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Abstract: To meet the demands of construction engineering development and improve the measurement accuracy of
foundation bearing capacity, this study proposes a foundation bearing capacity analysis method for geotechnical
investigation of residential buildings based on fiber-optic displacement sensing technology. By analyzing the
structure of the fiber-optic displacement sensor, the strain values from fiber Bragg gratings are converted into
curvature to establish a pure bending mathematical model for foundation piles. Base on the pile bending
mathematical model, the calculation method of foundation pile bearing capacity is simplified to a plane
axisymmetric problem of thick-walled cylinders. Utilizing the aforementioned mathematical models—incorporating
fiber Bragg grating, pure bending, and plane axisymmetry—the analysis results of foundation bearing capacity are
obtained. Experimental results demonstrate that this method can accurately measure the bearing capacity of

foundation piles while remaining virtually unaffected by temperature variations during operation. When the number
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of spring coils is set to 30, the equipmengt has both accurate measurement and energy saving performance, which

has good reference value.

Keywords: Building foundation; Fiber-optic displacement Sensor; Cantilever beam; Temperature compensation;

Bending model; Bearing capacity analysis
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Fig.1 Schematic structure of optical fiber displacement sensor
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Table 1 Bearing capacity measurement of foundation piles
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Fig.3 Influence of temperature on three methods
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