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3D SPH-DEM COUPLING METHOD SIMULATION OF MASONRY RETAINING WALL
CONSIDERING SHAPE OF MASONRY STONE
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The purpose of this study is to develop a three-dimensional analysis method for masonry retaining wall considering the
different shapes of masonry blocks. I devised an algorithm for creating an irregular polyhedral model that can represent arbitrary
shapes using the discrete element method and improved the 3D SPH-DEM method. Next, I validated the 3D analysis method
using the developed model by performing simulation of the pull-out experiments on masonry retaining wall. The developed

method could represent two primary stacking ways and reproduce the test of the valley stacking way, both qualitatively and

quantitatively. However, the behavior of the cobblestones did not match the experimental results.
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10 (AR 7N DMRHT & FEBRI I 1T 2 BefS AR E 2 T .

AT TS | X & AR OBE DIHAKRE S FITHFICERLL, %
BRD X9 IR KRR ST R b ivieinoTz. 22T, FRCiEy
¥ X CHIE RO EA (T 1) BONTS T 2 MiE BRI
KRELSENML, HHOFEAE VBB SEL-Z Lick-
T, F4AMAGBME BT HE G — RosgR sz, —J7
T, MR GG &5 | & P BRI CHERE R OIEASAEE L
TEOT, | IHELZEITE QURND, FIEREICERL
- KX D MAA ORTFBEIOANHH I EE X 6D,

ZIT, WA HEORADHE LR WK AR 2729,
SPH Fi+f TR LIl D42 -V C B BT A J L, =
DRRSEEENARRRE LTz, ZDFER, SPH ORI RINBE R /)
RSN, ZOBGEINT X0 AP SNEEATEOW Y ik
B LigoTo LHERI S NG, 2 2T, WEEIZBb D A TR,
PRT A—=2Ey=01, 1=0.1 L/NESL<FHELT, RUHEHTL
TRER, KN RO, ZDZ b, SPH /ST A—
X DRENPRE /R T )DIRR TH 5 AlREMAMER TE, 41
LRREHED DLER D D,

(4) BHEAAXOEERAT

11 I FEA ST OBIT & SRS T DRI RE & 7R T
SR E A 5 2 - Ba OFDSHUACHRTH L, oA
REAFIIFE A EERRALNT, FRE FRROBIEIES
iz, LosL, s S8 et i oS a 3 L C
BT, SPHRFRIORFEINZ LD bDEZEZ BILD.

DI, T & SRS DA OB BRI 12 1R
SIEHXIfESTFES, T2, 1 OIETEENSKREL /DD
EVFHBLIITWA. 72720, T3 MEAIEESERTIFE A Sl
RO L, T Tl ~DENDHERSNTZ. L L, 45
TR EZ T 5 &, T2 135 EfTc—E LTy, T1 &
T 3BV THZENEICREED 10mm FEETH Y, FEan
FENZOWTEWBEMEONZ B2 BRD.
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(a) ffEAA

(b) BEEAA
9 BIEREEEBROBIIETIL

=2 BEEROBITT—X EHER
Case PEBYRHL ?ﬁ?ﬁ@,@ FARGONTILRE
ISRTER £ N]
FER 2642
FAR 0.56 1.0x 108 137.6
Al 0.60 1.0x108 164.3
A2 1.00 1.0x 108 4380
B.1 0.56 1.0x107 2283
B2 0.56 1.0x107 139.9
Cl 0.60 1.0x107 224.0
Cc2 0.65 1.0x107 262.1

K3 SISHREMEEIRICE T /NS A4

SNIRER | Rk
(N/m) (N-s/m)
DEM- | I | 1.00x107 | 220x10* s
DEM | g | 417%x105 | 142x10% '
DEM. | B | 1.00x107 | 2.14x10° 036
SPH | pampe | 385x10° | 133x10° '
(b) #EISA—%
LR L
J6(DE
(SPH) spry | AOEM)
B (kg/m?) 1,804 1,629 2,400
Yo
1.62x107 5.30x10° —
(N/m?)
BTV UL 03 03 02
RS INm?) 0.0 0.0 —
RS 362 337 —
(%) ' '
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EFNEBASE L, 3 %KoT SPH-DEM Atk L=, £7-, Ak
PEBEI ISV DIRIEIAS | & P ARSIk U CRERfRAT 4 S5t
L, 3 YOI HEDZ S MEZRRRE LTz, PA RIS A~ g
(1)DEM 7'\ v 7 R EMIFET 5 Z L1k 0, (IR E FELA]
REAR BV LIRIRET VABRSE L. & B, [EERIRTHS L
DEM 7w v 7 BLROET MERFEEABR L2 LIZL-T,

SIELIRAET /MTIT D TARF ORI KR - L7z,

(2) FABAORNEE PRI 23 0oty S = L—ra v
NG LT, R LTRER A LR Lo & 25, B TBIS)
AL, FEAK &R T 5 RSB s 1) A A
AROLES, 3 JOKHAHLEABE B 272 &, FRARE K
<HHBLL, BRZmiATT L o4 et s,

() FHEABEREI IS DA S | £k & BREBEER O BRI C
I, A O TR CE DB & A ORI & FH
T B EMTE D072, — T, BREASRCTILIER LT C
M| Z X B ORMKEIREN —B L TRy, Kfamao
I EDS R CRLES N, BLEX Y, B SmikET V4 H
VN2 3 YRIG SPH-DEM VEDZEAMENGRR SV, BEAOZE)
IZOWTITE R DI, geEskO b5,

B AR RIS DI H T IBA AT, BV T
e CHEERTRE E L E7, AL L CUAE R T
BNZIZEE L. SbIS, JIORT /NEF s e & NSk
EREBIIZERT G 1 7T MO T IS
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