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Abstract

A fabric of soil media may change due to certain factors such as dissolution of soluble particles, desiccation, and
cementation. The fabric changes affect the mechanical behavior of soils. The purpose of this study is to investigate
the effects of geo-material dissolution on shear strength. Experiments and numerical simulations are carried out by using
a conventional direct shear and the discrete element method. The dissolution specimens are prepared with different
volumetric salt fraction in sand soils. The dissolution of the specimens is implemented by saturating the salt-sand mixtures
at different confining stresses in the experimental study or reducing the sizes of soluble particles in the numerical
simulations. Experimental results show that the angle of shearing resistance decreases with the increase in the soluble
particle content and the shearing behavior changes from dilative to contractive behavior. The numerical simulations exhibit
that macro-behavior matches well with the experimental results. From the microscopic point of view, the particle
dissolution produces a new fabric with the increase of local void, the reduction of contact number, the increase of shear
contact forces, and the anisotropy of contact force chains compared with the initial fabric. The shearing behavior of
the mixture after the particle dissolution is attributed to the above micro-behavior changes. This study demonstrates that
the reduction of shearing resistance of geo-material dissolution should be considered during the design and construction

of the foundation and earth-structures.
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