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A Study of Soil Shear Strength Sensing Based on Soil Shear Wave Velocity *

XU Xiajie, LI Qing” ,LI Chaopeng, CHEN Cungui
(College of Mechanical and Electrical Engineering, China Jiliang University , Hangzhou Zhejiang 310018, China)

Abstract ; Soil shear strength is a crucial parameter for assessing the mechanical properties of soil, direct reflecting the shear deformation
characteristics of soil under external forces and closely related to geological disasters such as landslides. Traditional methods for measur-
ing soil shear strength involve the destruction of soil samples, making it challenging to achieve long-term field monitoring. Research indi-
cates a close correlation between soil shear strength and shear wave velocity in soil ,and shear wave velocity allows for continuous moni-
toring. A measurement device based on shear wave velocity sensing for soil shear strength is proposed, aiming to achieve long-term mo-
nitoring of soil shear strength. The device is composed of structures such as piezoelectric elements and a microcontroller hardware cir-
cuit. Experimental data obtained from soft clay in the Hangzhou region,under the same moisture content and different soil stress condi-
tions , reveal the relationship between soil shear strength and shear wave velocity, with errors within an acceptable range. The feasibility
of the device is demonstrated through experiments , providing an effective means for real-time monitoring of soil shear strength.
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