengths of track, and
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especially higher risk sections such as bridges, repaired track and areas at risk of subsidence.

Key words : Optic fiber, Distributed Temperature and Strain Sensing(DTSS), Slope sliding monitoring,
Land subsidence monitoring, Rail strain monitoring
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