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Design and Implementation of Clinometer Based on Fiber Bragg Grating

LI Junxin'?, QIANG Xiaojun',LANG Xiangwei’
(1. Shenzhen Research and Design Institute, China Academy of Railway Sciences, Shenzhen 518057, China;
2. Shenzhen Engineering Laboratory for Geological Hazard Monitoring, Shenzhen 518057, China)

Abstract: Deformation monitoring is an important means to predict and forewarn slope geologic disaster. To
overcome the drawbacks in the current deep displacement monitoring of slopes, a novel clinometer based on fiber
Bragg grating sensing technology was developed. The FBG clinometer sensor comprises a rigid unit, a flexible unit
for sensing and the connecting hinge. The flexible sensing unit is an equal-strength beam structure with a fiber
Bragg grating, and the FBG adopts a symmetric arrangement on the beam surface to eliminate the influence of tem-
perature on the measurement. The rigid unit will have relative deflection at the joint when the rock and soil inside
the slope are deformed. Based on the FBG wavelength offset in the flexible sensing unit and the linear relationship
between the central wavelength of FBG and strain and angle, the relative deflection angle between the rigid units can
be obtained, and the deep deformation monitoring of the slop can realized. The experiment indicates that the meas-
uring unit of the developed inclinometer has good linearity, high sensitivity and resolution, and the error caused by
temperature is small.
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