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Optical Fiber Bragg Grating Sensor Using Cantilever Beam of
Qual Strength for Slope Sliding Displacement Monitoring
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Abstract: A shear displacement sensoring device for monitoring rock sliding based on the principle of
optical fiber Bragg grating. The displacement sensor was designed by attaching the fiber grating to equal
strength cantilevers. Then the sensor was embedded inside a @50 polyvinyl chloride (PVC) tube. Three
test models were made using @75 PVC tube with the @50 PVC tube mentioned before in it. Cement
mortar was grouted into the gap between the 50 and @75 PVC tubes as ratio at 1:1. Indoor shearing
tests on the models were carried out. The curve of the relationship between the sliding distance and the
grating wavelength shift was also measured. Results show that the sensitivity of this sensor is 0. 5 mm
and the maximal sliding distance could reach 30 mm while the grating wavelength could shift up to 1200
pm,of which indicates that the sensor could be well applied into sliding displacement measurement which
needs a very high sensitivity. It is proved that the features of the fiber Bragg grating (FBG) sensor we
designed are more sensitive and reliable, better anti-interference ability and larger measurement range.
The structure of the sensor is simple,and it also can realize remote, real-time monitoring. Thus, the sensor
can be used for landslide early warning monitoring.
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Fig. 3 The structure of uniform strength beam
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Fig.5 The grating monitoring transducer of shear displacement
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Table 1 Comparison of the present test and other test

Initial accuracy

Max slip distance Dynamic

Test method - - - - - - Linear
magnitude/mm correlation quantity magnitude/mm correlation quantity ~ range /mm
TDR™ 5.0 0.005/p 25.4 0.123/p 0-20.4 Yes
Single fiber'®’ 0.3 0.5/dB 3. 60 54/dB 0-3.3 No
Our previous study"'? 2.3 0.11/dB 26.5 9.1/dB 0-23.2 No
Our method 0.5 4,.0/pm 30 1 200/pm 0-29.5 Yes
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