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‘We created three benchmark problems to validate FLOSS of the Particle Method. The targets were DualSPHysics
and OpenMPS, which are mainly aim to apply in coastal and ocean engineering. The first benchmark, the Central
Gravity problem, validates the hydrostatic pressure. It found that DualSPHysics is not able to solve the hydrostatic
problem due to its density formulation. It also found that MPS-GC method causes nonphysical surface oscillation
due to nonconservation of momentum. The second and third benchmarks are based on the Dambreak problem.
They validate the time series of the surface shape, water depth, and pressure. The benchmark results showed
that MPS-SPP is necessary to reduce the pressure fluctuation. We continue to develop and invoke verification

and validation for Particle Method FLOSS.
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Fig. 1: Illustration of benchmark for hydrostatic vali-

dation

DEFREIZ &> T (MIHE) OREINLITHDTIE

g;zﬁmﬁﬁﬁﬁbé56@%6:&t&%?5hg
2O RRETIE, BARBIZBVT, EANSH

HEmE E coil R XN (19) TLE{L. £oTED

(DF D #KE) 1FX (20) &2 5,

p=pg. (R~ |x|) (20)

TV IXGITEET 2RO EE, B 3BT E DO ¥A]
(GBHIX1) THD
!1m\:®£%@%$f%mémx%v 7 DREE]
ANER TS TEM O ZHMIEZ 20 D
Eﬁ%(a@%ﬁ)ﬁﬁ%%@%%ﬁb\¢®$t?ﬁﬁ
MRS+ RR AT 5 &, PR R= /402 /7
(FRtapr) ORMIPIRICLET 5, Z D,

o BB F AN SE VKT DS S DN K (19) &
—HTHM»

o BRI T-DENNR (20) & 3T % b
EHEAT 5.

3.2 JKIFERIEEMIE 1 \ i
FACIREZ R 2 Z L BHER T E /256, IRITFEND D
LIREETDORYFY—ITH 5,
ZZTlE, MPS EDFEX ) &[RRI, AR
B (hAWNIX LT L — 9%%)@%%@%%%%;%
WY HZ U MHEREE 2 5, Fin X TR RIA MPS T
ZUMRERINT WA 72D, RIFEIZ & 5T, OpenMPS
DELTN UL FR MPS O %28 A S iz @k F
RO E 7 I3 FEEDOMBEZ KD Z LR TE 5,
Hzt\:wﬁﬁﬁﬁﬁﬁﬁméxy%v~7@mg
l%m? MDkSiz, I8L- mészmH(ﬁéiﬁ)
g AL - 75X 2L DK () | RE T A
%%ﬁ?fﬁ%ﬁsﬁ%@éﬂ‘% el {Jwﬁi i%j}t %X’L 3 o
THRETBHIENIIT ;ofﬁﬁﬁmﬁM5&ﬁ®;oaf
é(ﬁ@ﬁﬁ%;@%\%ﬁﬂagwéz®%ﬁ®%%
JERE X ZEHAIL, ZORERS (DF D EE) ASEke —
BT 20 %2MERT 5,

K

Copyright (© 2019 by JSFM



4L

A
|

-,

2L

= |
1
!
.

>

[}
\

Fig.  2: TIllustration of dambreak benchmark by
Koshizuka &Oka (1996)
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Fig. 3: Illustration of dambreak benchmark by Zhoou
et al.(1999). A circle pressure gauge P,, whose diameter
is 9 [em], is located 16 [cm] from the bottom of the tank.
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Fig. 4: Result of the Central Gravity Benchmark with DualSPHysics
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Fig. 5: Difference by density formulation, with self-
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Fig. 6: Result of the Central Gravity Benchmark with OpenMPS (with GC)
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