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Study on the Characteristics of Distinct Element Method

in Soil Test Simulation
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The purpose of this study is to simulate the direct shear test by using Distinct Element Method (DEM), along
with to investigate the characteristics of DEM in this simulation. The conventional shear test simulation using a
shear box has a problem on interference between the shear box and test piece particles which causes the disorder
in the shear force. To prevent this, the periodic boundary condition and the fixed particle boundary condition are

introduced so that the shear box may be eliminated.

It is suggested from the results of the analysis, that when simulating direct shear test by DEM, a
tangential force interacting between two particles does not have much influence against the peak value of
shear stress and the angle of shear resistance. However, the stronger tangential force makes the particle
engagement stable and coincidently the noise in the shear stress curve reduce.
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1. [FL®HIC

i 51 2% 2% 3% (Distinet Element Method: UL f&
DEM L IEFRT %) 1%, Cundall, PA.DLRIZSERIE L
o RERARIRIT D | FIET, IS0 L W\ o T2 IR R
OEPIEEZ TV S DITHE L TWD. ZDFEE
FOFUE, ASRKDID 0 T ORI 08 A B2 70 8
g, SHEEAZ W TIITICY I 2 — 1T 5
ZENHRETH D, T, TOBICHTHIRIKIZAT D
HEATVERRIEEC X A LA & 3 —BI58, B M RR
WREZR EEFEICBIE T2 Z ENEHICITE S,
KTl DEM Z#H\WCHYE L2 x5 s Liz—
[ AMERERZ FEL L, £ 2 TO DEM Of#: %4
BTHZEHEME LTWDS. ko AW Z A
Wiev 2 2 b—va T AW & gk 1
E DTN, AW I~V 7ein b e 52 TL
R4t 2014453 A 8 H

FAT 20144 4 A 1 H
Copyright © 2014 Hosei University

FHOZENMEE o TV BRI NERSTED
WZiE, AW E KX L, BT & OFHE iR L
T EOMEENRD DA, SRR O )RR LR T
BOEMIATREEE AT v X —7 e —0 1 2
JEBLbOTHD. TZT, KigCldEAWE %
FEL, MRk D E T AADOBERGFUE2EETTH 2
LT &Y TSRS A7 fEIPN TOREATIC L - TH-
MR K OFIRA T 52 & A BIELTZ.

2. BTFE
2.1 DEM
DEM OFHHE 7 13AE o 3Lk Bl X OSCEkMic

FELW. F72, K TIE, itk DEM OFHR 5k
EWR LS ORET 5 EEREMRERZ



WHZEIZEY, KV EREHE I 2L — g
SNV BT S,
2.2 BREH

2.2.1 FMER

JEAMIBE R R & TR SO —D T, ARRICE
(T B FRAT BRI D — D D BE T A RO O B L & B
STND ERRTZ EICL D BEMICERIC K X
RRERH ZENTEDLEHICTHLOTHS.

2.2.2 EIERHMFHR

INETOHFFICEBNT, TAKERY I 21—
va v EAT O BEOIEKR & AR B ARL T &
BB R THER S 2 IRIE AU T WIRIR D & D
EHEALTW=., L, TR CIRMEERIER & D
MIZA L DA GDODENRATEETHDHEZZOHN
% 726, ARHFGECIREMR & & AW 2k D X 5 7205
ECERTAZ & LT,

B AT - SR i P

JEEARORE -1 S D

P10 R B AR
Fig.1 Fixed Particle Boundary

Fig.1 \Z-9 X918, FeESL OMREBRIT D 9 Bk
FEHIZHLbONE T HMA~RREEZZE LT LT
Ty IR 2 R E L, ZOREANICH DR A2 A
Witk & L, [RERIC, BEHTREIS Moo~ & B 1~
ZEREL, #MENICHIRFEIERE L. AW
WA T DR IE—1K & 7o TEY S L 5 ZE@R
HlE S, BEEAERICHR I TV D . KT,
DB, Z OBREEERLTRR L T 5.

2.3 ETIAERL

BTG LB RE M 2 M Lee T v OfF
RO —H 2 LU ISR,

Copyright © 2014 Hosei University

55

WIHIBLEAAERL O 7= 8 —IF SRR E L2/ 12 B AR
TIZX Y FRE., £+ % Fig.2 IZR7.

4.2 FEIH
Fig.2 Packing

FetESE T HRICTHHIBE R 28 AL, A DBEZERY
RN, ZEREBICBITT 2 E CREMZE S, &
TEREERBATHE, BEER BRI L 0 & AWk
FOEREZHRET D, TOKT% Fig.3 1OR-7.

Fig.3 Compaction

2.4 BITAE

A CIIATEI TR LT L o8 AWHRIZ
WEEZMZ2N O —EDHE TOT HMHE XL -
THAWZFET 5. HAWEE X 1lmm/sec] & L,
HAMZERD 20lmmlIcETHETHRIT AL D &
L7

Y3ial—varilBWTiERmwELEEEL,
Table 1 (Z/R9 /87 A—H ZHHEL LT, REEE
b TET N, KiFHBEDZE(LIET-ET L,
PN % AL S BT T SO W T O & 4T
VY, ZOFREROERG AT 7.

EBOREE A T« 7T HEWIE® o 2 —HHEHE Vol.28



56
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Table 1 Standard parameters
Normal stiffness of particles k, =1.0x10°[N/cm] BIFR 2[mm]
Shear stiffness of particles k, =2.5x10°[N/cm]
Inter-particle friction angle ¢, = 27[deg] %
Density of particle p=2.65x10°[kg/cm’] E
Damping factor h, =h, =0.215[-] %‘
Time step At =1.0x10° [sec] 2
Number of particles 1000 g
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