&

N H |

> 'I
*‘
K A K E

BExXc—109

FZAREMRERE (HEAREWFBE) ARBRBEE
Wk 254F 5 31 HBUE

HEREZES : 12601
MEER - HFEHE (B)
AT HARE - 2010 ~ 2012
2REES 22760632
MRBREESL (FIX)  FKEDPKIRERAER EME~NDEEFEDOH FEIC L DHEHETFE
DEAF
THEEERER (FEQ) : Numerical analysis of ship motion in rough seas and impact force due
to waves using a particle method
MERERSE
LEm  Fnt (SHIBATA KAZUYA)
BREAE - KERIZERMZEF - B0
HEEES : 30462873

WFFERRREOBEEE (Fn30)

AWFFED BHE, FIRTIZI T D RIRIEMASES)FS X OWMAD MK D B 521 2 &8 faf 8 2 LA
BN IO EREE I ET 2 FEAMNLTH 2 & Th b, ZORMEERTH-OIC, Ki{iEx
AW T RIEREMAESTT L 2% Lz, £7-. BERE COIEMIR I KB N E TS Z L
AT DB RS 2 B Lic, S BIZRPTR 72883 0O 2 % S FRIRFE CTHFE 32 FIEZBRR L.
IRWEHE 2 A N CEREE OFE & i rTRRIC LT,

WFFERC R OB (530) -

The purpose of this study is to develop a numerical method which is able to accurately
simulate large amplitude ship motion in rough seas and impact force acting on ship’s hull
using a particle method. To accomplish this purpose, a new ship motion model and an open
boundary condition were developed using a particle method. Moreover, a zooming
technique was developed for a particle method to simulate fluid behavior around ship in
high spatial resolution at low computational cost.

SR
(BHREE : D)
EBERER R &
2010 AFFE 1, 300, 000 390, 000 1, 690, 000
2011 ARFE 1, 000, 000 300, 000 1, 300, 000
2012 AFE 500, 000 150, 000 650, 000
L
HEE
i &l 2, 800, 000 840, 000 3, 640, 000

WFFEs 8 « T4
BHFE OS5 E - fH :

o
o

AL
®0— Kt - EBERE

1. WFZEBRAE 4O 5t

BRI O R E R F L O IR E B & &
TR E CRIE T S 2 i, Mo Z e
ITICE > THETH D, MEREBOFE L
ELTHERA MY v TENRIRS HNHT
BY., KESIZHLTHIEFMEORA N v 7
ERBEINTEY ., 720 O NEHET
XDL917oTn5, L LKREFRDIKIR

iR T4

T W TR AT B5 DI IR 28 B D Bk F 4 7%
MRS 25 2 &3, FERUE O B BRE it
EHOMEPDVIRRELWEEOO &S
EENTWD, EMEKITHIARLEE R L
ZAE O MARIEBNC B L TR RICEIAE ©
ELHERTELE RIS TV D &I
ARV TH T, FLATIVTICL
DR AICIND o EEATEICE L THUEkO



U 7 —#EIT CIRIEES S Bl SN T
W2 R, =Hafe. mEAR e & O LUVs
BNZR CERWEERH 5,
MERARRE TR FEOL1T SDTH D
MPS(Moving Particle Semi-implicit)i£ % H
VN T LRI T 2 i 2 3 2 AR O M KT B 3A
FrZe O M RES) 70 © N R B O E B AT
BHOHRZIT>TE-, MPS {EIZT7 /7
VaFETHY, BRRRE AT DIMRIKDKR
B RKEBG T TE D &0 9 R
R, R iEE A WIUIKE SO IRFIC
BT D MR 5 O FERA 72 #042 d L OV IR iy
BATEONHMRFHEOEBINHFTE 5,
F IR VE & D AUREKST BIA AR
72 EEE S MREB A PLHICEIRE TE S
ZEDMHIRFTE D,

2. WO HB

ABFZED BE, IR 2 KIBEM
RIEE I K U IR D3 MK D B 52 T D B8 Aef
HEWHBICOSOEREEICHET 2 FlEE
BT EEH T T5Z L ThH D,

3. WDk

K150 15T D MPS ¥5 % FV THMAE
BET L EFSE Lz, AR 1 SORIE E A
72U, WA & ik & O EER Z35H T 5 2
LE L, T2, IEERZ BRI OH
KR CHE T A DI OB RE R 5
B Uiz, BARMICIE, TR oo J e
ZEAEF IS A L, OB RSl o
KAEZBUE L. B OMEITIR & LT Ao
JER R 5y 2 KD . DI % I B R o
K2 EE) S D kL Lz,

F 7o, RPETHI 7R REIR O F e AR B TR
B 571 DICHREEETHY O ES
e AIEDE 2 5 & RLEICEAN L, RFTC
TEffR B R & 1m B S B Tk (EERLE)
wB% LT,

4. WFFERHE
KIRTEAAEE T T L 2 B3 L. K&

A AES) 2 G0 U7, E 7B 2 B S L

fRik & AFHE 2 BB RREIC Lz, 2 Ok
FEI IR O NS ATRECTH 0 | v 2 Z 8
THIENTE D, AR LR FEZHW
THERFT BIAF % £F 5 i (RE B O B fif 5 5
ZEHE Lk & i IREB) O E B O T &
X 11277, HEKFTHIARZEE 2 FH & C
WD ZENgD, X21E, fiiRo ETES)
R LR TH D, B LIZFETED
HEMRIZ, A MY v EE ERRER & et
B —E L7, X 3I1%, RO MEES) % ik
LR TH D, B LR FEOHRER
iz, A MY v kL ERER L EMEMIC—
L,

(97

g¢ [degree]

Time=10.00sec

Time=10.20sec

SRR

Time=10.40sec

@{;

Time=10.60sec

Time=10.80sec

BI1 iR & AR RES) O E B OBk
1.5
[
AN
1.0 5 —
X
0.5 K
Mﬁf
0.0
0.0 0.5 1.01 /L1 5 20 2.5
O MPS(¢, =0.06m)  —— New Strip Method

A MPS(¢, =0.02m) X Experiment (¢, =0.06m)

180.0

90.0

0.0

-90.0

-180.0

O MPS
A MPS

(a) RIE

e
T
)

o

00 0.5 1.0 15 20 25

A/L
(¢, =006m)  ——New Strip Method
(¢, =0.02m) X Experiment (£, =0.06m)

(b) Z4H
B2 fnfko BTSSR



<0 [degree]

1.5

1.0

\0)/k¢a

C
05

/e/%/é X
00
00 05 10 15 20 25
A/L

—— New Strip Method
X Experiment (¢, =0.06m)

(a) IR1E

WER .
0.0 [\

|
| a
-180.0 &
00 05 10. 15 20 25
A/L

O MPS (¢, =0.06m)
A MPS (¢, =0.02m)

O MPS (£, =0.06m)
A MPS (£, =0.02m)

-90.0

New Strip Method
X Experiment (£, = 0.06m)

(b) pZAH

X3 e ROREESD)

SRS 2 B A I o S kS TR
B2 DD OFT R RS Lz, Bi%
LR KM 2 RGET 72012, #ITHE OB
FBOHEZ 2HEOWEFAHTIT-o72 (X 4),
PR L2 OF 5 4 & o 72 BB
Rz, BEEBEORERASMHEEHWEGAE L, U
KFVETH D @R ERIC X > TREE A
WMEIT 2838 Ll LT, FOREE, [EEhE
OBERGFHE AW GE TIEEENE T
EIER DWREEIZ 2 o 7= DIzt L, AFEDEH
LS B X E RS R RE IR & T B TR & RIER IS
AT A BE L, K2 cE 52 0
NENT, FlEkEaEE I X D FEIC A
TRHFAMERZ /NS TN TEERE
CHERRI A CE A Z L MR LTz, K
FIEIT X 0 R FIEIC L DRSO B ARk
& AT E ARG BT T H o S R R C 9 i W] R
(7R o7z, T X0 FHREHI & A AT AR I
BIATeZ ENTE, R HIEIC L DA F
DOMARTES) O FHFEL O EFLICE ST 72,

(b) Tw=0.83 s
B OFEEE R

(a) Tw=1.00 s
X 4

WIZ, BA%E U7kl -1k 0 KARTE M (A ES) €
TV H BB TR Em A L, KRR
RN EZ N 2 B NEE 2 SR, KR Lt
95 2 L CRHETIEORIEEZIT- 72 (X
5) FIMEDOHEKEOLE (N Ay, b
—Lf) EHEKEEREZ AL SR A
ATV, MEDFE KIRF D LB & HE/K B S BN
JEICH 2 5B AT, eamfiEo BB
6 HHERTHETEL & Lz, FHEZHIE
T 57D, RaENEY & EEEEL, K
HIZEKT 2 ETOABE%E FEDL, HIEFD
X DT 7 FIETHE L, e WPS
EOMMIE S UThH 272, RedEl @ < hnk
FETX, FEBR &R U AREEs, AP o, An
FAERD 3 AT CROFEBR & bk L, FEEr & 1Z
FE T oA (K6),

N
b

.-
s

(a) Skid angle=30deg.
B H e T R it o Bl it

b) Skid angle=40deg.
X 5



— MPS
— Experiment

Acceleration [G]
(4]

0.8 0.9 1 1.1
Time [sec]

B 6 BenfEl 8 <IN O Ry RS

5. ERRERLE
(RFFEAREE . WFZE 003 M OSHLEERFZE 3 12
=)

CHEsEamsc) (R 81

1. EHHh. SEEAth, BURG—,” Taylor
JEBH &2 W @Ik B MPS {E D BT
Transactions of JSCES, Paper No. 20130003
(2013)
https://www. jstage. jst. go. jp/article/js
ces/2013/0/2013_20130003/_article/—char
/ja/

2. Yang Shao, /A, LM fnt, BUE
% — . Hamiltonian MPS K. +iE T X %
Reissner-Mindlin < = /\ O i #1 & 5 /L,
Transactions of JSCES, Paper No. 20120013
(2012)
https://www. jstage. jst. go. jp/article/js
ces/2012/0/2012_20120013/_article/—char
/ja/

3 . Xiaosong Sun, Mikio Sakai, Kazuya
Shibata, Yoshikatsu Tochigi, Hiroaki
Fujiwara, Numerical modeling on the
discharged fluid flow from a glass melter
by a Lagrangian approach, Nuclear
Engineering and Design, Vol. 248, pp. 14—
21 (2012)

doi:10.1016/]j. nucengdes. 2012. 04. 004

4 . Kazuya Shibata, Seiichi Koshizuka
Mikio Sakai and Katsuji Tanizawa
Lagrangian simulations of ship-wave
interactions in rough seas, Ocean
Engineering, Vol.42, pp.13-25 (2012)
doi:10.1016/j. oceaneng. 2012. 01. 016

5 . Kazuya Shibata, Seiichi Koshizuka
Mikio Sakai, Katsuji Tanizawa
Transparent  boundary condition  for
simulating nonlinear water waves by a
particle method, Ocean Engineering, 2011,
Vol. 38, pp. 1839-1848
doi:10.1016/j. oceaneng. 2011. 09. 012

6. M. Sakai, Y. Yamada, Y. Shigeto, K.
Shibata, V.M. Kawasaki, S. Koshizuka,
Large—-scale Discrete Element Modeling in
a Fluidized Bed, Int. J. Numer. Meth.
Fluids, 64, pp.1319-1335 (2010)
doi:10.1002/f1d. 2364

7. SRH Fath, B B, EH EBER
REE iR, A& B, R HEIC X KR
BOT- O OFWEFEEOBFE, H A
WEPE T 525 SC8#, Vol. 11, pp. 125-136,
2010
https://www. jstage. jst. go. jp/article/jj
asnaoe/11/0/11_0_125/_article

8. — /W FEHE. A B MR EAL
SEH Foth, mAR f/E, NT X MREETOR
IRPIEGTEIN OHEE, B AMOME T2
SCHE, Vol. 11, pp. 109-116, 2010
https://www. jstage. jst. go. jp/article/jj
asnaoe/11/0/11_0_109/_article

(Fa%&R) Gt 181P)

1 . Kazuya Shibata, Seiichi Koshizuka

Tasuku  Tamai and Koji Murozono,
Overlapping particle technique and
application to green water on deck

International Conference on Violent Flows
(VF2012), Nantes, France, September 25-27
2012, pp.106-111

2 . Kazuya Shibata, Koji Murozono,
Masahiro Kondo, Mikio Sakai and Seiichi
Koshizuka, Numerical modeling of
gas—phase and negative pressure in a
Lagrangian approach, The 10th World
Congress on Computational Mechanics (WCCM
2012), 18548, S&o Paulo, Brazil, 8 -13 July
2012

3 . Kazuya Shibata, Seiichi Koshizuka

Mikio Sakai, Katsuji Tanizawa and Susumu
Ota, Numerical Analysis of Acceleration of
a Free—fall Lifeboat Using the MPS Method,

Proceedings of the Twenty-first (2011)
International Offshore and Polar
Engineering Conference, Maui, Hawaii, USA,
June 19-24, 2011, pp.718-725

4 . Kazuya SHIBATA, Seiichi KOSHIZUKA,
Mikio Sakai, Katsuji TANIZAWA and Masaru

TSUJIMOTO, “  Transparent Boundary
Condition for Water Waves in a Particle
Method”, WCCM/APCOM2010, Sydney,

Australia, 19-23 July, 2010



5. LeHFnth, EENEE, TR, B
Jo. BUEF, MPS EICBIT AAEE L AIED
EBIER X O curl B ORISIZE T 5L,
R T RESR U, Vol 17, C-2-3, &
#, 201245 A 29-31 H

6. YW Foth, =R EF. BE R, E
HoEmIe, EH A, THE EB, Al fER,
BEARHFEDFL L OVEKFT AL &
H~OmA, B AR T2, H
14 B, FHCES 20125-G2-9, pp. 215-218
(2012) PRk 2 44 HARIEE T &
ZRRlE S, M, Rk 24 425 H 17,18 H)

7. WIER, BUERR -, SHEft, B
EREIT,MPS BICB T AF vy ET—v g v
ET VO, B A S % 25 [\ HE
JIEER S CMD2012, 2012 4F 10 H 06 H~10
H 09 H, A

8. vawvay, JHEAE, LM, B
% — ,Hamiltonian MPS Hi + ¥ 12 Xk 5
Reissner-Mindlin ¥ = VO£ T /L, H
AW F 26 B HEHDFHHRS
CMD2012, 2012 4F 10 H 06 H~10 H 09 A, f#
IE

9. I V¥, B HE, EH fit, =R
HESE D 8 B—, MPS {EIC X 2Bk HE=
2 — METIVORFE, 8 26 [BIEIE AT
FUURT T A, 20124212 A 18 H~
12 H 20 B, 3K

10. AKRRE, RESS, EHSL, 420
Foth, #ER B, TRIFIEIC KA RAIBR
DORGIERENT, 7 b TR 85 76 £ WFFEH
RBEHEGE, 454, H I, Mar. 22-24
(2011)

1 1. fRBERS, sk, SEHAI, Hik:E
Ve, BRIFER, 74 T AEBUE O BT IC
BET 2 BLHEF T, 7 b T B 76 £ i
eI RFIHBE S, 481, HEL, Mar. 22-24
(2011)

1 2. Yemfnth, BEERL—. WEHE@®IR, S
i, KHEE, THBEREFRmBE @<
R D MPS T X D BmARAT ]

TRk 23 45 A ARRAnERE T2 R iR .

B, SERR 23455 A 19 H OK) . 20 H (&)
U HE 2011S-G5-26

1 3. JEHERTS, FREER, KAVE, S2mfnth,
WAL, R A

T AGREIF O BAEARATIC BT 5 FEREIFAE,
HARRAF1%4 12011 SRR DFES)

2011 4£3 H 28 A~30 B (fBHKRFLHEF v
N

1 4. JEHERR, FREER, SEIEMRI, LEmfn
h, AR, BRI, TR BRI L D%
FAT 2 A DT AT FiEDOB%E, ”

AR 5S A - U Y17 Vs,
144-145, HH, Jan 19 (2011)

1 5. KAE, RESD, WSRO, L2l
t, BESRR—, TE RO FEEE E A LT
WEIEMNT FIEOBFE, ” MR Lrs B
FedEFeahiEm SCEE, 56, ML, Nov 30 -
Dec 1 (2010)

1 6. Zemfnth, SEEVER WEFCSE, BT
e B Bk— (2010) ,VMPS VEIC K B A
V= VIR OB & OB EEIT oW
T7L HASRAMEE Tk e im U, 86
11 B, pp. 237-240. 2010E-G2-8, Ejk 2 2
£ AARMINEETLYS KEEERS
20104E 11 H 12 H 2 U—FR— UipbE (R
LX)

1 7. R, R, EAMHE,
Futh, BURER—, A B 2D B RAR
OB, BASRFFE 2010 FHK
DK%, 595, AL, September 15-17 (2010)

18.258H  Fudh, B SR A mR
BB JEIA. A BB, MPS JEIC X DKM D
BB R L ORE!, Transparent Boundary
Condition of Water Waves by MPS method, H
AR LS Eawm UE 10 5,
FmE e 2010S-G11-5, Rk 2246 H 7 H
(H). 88 (k) ,HT

(ME) G 0fh)

(PEZERA PERE]
Ok Gt 1)

Py
FE
HEFIZ -
TEEH -
i
HFEFH B .
EWNS DR

Ok Gt )

Ay
FEHE
HEFIZ -
fiA



&5
BASHH B
ENADR

(Z D)
R B B

6. WFITALAR

(D) WFgefs

S5 Fnth (SHIBATA KAZUYA)
HRURE: « KR TR 70 R - 5EAR
HFge# &5« 30462873

(2) Wrge sz
« )

e E %
(3) LM



