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Abstract: One Glass Fiber Reinforced Plastic (GFRP) single core strain sensing cable is buried in a
concrete specimen to measure the strain distribution. As the Brillouin backscattering center frequency
will shift on the basis of effects of temperature and strain, the reflection signals are analyzed by an
Optical Time Domain Reflectometer (OTDR). The strain variation in the solidification process of con-
crete is investigated. The strain monitoring results indicate that the strain variation is very obvious at
the day when concrete pouring is completed. The trend of strain variation is similar as the temperature
variation, which indicates that the strain variation of the concrete specimen during the concrete solidi-
fication process is mainly caused by the heat of concrete hydration. After the concrete solidification, a
crack with an average width of 6 mm is appeared on the longitudinal center line of the concrete speci-
men by the external force. The strain variation is measured before and after the cracks appear, the re-

sults demonstrate that the strain variation is visibly improved after the crack , and there are three
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strain peaks in the specimen. By analysis of the strain peak position, the position and direction of the

crack can be obtained. Thus, based on the Brillouin backscattering strain detecting technology, the

distributed measurement of the concrete strain has been realized.

Key words: Brillouin backscattering; concrete structure; strain detection; Glass Fiber Reinforced

Plastic(GFRP) ; strain sensing cable
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