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3D stochastic model and numerical simulation of
soil-rock mixture based on direct method
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(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: From the study of the particle size boundary, rock distribution and particle frequency, a three-dimensional (3D) stochastic
model of soil-rock mixture is generated by using the direct method. A set of relatively complete and easily operational method is
developed for building the 3D stochastic model. Moreover, a finite-difference model is established with the same distribution as
natural soil-rock mixture by combining the newly developed building method and FLAC®® random modeling method. Then, direct
shear tests and its numerical simulations are performed to obtain shear stress-displacement curves under different vertical pressures,
which is further applied to explore shear failure characteristics of soil-rock mixture and the interaction mechanism between soil and
rock. Due to different levels of shear deformation of soil and the horizontal or rotational motion of stone under the friction action, the
shear band of soil-rock mixture shows obviously irregular and discontinuous features in the shear process, and the shear
stress-displacement curve exhibits significant strain hardening behavior. This study shows that the 3D stochastic model can be used to
well represent macroscopic mechanical properties and microscopic failure mechanisms of soil-rock mixture, which can be served as a
model to explore the mechanical property.
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Fig.1 Curves of particle size distribution of soil-rock
mixture from a bank slope
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