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ABSTRACT

Natural soil deposits such as carbonate sands in the marine environment may show an effective
cohesion due to intergranular solid bridges formed by calcareous precipitation. Such cementation effect
endows the granular material with the ability to resist some degree of tensile stress in addition to the
compressive and shearing resistance proper of uncemented frictional sands [1]. The tensile resistance
of such materials may be quantified based on measures of debonding force at the micro-scale and using
appropriate homogenization techniques [2]. However, it is still a challenge to assess the influence of
solid intergranular cohesion on the mechanical behaviour of soils in many practical engineering
problems (e.g. on the erodibility of soils [3,4] or on the fluidization failure of geotechnical foundations
[5]). Recent advances both in computational hardware and parallelization strategies make it nowadays
possible to address such problems from a micromechanical perspective [6].

Here we introduce a simple model for solid cohesion and its implementation within a 3D discrete
element framework. The model involves a classical viscoelastic bond rheology and specific debonding
modes for tensile, shearing, bending and torsional solicitations. An implementation into the general
computational framework of walLBerla [7] permits its integration in multi-physical simulations and the
use of state-of-the-art HPC capabilities.

We finally present a calibration of the model to match experimental data from an artificial granular
soil made out of cemented glass beads [2] and a validation of the approach with some macro-
mechanical applications.
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