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Design and application of external fiber Bragg grating
cable force sensor for glass curtain wall
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Abstract: To achieve accurate measurement of cable force in curtain walls, an external fiber Bragg grating (FBG) sensor for
glass curtain wall cable force monitoring is proposed. Static performance is verified through strain calibration tests, while tem-
perature compensation tests are conducted to eliminate strain-temperature cross-sensitivity. A calibration relationship between
cable force and FBG wavelength shift is established via cable force calibration tests, and the sensor is subsequently applied in
practical engineering. Test results demonstrate that after sensitivity enhancement design, the strain sensitivity of the sensor
reached 1.9 pm/ue, which is 1.58 times that of a bare fiber Bragg grating. In engineering applications, within the range of 0~

110 kN, the maximum relative error between the sensor-measured values and the load applied by the hydraulic jack is 3.41%,

meeting engineering requirements and demonstrating broad application prospects.
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