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Structural Health Monitoring based on distributed Brillouin measuring techniques has been playing
bigger and bigger role for applications in large-scale critical structures over the last decade.

The Brillouin sensing techniques make use of low-loss single-mode optical fibers as distributed
sensors allowing compound strain and temperature profile discrimination along the measured section
even over several tens of kilometers. Thereby, the measured Brillouin frequency shift (BFS) features
much stronger dependence on the longitudinal strain in the sensor fiber than on the temperature distri-
bution along the fiber optic sensor. By detection of slight structural changes in monitored civil structures,
such as dams, pipelines and tunnels, the influence of temperature on the measured BFS cannot be neg-
lected.

In simple cases of fiber optic sensors embedded deeply enough into earth structures no significant
temperature gradients caused by weather conditions such as sunrays could be observed. The temperat-
ure contributes here only to the signal offset and the local mechanical deformations arisen due to soll
displacement can be read directly from the distribution of the BFS. Also special cable solutions for sep-
arate determination of temperature and strain have been tested by us under field conditions. The use of
two separate optical fibers for strain and temperature detection limits the spatial resolution and measure-
ment accuracy in the determination of both physical quantities.

In search of the optimal sensory solution for monitoring of mechanical deformations taking into ac-
count the temperature component in the measured signal the use of so called nonzero dispersion-shifted
fibers has been investigated in several laboratory tests. Due to different doping concentration in the core
new resonance acoustic modes can propagate in such optical fibers which results in multipeak structure
in the Brillouin gain spectrum (BGS). The appearance of more than one resonance peak in the BGS of-
fers the possibility to realize simultaneous measurement of longitudinal strain and temperature by ana-
lysis of applicable BFSs as function of both physical quantities using only one low cost optical fiber.
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