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Nonlinear and Time-dependant Opto-mechanical
Transformation Equation for FBG Strain Sensors

WU Yonghong, SHAO Changjiang, QU Wenjun , ZHOU Wei

( Department of Construction Engineering, College of Civil

Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the Basic fiber optical Bragg grating (FBG)
strain sensing principle and the basic theories of elasto-plastic and
visco-elastic mechanics, a nonlinear and time-dependant opto-
mechanical transformation equation for FBG sensors was
established, into which effects of both plastic and visco-elastic

mechanic behaviors of a sensor were incorporated.

Key words: fibre optics; optical-mechanical transformation;

FBG sensors; nonlinear and time-dependant effect
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Diagram of analytical model for bonding layer
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