¢ \WDUS7p =
<%, i DEM study on the degree of mixture of i,
- -~ 7 soil particles stirred by rotation of rods
< X

e ARNERXICEITOREEESICETIERYR

Discrete element method (DEM) 1s used to simulate the stirring process and evaluate the degree of mixture at each rotation of stirring bars based on the
initial positions of particles. This study focuses on monodispersed spherical particles where inter-particle cohesion is not considered.
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Simulation steps

Particle Properties
Inter-particle friction coefficient
=0.05

Young’s modulus = 71.6 GPa
Poisson’s ratio = 0.23

> 100 cm 35¢m

E-q

Diameter =2 to 2.2 mm i) Start of i'ation ii) End of Pluviation iii) Deleting extra particles 1iv) Insertion of stirring rods  v) Rotation vi) Rotation Continued
Density = 2650 kg/m?

Definition of degree of mixture

For local degree of mixture (d,), the particles were divided s E
into the two regions (color 1 and color 2). The specimen 7 '“’%
was divided into one hundred equal-sized grids (10X 10). 0 :r;:,,
For each grid, the d,, value was defined based on the ‘“’ o0 B
difference 1n the numbers of type 1 and type 2 particles as 4 “é
follows. : Ez
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Spatial distribution of m
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Evaluation of degree of mixture

Case 1
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20 RPM (¢=3 cm) 100 RPM (¢=3 cm) 500 RPM (¢p=3 cm) 100 RPM (¢p=1 cm)

Effects of mixing rate and size of stirring rods on the mixing condition after 25 rotations.

The mean degree of mixture (m) 1s defined by calculating the mean of d,,

of all the grids at the given rotation number using the following equation.
Y.(dm for all grids)

Total number of grids

Effect of the mixing rate of stirring rods

100 . . . . .
o @20 RPM, ¢=3 cm It 1s not easy to differentiate the degree of mixture by eyes. The left figure
= ~-e--100 RPM, =3 cm compares the evolution of m with the rotation number. The mixing rate
:n 50 500 RPM, ¢=3 cm 060 _ appears less sensitive to m where there 1s no clear dependency of the
E. G@@&E,E,E"E"E mixing rate in the given results. It 1s noteworthy that the current
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= a8 OB, A simulation study rocuses on non-viscous coarse particles only.
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g 40 FORpE Effect of the size of stirring rods
F%” E—Eﬂ x> 100 REM, ¢=1 cm The larger rods (i.e., diameter (p) = 3 cm) are more effective to achieve
5 200 AT v ' higher m for a given rotation number at the same rate of rotation. Some
= g XX g g
2‘-’ T locally concentrated zones for the two different colors are observed in
06 | | Case 4 (p = 1 cm), probably due to the less influenced zone generated by
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_ the motion of smaller rods during rotation.
Rotation Number

Mean degree of mixture for different cases
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