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Simulation of Granular Flows and Piles Using
SPH (Smoothed Particle Hydrodynamics)
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Fig.1 Strategy for mechanics of granular materials.
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Fig.3 Computational domain and boundary conditions.
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Table.1 Computational and experimental conditions of hoppers.
-Cumpulational Experimental
| conditions. conditions.

Initial particle bed height 83.3 mm 83.3 mm

Initial packing fraction, pyp, 0.60 0.60

Imaginary particle mass of SPH, m, 6.94x10° kg -

Number of imaginary particles of SPH 9,000

Initial distance of imaginary particle

centers of SPH, hy 1.67 mm -

Particle Glass bead Glass bead

Particle diameter, D, 200 pm 201 pm

Standard deviation of D, 0 pm 6 pm

Particle density, p, 2,500 kg/m* | 2,490 kg/m’

Computational cell sizes of air velocity,

Ax=Ay=dz 1.25 mm -

Number of computational cells of Air B0x4x200

velocity, N xNxN; = 64,000 -

Time step, At 2.0x10° s -
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Fig.4 Calculated and experimental snapshots of granular flow in
the flat-bottomed hopper and bin: (a) 1, (b) 1, (c) 1 and (d)
1att=0.21s, (a) 2, (b) 2, (c) 2and (d) 2 att=0.41s, (a) 3,
(b) 3, (c) 3and (d) 3att=1.01s.
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Fig.5 Calculated snapshots of conical granular pile: (a) att=0.14s,
(b) att=0.56s.
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Fig.6 Comparison of calculated normal stress beneath conical pile
with experimental results by Ai et al”.
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