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[ Abstract] The slope geological structure characteristics is detected with the high density resistivity method by the inversion of the
soil resistivity, and it could provide a geological model for slope stability analysis. However, the indirect evaluation of the resistivity for
the soil shear strength is still limited. Taking the laterite on the slope as an example, the resistivity and shear strength of laterite sam-
ples with different dry density and water contents were tested to discuss the relationship between the resistivity and undrained shear
strength of the laterite, and finally the corresponding quantitative model was established. The results show that the resistivity of laterite
decreases with the increasing water content and increases with the increasing porosity. The undrained shear strength of laterite increases
first and then decreases with the increasing water content (the peak of shear strength near the optimal water content ) and decreases
with the increasing porosity. The evaluation model of undrained shear strength resistivity of unsaturated laterite considering critical satu-
ration is derived, which is based on the three-phase conductivity theory of unsaturated soil and the shear strength theory of soil. The ac-
curacy of the model is verified to be high, and there is a corresponding critical resistivity value for the peak change of undrained shear
strength of laterite. As a physical parameter of soil, resistivity can be quickly detected and obtained. This model can provide new ideas
for shear strength calibration, slope stability analysis and monitoring and early warning of laterite slope.
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Fig. 7 Shear strength prediction curve of laterite
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