Arching in Trapdoor Model Test

& Equivalent DEM Simulations
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Complex interactions between soil and buried structures have been investigated in this study. A trapdoor test apparatus was used
to represent deferential settlement at the base, using Toyoura sand, Kashima river sand and spherical glass beads. Model grounds
with different height (H) were prepared, and the side bottom plates were moved downwards to investigate the arch formation.
Equivalent numerical simulations using discrete element method (DEM) were performed, and DEM results matched closely with
the experimental results. Arching phenomenon was observed with larger ground height for a given width of the lowered plate.
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Model Test: Mean Particle size: 1.72mm (river sand) ~ DEM Simulations: Friction coefficient (u): 0.35
700 mm (X) : 293 mm () : 100-400 mm (H) 1.80mm (glass beads) 300 mm (X) : 40 mm (Y) : 44-521 mm  Young’s modulus: 71.6 GPa
Trapdoor width (B): 100 mm Trapdoor width (B): 100 mm Poisson’s ratio: 0.23
Mean Particle size: 0.203mm (Toyoura) Diameter of particle: 1.2-2.2mm Specific gravity: 2.5
Stress concentration ratio for buried structure
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