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Summary

Fiber-optic sensors are applied to strain and/or deformation monitoring of ship structures. Bragg
grating sensor, Fiber-optic Laser Doppler Vibrometer (LDV) and Brillouin Optical Time-Domain
Reflectometer (BOTDR) are used as multi-locational, regional and distributed sensors, respectively.
The optical fiber sensors are bonded to the steel specimens, which are subjected to tensile and bending
loads. Effects of fiber types, splicers and coating material on the detected strain data were evaluated.
Strain rate of the specimen under tension-tension cyclic load was well detected with the fiber-optic
LDV instrument, which was newly developed in the present study. Strain of the tensile specimen
statically loaded and unloaded was monitored with Bragg grating sensor, and the results were compar-
ed with those obtained with strain gauge and load cell. Stability and accuracy of Bragg grating sensor
were well confirmed by the experimental study. Strain distribution along the beams subjected to the
three point bend load was measured with BOTDR. Accuracy of location and strain level were
satisfiable, but the stability of output level and repeatability of measred data were to be improved. No
mechanical problem was observed in the optical fiber sensors bonded to steel specimen in the present
paper.
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Fig.9 Test results of load, strain gauge and Bragg
grating sensor outputs
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Fig.10 Relation between strains measured with strain
gauge and Bragg grating sensor
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Fig. 11 Three point bend specimens used for BOTDR
measurement
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(a) Single specimen with 3 m optical fiber bonded
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(b) Two specimens with 21.2 m optical fiber bonded

Fig.12 Test results of BOTDR : Horizontal and verti-
cal axes of the diagram indicate location and
strain, respectively. Digits of the horizontal
and vertical axes are 20 m and 0.1%, respec-
tively. Location means the distance from the
indicator.
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