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Abstract: A systematic theoretical analysis and experimental
study are made of the distributed fiber optical strain sensing
precision from the perspective of mechanics for the first time.
Based on a consideration of the mechanical coupling action
between optical fiber and matrix, the analytical approach and
model for the coupling effect, namely, strain transfer
relationship, are established systematically, the theoretical
formulation and strain measurement precision range are
obtained. The strain test precision results are slightly lower
than those of the theoretical analysis, which validates certain

reliability of the theoretical analytical method.
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Fig.1 Distributed fiber optical strain sensing

analytical model
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Fig.2 Matrix-optical fiber deformation coordination
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Fig.3 Matrix and fiber core infinitesimal element
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Tab.1 Parameters for optical fiber matrix analytical model
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Fig.4 Effects of coating parameters on strain transfer
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Fig.5 Experiment and results
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