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“ Tangent force
. Ft_ prev = oFt +ocnvxucnv x oFt

RFRT7EICT—E2ER
. BIH50nEHY

delFt = —value _ks*delxc _t BSWeiF:
Dt =—value _ds*vc _t BYUSSINGEENElilely

Increment of tangential displacement during Dt

Tangential velocity

-> Memory & computation intensive -> HPC !

STATE OF THE ART DEM SIMULATION.

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




KIFHEDEM S L — ANk
> DEMDIFIEIE . SHEIR DRI E A BRI 2E L, EMERED
NN T DO KBS IE BB S 7 D5
|

R A L R R AN E lix

92 [0

- |terative load-balancing method for DEM and
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» OpenFPM (MPI OpenMP hybrid parallel, graph partition)
[Pietro et.al. Comput. Phys. Comm., 2019]
»FDPS (MPI OpenMP hybrid parallel, 3D FR-DD) C++ and Fortran
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LIGGGHTS, ESYS AND DEPTH @) LbEZ1

> BHETFTETILICEITE5E8I—FDEELE
Contact model: Hertz-Mindlin model:
F} = Kj}63; + njjvi;,

F¢ = min(3Y K{;8%; + nijvl, ulF2 )t

T.=rnX Ft

*ESYS did not support Hertz model in the tangential direction

Kinetic energy

> T HMBTZLFEDDEMETERANVFIY—I(LSIL. RIFTHHEDHREER
HERITTEY., BOGREICOVTIIERREIZE R, MERWCEEHRFH .

Setting stai state of th bver
2of particks - 0 TIM
Machine: Intei(R) Xeon(R) Gold 63 3%

— [Ideal
50%

Performace: Ne,e /t [s71)

® DEPTH
% LIGGGHTs

o0 144
i of MPI procs (cores)

DEPTH showed the best performance (10~20% and ~1,000%better than LIGGGHTs and ESyS) for practical use i.e. when
arithmetic cost is dominant.
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Arcuate stress state In accretionary
552 Ma prisms from real-scale numerical
sandbox experiments
[M. Furuichi et.al., Sci Rep, 2018]

 EEIRRBIREE T LR
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BN ZER 2% J. B. Ruh (2014)

-~ . 4L SE B
ggi LN B
3 [Nishiura et.al., Adv. Pow. Tec., 2021]

#BIL S, Dominguez (1998), P. Zweigel (1998) (SPTJ Best Paper Award 2020)
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