Displacement of Spherical Particles (R1)

Density Effect on Spherical Particles (R1)

d Particles (R2)
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Road cave-ins and cavities are a serious problem in modern cities with developing infrastructure. Experimental study for
iInvestigation of the cave-in and cavity problems has not been fully able to understand the fundamental mechanism of cavity-growth
and resultant cave-in events due to their limited extent of measurable physical quantities. In this study, discrete element method
(DEM) is used to investigate the cavity formation process and to quantitatively evaluate the loosening of soil surrounding a cavity. It
was confirmed that particle shape and initial density play important rolls in cavity expansion rate whereas the particle shape

iInfluences the shape of a cavity.
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Vertical displacement of particles associated
with opening a bottom slit (5 mm or 15 mm)
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DEM software : LAMMPS

Sample size : 150mm (X) : 20mm (Y) : 220-400mm (Z)
Particle properties :

Spherical (R1), Two rigid (R2), Four rigid particles (R4)
Diameter of spherical particle (R1): 1.2 — 2.2mm
Rigid particles with equivalent volume with R1

Coefticient of inter particle friction:
*0.01, 0.1, 0.4 (during preparation)
(0.5 (when opening the bottom slit)

Young’s modulus:71.6 GPa, Poisson’s ratio: 0.23, Gs : 2.5
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