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Fig. 1 Mechanics model of surface
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Fig. 3 The stress state of pasting layer
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Fig. 4 Compare of axial stress
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Fig. 6 Ring strain sensor
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Strain Transfer Analysis of Rock Deformation based on FBG Sensing

WEI Shi-ming' , CHAI Jing?
(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China;

2. School of Energy, Xi’an University of Science and Technology ., Xi’an 710054, China)

Abstract: Rock deformation process can be tested by using the fiber Bragg grating (FBG) surface
pasting method. Strain transfer model considering the surface groove was established, and the
expression of strain transfer equation and transfer coefficient was obtained by mechanics analysis.
Rock uniaxial compression experiment on MTS was conducted, and the loading course was tested by
using FBG. Results indicate that the transfer equation is the same as the equation used when the
thickness of the adherence layer is uniformely distributed with the only different eigenvalue k. The
converted axial strain of FBG accords with MTS displacement gauge with the relative error 3. 2%.
The effect of ring strain test is better than MTS radial strain gauge, and both methods are all
obviously better than electrical strain gauges. This experiment validates above mentioned strain
transfer model of surface pasting. After strain transfer conversion, high precision rock deformation
test will be achieved by FBG with equivalent accuracy with MTS.

Keywords: rock; fiber Bragg grating (FBG); Rock Mechanics Test System (MTS); strain transfer



