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Abstract: The mechanical coupling between rock and fiber is the key factor to determine the accuracy of rock
deformation sensing by distributed fiber. Based on the mechanical analysis of the response characteristics of fiber
deformation in rock strata and the method of kinematics, the coupling criterion between fiber and rock strata is put
forward, and the monitoring model of fiber deformation in rock strata is established. Through the sensor fiber
embedded in the physical similarity model horizontally,the structural deformation of key layers under different
excavation conditions is monitored, and the deflection distribution of key layers is tracked and monitored in real time
with the help of digital image related technology. The deformation characteristics and evolution rules of overlying

rocks are analyzed comprehensively, and the monitoring results of the two are compared and evaluated. The results
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show that when the rock deformation is relatively small, the rock-fiber coupling coefficient is within the range of

0.9 ~ 1.0, and the rock deflection calculated by fiber strain is consistent with the actual rock deflection measured by

DIC, with the maximum relative error of 8.9%. When the rock deformation is large, the rock-fiber coupling coefficient

drops linearly in a fault-type manner, until the rock fracture occurs and the rock-fiber is detached at the crack, and

both the fiber-rock contact degree and the fiber-rock coupling coefficient k—value are 0. However, the strain curve

measured by the horizontal optical fiber can be used to invert the deformation range and characteristics of mining

overburden, reflecting the location and size of strata movement deformation along the fiber, as well as the size of

strata affected by mining. The research results provide a solid theoretical basis for the application of distributed

optical fiber sensing technology in the model and the field overburden deformation monitoring.

Key words: overlying strata deformation ; distributed fiber optical ; coupling; model test
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Fig. 1  Monitor structure of rock layer-optical fiber
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