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APPLICATION OF OPTICAL FIBER SENSING TECHNOLOGY TO SLOPE
MODEL TEST
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Abstract: It is relatively difficult to monitor the deformation of slope body in model test. To solve this problem,

the optical fiber sensing technique is applied to slope model test. By constructing physical model for slope under
artificial rainfall, the deformation in slope body can be monitored by optical fiber sensing technology of Brillouin
optical time domain reflectometer(BOTDR); and the deformation on slope surface can be monitored by fiber
Bragg grating(FBG). Regarding the fixed point on the model box as the reference point, the variations in slope
body can be monitored by the optical fiber preburied in the different locations of slope; and the deformation on
slope surface can be achieved by the FBG sensor set on the slope surface. According to the recorded data of
deformations before, during and after rainfalls, it can be found that the deformation of slope is not obvious in
initial period of rainfall, but as the time goes on, there is a sudden growth of the deformation in the slope body and
surface. The part of the slope closer to the surface has the larger deformation, but the part at the bottom of the
slope has the least deformation. The overall law is that the influence of rainfall on slope body diminishes gradually
with increase of depth of slope body. That can explain why the homogeneous soil-slope’s failure induced by
rainfall is easy to occur in shallow strata. In the slope surface, the maximum deformation appears in the trailing
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edge of slope, and the minimum one appears in the front edge. After the rainfall, a part of the deformations in the

slope reduces to a lower value. The experimental result has proven that the optical fiber sensing technologies of
BOTDR and FBG have many advantages in the monitoring of geotechnical engineering, and they can offer

practical references and prospects on application.

Key words: slope engineering; slope model; artificial rainfall; Brillouin optical time domain reflectometer(BOTDR);

fiber Bragg grating(FBG)
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Fig.1 Profile of experimental model
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