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Application simulations as numerical laboratory for large diameter rockfill
materials

4143, Je-Sung Jeon
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SYNOPSIS : Numerical simulations for large scale triaxial tests with large diameter rockfill materials are conducted
using distinct element method. For generation of compacted assembly with specific grain size distribution and initial
material porosity, the clump logic method and expansion of generated particles are adapted. With micro parameters
which are chosen by calibration process, discrete particle modelling of triaxial test in case of other confining stress
and cyclic loading condition were conducted. Also numerical simulations of fluid injection into particulate materials
were conducted to observe cavity initiation and propagation using distinct element method. The fluid scheme solves
the continuity and Navior-Stokes equations numerically, then derives pressure and velocity vectors for fixed grid
by considering the existence of particles within the fluid cell.
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Fig. 1. Grain shape and size distribution of
large diameter rockfill materials
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Fig 3. Clump

Axial strain, %

Fig. 2. Deviatoric stress with axial strain by
large triaxial test using rockfill materials
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Table 1. Number of paticles and clumps used in calculation

Number of particles Number of | Clump Ball radius
used in calculation clumps distance ratio | after adjustment
Initial sample | After adjustment clp, Co R, (mm)| Ry, (mm)
60,125 30,856 4,927 1.071.3 0.56 2.08
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Fig. 4. Simulation results at each confining stress and cyclic loading condition
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Fig. 5. Flow rate history for Fig. 6. Flow velocity history for
confining stress 0.1MPa and confining stress 0.1MPa and

the injection velocities the injection velocities
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