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The discrete element method (DEM) is widely used in soil-machine contact
problems. In this study, the parameter of contact model in DEM was calibrated by applying the soil
values obtained from pressure-sinkage and shear stress-shear displacement relationships in Bekker’ s

approach. For dry sand condition, particle model consisting of three spheres in series (MSM-L3
model) were manufactured and used in experiments. It could be confirmed that 3D DEM analysis by YADE
using MSM-L3 model showed similar values of Bekker' s parameters obtained from the experiments. In
case of we cohesive soil, since the measurement of shear stress using annulus ring shear ring
resulted in such irrational behavior of cohesion and internal friction angle against moisture
content of soil which was , the detailed investigation such as construction of precise cohesive
force model for DEM and parametric analysis of Bekker’ s parameters against moisture content could
not be realized.



M.G. Bekker Bekker
Wb, 22T, JEH-E TR PZ )7e b ONSE AWE )~ AT SS )
(kc, k(I)7 n,c, @, K)

Bekker
(DEM)
DEM
DEM
DEM
DEM
DEM (2 ) 3 )
3 DEM
3
L3 ( MSM-L3 )
DEM
DEM DEM
DEM
DEM
DEM
Bekker
Bekker
DEM Bekker
DEM
MSM-L3
DEM DEM
DEM
MSM-L3 3
DEM 3 DEM Bekker
DEM
(€Y) (MSM-L3 )
PP MSM-L3
Pz MSM-L3
DEM DEM
YADE(Yet Another Dynamic Engine) DEM
Pz DEM
(2) MSM-L3 YADE SS
3 DEM 100 mm, 60 mm
10mm SR-2 MSM-L3

SS DEM



DEM

®3) SR-2
SS
A B
L3 YADE DEM
DEM
@ 1 MSM-L3 Ke,
Ko, N 4.22,195.0,0.943 0.32 YADE 1 MSW-L3
PP
Bekker
0.76 DEM
-0.933, 192.0, 0.863 0.32
MSM-L3 DEM
YADE 3 DEM ao00l
PZ .. _n:Sand
Bekker C e
PP n:L3,Sand ~~_
MSM-L3 Ko o n
20001 :
YADE DEM Bekker mL3FP
2 Bekker
MSM-L3 o Ko:L3,Sand
L3PP  L3Sand MSM-L3 L o KeLSPP
PP 0.3 04
DEM MSM-L3 Porosity
2 Bekker
Bekker
Ko 2
MSM-L3
3 DEM
DEM
DEM MSM-L3
Bekker 2
MSM-L3
) MSM-L3 ss
YADE
D EM ( 3) 999m999u999n
¢ o,K 0.084
kPa, 32.6 deg, 14.3 mm MSM-L3 141 3 YAE VSW-L3
kPa, 35.3 deg, 15.5 mm Bekker
MSM-L3 C, o
MSM-L3
YADE MSM-L3 PP c oK
0.512 kPa, 28.5 deg, 6.22 mm 0.958 kPa, 30.7 deg, 3.96
mm PP MSM-L3
K Bekker YADE
®
Wong(2008) Bekker Ke, Ko, 10, C, @ 0.99,
1528.43, 1.1, 1.04, 28 Ko
YADE DEM Bekker



®

4
180 MSM-L3
Bekker (Bekker, 1969)
Pz
SS Bekker YADE
Bekker

Bekker

J. Y. Wong: Theory of ground vehicle, Fourth Edition, John Wiley & Sons, Hoboken, 2008.
M. G. Bekker: Introduction of terrain-vehicle systems, The University of Michigan Press, Ann Arbor, 1969.

10
, , , , : DEM
, 141 , 2019 3 4
, , , , : 0SS 3
FE-DEM , 5
2018 11 8 , .
, , , : Bekker
5 ,2018 9 12 , ;

R. Nakanishi, H. Nakashima, H. Shimizu, J. Miyasaka, K. Ohdoi: 3D DEM analysis of lugged wheel
performance using open source software, 10th Asia-Pacific Conference of the ISTVS & 39th Annual
Meeting of Japanese Society for Terramechanics, July 13, 2018, Kyoto, Japan.
, , , , : DEM
, 139 , 2018 3 5 ,

H. Nakashima, R. Nakanishi, H. Shimizu, J. Miyasaka, K. Ohdoi: Pressure-sinkage relationship of an
artificial soil model, 19th International & 14th European-African Regional Conference of the ISTV'S,
September 27, 2017, Budapest, Hungary.

, 38 , 2017 11 18 ,

s , ) : 0SS 3
FE-DEM , 38 2017 11 18 ,
76 , 2017 9 8 , .
L —— ’ ’ : OSS 3

DEM , 137 , 2017 3 15






