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Evaluation of Shear Zone in Direct Shear Test Using Elastic,
Electromagnetic Waves and Cone Tip Resistance
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Abstract

The characteristics of shear zone in granular soils largely affect the stability of geo-structures. The goal of this study
is to evaluate shear zone in a direct shear test using shear wave, electrical resistivity, and cone tip resistance. Bender
elements and electrical resistivity probe are embedded into the wall of a direct shear box made of transparent acrylic
material to estimate the shear wave velocities and the electrical resistivity at shear and non-shear zones. At the point
of peak and residual strength, micro cone penctration test which can be available to measure tip resistance has been
performed. Experimental results show that the shear wave velocities at upper shear zone increase during shearing while
the values remain constant at bottom and lower shear zone. Also, resistivities at lower shear zone depend on relative
density while resistivities at bottom remain constant. The results of cone penetration test demonstrate the correlation
of the cone tip resistance and small strain shear modulus at shear zone. This study suggests that the application of
the modified direct shear box including shear wave, electrical resistivity and the micro cone tip resistance may become
effective tools for analyzing the characteristics of a shear zone.
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