TAH0ERE RSS2 —SFARES  FINEE: ABMEEBRS Sl —Yasa— RO

) KEERTFEHE(CLD
IR R ER RS 1 0D B2 B

Y

AUTHORS:

o™ EEA, ARTHUR BAUVILLE, F&jE FT|M(FIRR =2 - SLimi it TR FH 72 57)
MEMBERS:

BIE L (HBEEREST A FIOABMERLS ), ZIU B (P KXF), 80 EH(BRXY),
REFBR(EERIKSE), aH N (H—T47KF) M




bh 8 R ER Tt B AT 0K - B B 2 BB 32

OHLER—R DR

. . e ! - ‘I . [
Map view = A A ”
X FRATICHE AT RIBE R

DONET &r=7"Tk '_ i - - =
N cooos
= G0Q02G cag04

= 0008 ~onoo T Bl Cants -CO005 =
2908 Coooar. HEcosai, €002 ~ et
9 1 —CO0008 ~poor = _ e
/ cas REhS7
5 fimeE ~__CO006
o .. TL— PR Cooo7

o [FIATZEL. FICISNEOERE ERMERZEDEECARINEDREKICHNMHEHKEE,
« AR SNI-ADRE A IRICITRATFRIEFELLE,

« BORMIGEREEE LM DFFRFELAOD—(E—IL-7—O  OWIREESF) LHELL

o ENEBRTEEFEMEIRTHENTIIEE XR. FE. L—F—XX v %)




DEMBIBEERIC L ST TO—F

« {ARIZE=% : Discrete element method (DEM)IZ I FiED—FE, {H < DRI F D EENEE
RizmrZEL-EEHERZFEECZ & TlangrangeIIEFILEARDEEIZRT HiE

« FUELZAL—2a o RERTIXEZBZMAIERNE DI RITIS NIGDEEEH AL

ov - ~
% =8 +ZFcol/’ndem

aadem =T
1 dem a / = Z I X F col

EFHFIER 1 T 51 D S A 4R 4%




DEM D 18 B&
NI Ce
‘
B TR T BT —4

. *RETILEHY

f@ delFt = —value ks *delxc _t IS

Dt = —value ds*vc tRHIIH=EYE o)
& & Increment of tangential displacement during Dt

Tangential velocity

Ft prev=o0Ft+ocnvxucnvxoFt

-> Memory & computation intensive
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[Tsuzuki and Aoki, 2014]
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- [terative load-balancing method
[Furuichi and Nishiura, Phys. Comm., 2017 |
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Newton-like iterative load-balancing

B The deviation of the workload f is [| th=(th), | ¢n I ¢n | th | -
= to;:f 2 3
defined at the cell boundary x;" | s | | BN
dx
g™ =¢m-t4" \0 X7 X3 Xy X4 Lx/,

M We regard f as the residual of non-liner problem to minimize |[f™(x;™)]] .

B Sub-domain boundaries are controlled within the framework of an
[e.g. Furuichi and May, Phys. Comm. 2015 ]
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[Furuichi and Nishiura, Phys. Comm., 2017 ]




Parallel implementation of DEM

—e—ES: Overlap+SPC: 2 4B particles
—m—ES: Overlap+SPC: 0.2B particles
——ES: Non-overlap: 0.2B particles
—4o—K: Non-overlap: 0.2B particles

—4—K: Non-overlap: 2.4B particles

single proc

Performance (Niot / tmax [s71])

(1936:ES)
(1024) (2048:K) (4096)

Num of CPUs (MPI procs)

Different colors identify Strong/weak scalability of DEM on ES and K-computer
different MPI processes. .
[Furuichi et.al., SC17]
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STATE OF THE ART DEM SIMULATION.

Box size = Im*1m™*1.8cm: <grain size> = 113um, #of particle = 1.9 B

R




Box size: Tm X 1m X 2cm Average particle size 100um Number of particles 2.4 billion
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Arcuate stress state in
accretionary prisms from real-
scale numerical sandbox

T—AEZDEEARILTETLERTES experiments

Mikito Furuichi B, Daisuke Nishiura, Osamu Kuwano, Arthur Bauville, Takane
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M. Furuichi, D. Nishiura, O. Kuwano, A. Bauville, T.
Hori, H. Sakaguchi, Scientific Reports (2018), 8, 8685
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where | = X, — X5.
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Arrows: stress orentation
Aed: o, odentation
Black: a, oriontation

Shikoku Basin

Light blue: o, orientation and
o, onentation when o,= g,
PHS: Philippine Sea Flate

Regional activity of \_

Hole-A
the thrust
L R e e T e T s R




EWECADAE

o
(o]

-
o

FIERER D TR B R HI 08I E EER (= Shmax:
B KK F £ 8 i 7175 [0 € ) 22 Rt

T—FHhIEWNECAIL., BrEDEEIEAEIZHEES

5> KBHBHE R NgNECH DA

T—FHhHHECAIL. HHEA DR a5
- Shortening [%]

> BFFES%E Kk E

QG NARMNRRT HFRIEGAAICE-OTERGYFRELICLEHENH I LT TE,

o

) [s/wr] £3190[9A 9319AY

_\
L=
0

(uda

)
-
Q
=
£
=
=
o]
=
=
S
—
=11}
L
=,
2
en
o
3+
L
cn
3]
—
o
>
<

A
o




HEWREBROFTLDHESE

- HRHZRKIVERFE(ES:1936/—F) D3RT RRRIEFEDEMIZaL— 3>
O MAEREBD IS DA E X3 RITH
Qs DT7 —F1EED B REH R E AR IRADSE

QEEYMEZREICLDICHARIIEZFICE > TRIRT DIRENERLGLHEETE, H
AIZIFERZEIEDE=R) T DD+

C ROAT—S : SYREM=MHLRE . BATHE HELSNOBREE) ORA.
Bl RBED LB

-

%5 C/ml Simulator




