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Experimental study on mechanical properties of interface between expansive soil and optical fiber//XU Hongzhong,
SUN Yijie, QUAN Zheng, GU Peng, LI XueHong ( College of Transportation Science & Engineering, Nanjing Tech

University, Nanjing 210009, China)
Abstract: A series of laboratory pullout tests on the sensing optical fiber embedded in expansive soil were performed to
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study the impacts of three factors on soil-fiber interfacial mechanical properties, including dry density of soil, water content
and overburden pressure. It is found that the displacement-pullout force curves under different test conditions have the
similar rules. The pullout force increaces linearly with the pullout displacement to the maximum value, then decreases
gradually and finally tends to the residual value. The optical-soil interfacial mechanical characteristics are analyzed based
on a tri-linear pullout model. The shear strength of fiber soil interface is positively correlated with soil dry density and soil
overburden pressure but is negatively related to soil moisture content. The study results will provide references for the
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further application of fiber optic sensing to expansive soil deformation monitoring in geotechnical engineering.

Key words: optical fiber; expansive soil; interfacial mechanics; deformation monitoring
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