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FULZh DO BGEEZ - TITW, B BAF RS R AL T L KT

ARk 26 FEEE IS, WEAREMENTIZ LT EFMM O FIL T k%, Fox D3MREEL T D IEIR-A 1E H AL
FENT FALE~EANUS AR A~E T U, ZOMBRIZAWT, FEFEERRZE LT EFMM O S fET
FIEOT IVIAVXAIGRD DD D ZENLNETRD, ZOREEIELT, EFMM O FIfENT F1k%
T L7z,

OFEC, FEER-FHHZ NV — 7 Lo RFRFFRE LT, FHERR -G L —TIZ kiR s
T Ui AR T R R 5 | 2 B 2 SRR SR A AR AT L D LR A4 T o 7=

AR LIRS, AR FIEOERIFHNE, ERICIVEONT-EBIR LD K - Gk B,
AR TFIEICOWTHRD S 7 #TH 5.

(2) E&E-ERURLOLLE

BUE, BN RO, SR IIZOSBIZRWT, RS EE R E R E LR,
FEFITER SN TRY, BBEIITh TS, ZOBRBEMIT-DIZ, DO EN L RT
Ta—=FEATV, WILOFTLMENT FIEDRES, ZL<OBRPERSNTND. £D—FT,
BURERLETIS, RERIZRARNT FIEIIMESLS L TURY .

RESNTWDELDT T e —F 1%, RN FIELL T, KL FEZHWTWDH DN, FEEIC
BN Ay ay BB L WKL IEE WD ZET, MITG N K ESE BT DI 72 HE O R
PO BEGITIRDIEND, WRMAT BN TEL DT R T =V RGN 5Z80, £O—KT
BHEBZLND. LnL, Fx DREL TCODHFIEIL, TS, M firis Lo 152 H
WCWD. M FIEEZZNENOIIT S WS T, K154 W IR REAT L Ll LT, f#AT
FEIR D REREAITH L TIE, SIS LW IS S5, TR E O CIk, FiEx W=7~



31 FEMTRIEBAR I L —T

T—F LU CRERT RN T —VE AL TNDHEE ZLIVA.

ARFVEORENLIZEY, Bl 2l —a BN, IEFICE BRI E A F i, %
DY EHE R R E RS ENATREIL /D EB X BILD. ZOTEDD, RIFFEIL, #&11E%H
W IR - I AT FIEORENLE ZHBLED DL, EFIZEROSIMTHLLEE 2 5.

(3) HEARE
(a) 3 EFMM

Fox BERLIZ EFMM O FHbO T 7 a—F1, FRLoi@) Ths.

HIOIZ, it e (K 1[]) &, TEROEHRN— OGS ENEZ VT, 8O /s
G392 (K 1)) .

RIZ, DEISNTFISNICHLE R, ENENHOHEIRERD [T ER I TAZ =L ERR T 5.
ZOWE, MREBRDEE RIL, BISIVRFT RN O R 7200 T2, sy BT O MR 3
B (B L[ O TOERBIxGERD. ZORE, HHOFEBRNOE ROAERIRELT, /T E
RITAG =T BT DL, MeDINDRFTEFR I TAZ—X, RERRIGIREI2D 2 ThD.

BARBIZIE, fEl o EIE EO/RIE, IEMEZRRFTE RS TAS—ZAELER R, B2,
1[I0 T e [a] N O Hf A 8 1%, Ak, ¥ 2 HOLEMNCFE T KO RAT BRI T AX — 3Rk,
ENHRETHLHN, DEISNTRPTERNO AT, RTERIIAY—&ERT 58, K2W, A
PNZFRL72d572, B R EI RO —HRRE LA ERIRRITER I TAY —PAERSITLE.
DEVTE S FISNISE N O FiS, JRPTEHE I TAZ — % T DB, MHTHEIRN 2 TO
iR DN E DR GEIRDDIE, EFMM Z Wi 21TOBE, FrIC EE LR DT SN 2 T fi
S, EREIR RPTER T AR —H R T HEN) R E ST 5720 ThD.

7B, ZOTRETHE, HEO RIS BISN - EIR O — 581X, %200 J& AT sk H
THMETLIFIIRDN, ZTETHOLN M (K 1[[ii]) 23, EFMM IZE D FIFEIT 21 TOBRD, £
TR E D, BL, FHRRFRIZ ST DRI~ Ry 7 2D AR REL T, RN EFE Sy
FNIEATSTZBRIZ, B H OFENICE T iz h O HEi RIS 585 0 H#ThD, L5D
S, BEA/LETHS. IR, i o /W ArfEE 1 N TiE, Ak 5
1,2,36,7,811,12,13 # W LHi & LI RTERMAPE~ Ny 7 2GR T 2FITRY, i
4,9,14,16,17,18,19 A ML Ei s & LT T BRI~ R 7 2L T, REERD.



HHERF R R ) e 5 —
2014 4EE AR

Fig. 2 Example of created local elements cluster (L : correct, R : incorrect )

ST, OB BT EREOW(E FiETHHA, AnRoi@y, 145 EFMM Tix, EHEN
— ADFEIR S FN AT TODEO O, JRT sl COEBFEIRLH DL END, BIE TIEIX, ek
D FEM O HIFRNT 1L I3 R 7277 T o —F BN E L7 5.



31 FEMTRIEBAR I L —T

Analysis model

DDM for conventional FEM
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2 3
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Fig. 3 The comparison of the communication cost
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Fig. 4 The experimental model
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Fl J’I
= 71

Fig. 5 Experimental result (Elastic modulus : 9MPa)
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Fig. 6 Analysis model
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3.1.2. Fiik-#EEEMETO SOM ZRAWV-S2ERUFAHFTORMRE
(1) B#&E-FHE

ARFZETIE, WAR-—HEEE AT 21TV, H Lk L~~~ (Self-Organizing Map : SOM)™7
EDNTHReE M % AW THRNT 7 — 2 D53 FEZAT VN, T S DI/ R A TR 52 LT
XOEMERRRTHIEEBEL QD S FEE TR 5% 64575 mnSOM(modular network
SOM)Z W THEEEZIT). ZDLEEY 2—/LE MLP #H0W5. UL, BRI EIXFHRR B ER
FEF 1290, mnSOM CTO T HINIZRA R HHEEbID. 2T, Deep Learning D& X & H A
NI TR OB 4 BHE 3. 24T Google Z 4t &R ZE-CHFEHT THIE H SV TOAEAIT T,
RO E BB W T, BEFOEMEVL@ENIC BV RS SEONLZENTHI TN
[21(3]

AIFGED TR EAIGT ML T D, FRNTORENREREGDZLET, ST 23 5720 DT
DIPORTRIRTEDEE R L. ZOZEIZRY, B oG YRR G I 1T D IR O MR RE [ 2 LA
TELEWFFTED.

SARFENE, O, 2 WTMAEDOIRERIT 21TV, ST SRAIFELIRITIE RO T — 2% 48 /%
— AN T mMNSOM THEL, FMIETRIEEDOMREZTT>72. mnSOM O LT HIFEE A
+3CThotz. £D7-%, Deep Leaning Hiffia H\=5E 23 B L7, £7°, Deep Leaning #7f7
G T 572013 —R2{ERL, BEgRREIT-T:.

Rk 27 EFEIE, BRI CTERHO %2 CNN(Convolutional Neural Network) Ci7z<,
AE(Auto-Encoder)<> RBM(Restricted Boltzmann Machine)% fv 7= Deep Leaning T1TVv>, THItE
FEARGFEL, RO Ry T — 7D Deep Leaning % AU =T fE S THIAA TV, 20Tk
FEERRREL, Ry N — S0 RTA— BT a—=0 73 5.

Yk 28 4FEEVE, SOM & Deep Leaning ZAH 76 07 /0 A& Tl % ATRRIC $- 2 B A BHFE L,
MR RAE ELDL T ThS.

(2) BER-ERtREOLE

HBUE, TR R OGRS B LD, FHREFRAR L R0 21285, WHIEFH A D
1T2IRT, GPU & Wit T iEB B ALND. L Lehn, FHRRIIAT, 177 —2 i
DI A DPOEARB DD EL DD, BEFHEANE 1T B R OMITHE RAAFD OIS AT 244
DVIRTMERDD. £ZT, TODHOFEEDIHHTRIRD 30 UTR A TIREZHIEL, Btk
LEROIEYTRH 2T TE LB ABND. HOFRREMITEATORNTHATHE KA T T 5L
WAL, EHLWSDTHY, 2T I B2 2 Hedafii 2 TRV, EERtt= Tk W
TOHEERLE ST ERDMIEDOEDTHLHEE ZS.

(3) WERA
SOM %, BRITLDRT LT —HEARIRIEZEM (= )N BB THHLOTHY, @koeT —Z D
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JIABN L TEATZ D, Ele, v T lAZETT =X OREHIN O~ A= T HATHIZEN TED.
mnSOM X SOM D~y 7 2=y N EEY 2 — VIZEZBRZT-HLOTHD. TV a— VT
MLP(Multi Layer Perceptron)|ZE &z 7=b DN ET, A SIBEMRERFFT22ENTED. 20
mnSOM # ok, SR ICHRID AR L TREKT D /1548 T 2203 /e THY,
ARETCHWAZ LN TES.

KAFFETD SOMIZH-2 D ATIGRMEEL T, B EESKER, X0/ —R5, i, LA /v
I, AN OEAIREE, FAEIRNE, FAEREE, KRB IRE, Ahm— V8, ST £%
BoO1NEHAEE 5.

FRART AR A ARNTIZ, ADVENTURE_Fluid % F\\CEEfight L=, BEhs AR EE WS 7=
WIZ ALE 5%, MAEOBEZFHE T 572013 Verlet 5% VW=, f#HTE7 V% Fig.1 [T~ 7.
Table 1 \Z/RU7-fif#HT 21 C Rt 48 SV DIRNTE4T o7

I E S
_)
—> I Traction Free
u D
—>
_)
) Slip
(a) Model (b) Mesh
Fig.1 Model of Analysis
Table 1 Input-Output Relationship of mnSOM
Input Output
Items Unit Ways Items Unit
Mass of Cylinder [ka] 05 1.0 Amplitude of Cylinder [m]
Spring Constant [ka/s] 05 1.0 Frequency of Cylinder [Hz]
Dumper Coefficient [kg/s?] 0.0 0.01 Maximum Coefficient of Lift [-]
Flow Velocity [m/s] 05 1.0 Strouhal Number [-]
Reynolds Number [-1 100 500 1000 Average Coefficient of Drag [-]
Natural Frequency [Hz] -

MNSOM D73 T, 481V DFE 7 —F % HE B LN\ RER L X — 17K (2x2x2=8) T4
FIL T8I N—TZAER L FE ST, 20L&~y A XL 1010 &L, MLP D AT 6, i)
(25, FEE% 50 LL7-. FEHEOTFREEL Table 2 (R d. PHEEITRRZETRLKATE
#95.
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|Learned — Analysis||

Prediction Error = - 1)
Analysis
Table 2 Prediction Error of mnSOM
Minimum error Maximum error Average error
Known Data (Hidden 50) 3.7 % 84.4 % 21.0 %
Unknown Data (Hidden 50) 3.3 % 214.1 % 51.3 %
Unknown Data (Hidden 100) 4.5 % 155.6 % 53.1 %

mnSOM D FHIREEEIFBE A D L& T 21%, RADYE TIE 51.3%E, 4 Tldew. HifH]

JE DFET DAL, ARKDOREZEITBGL-b00, EERRZE TS E U)oz, 2
AU O IERIEEN RN =D 72 LB 2 Hid. 22T, IERIEMEICKIR 3572 12 M fE A<
LTc=a—I /N Ry NI —7 D8 LT Deep Learning Z WA A2 B 2 7.

Deep Learning D EWEERIC 4 Z FHECTORMARRT 5. T —213 MNISTHZ
%. MNIST {4 i% 28x28 i F# T, 6 H B DOEET —# 4 Th 5. Deep Learning 1%
Auto-Encoder #FEE A BT 2% NI — 2% WD, 2o NI — IR RUT AT 784, HifH
J&% 516, 256, 128, 64, 32 ==—u> kL, HJ1fE% Logistic BI%kE LT 10 A H e L7z, FHIC
oM % 1000 &L C, Pre-training Z 10000 -, Fine-tuning % 5000 &L, R 4R%E0T
Pre-training, Fine-tuning &4,(2 0.1 LT E AT o7, MGEEICIEL 20 ORFE T — 4% F-Z 7.

EEO—F% Fig.2 |- T, FEAEREZR TR T, fRLVFEITDEATA TN EDR 50
5. FIZNEC AT DNRIEL TOD ATREFEAN BV .

B E C W AdEE

Fig.2 Figures of Handwritten character

(4) TR 26 FEEH KR

mnSOM % W TR B O FIEAT o7, FEFERDOIIEIEN TR 2D, mnSOM 721
T FRIMEREZ ) LS D01 XN L iEbns. 22T, Deep Learning £4i7i235 H L, TRk
A ESEHIEEE 2. BEER Auto-Encoder A4, Pre-training, Fine-tuning O=1—R%
TERRL, SUFRERaRZAT o7z, UL, FEa—RIINT BNk TnHEbNDT-80, ST DR
REFE NG A—H, Xy T — I B OFEET> TS,
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Table 3 Result of Character recognition

Output Factors
0 1 2 3 4 5 6 7 8 9

7 | 0.03316 | 0.00472 | 0.00014 | 0.02211 | 0.17155 | 0.00517 | 0.00278 | 0.71413 | 0.00872 | 0.03751
0.55421 | 0.00318 | 0.01372 | 0.01831 | 0.00737 | 0.00057 | 0.00014 | 0.39777 | 0.00356 | 0.00117

1 | 0.16919 | 0.00044 | 0.00015 | 0.00935 | 0.00794 | 0.00013 | 0.00003 | 0.80467 | 0.00169 | 0.0064
0 | 0.26226 | 0.00079 | 0.00031 | 0.02818 | 0.00358 | 0.0287 | 0.00094 | 0.66061 | 0.00708 | 0.00755
4 | 0.50348 | 0.00303 | 0.00112 | 0.00306 | 0.0307 | 0.00121 | 0.0287 | 0.02189 | 0.01218 | 0.39463
1| 0.26795 | 0.0004 | 0.00013 | 0.00712 | 0.01918 | 0.00016 | 0.00006 | 0.68628 | 0.00276 | 0.01596
4 | 0.07135 | 0.01364 | 0.00001 | 0.02078 | 0.00149 | 0.00912 | 0.00249 | 0.8643 | 0.01007 | 0.00675
9 | 0.15664 | 0.00108 | 0.00011 | 0.00115 | 0.02759 | 0.00058 | 0.00297 | 0.67904 | 0.12504 | 0.00581
5 ] 0.38801 | 0.01473 | 0.00252 | 0.05407 | 0.06469 | 0.02302 | 0.00106 | 0.08305 | 0.07776 | 0.2911
9 | 0.0035 0.0065 | 0.00001 | 0.00011 | 0.00011 | 0.0002 | 0.00001 | 0.98951 | 0.00002 | 0.00003
nput 0 | 0.35197 | 0.0329 | 0.00266 | 0.00917 | 0.07723 | 0.00685 | 0.02366 | 0.48356 | 0.00791 | 0.00409
6 | 047125 | 0.11341 | 0.00046 | 0.00366 | 0.01642 | 0.0131 | 0.00268 | 0.36551 | 0.00111 | 0.0124
9 | 0.1659 | 0.00747 | 0.00009 | 0.00447 | 0.42315 | 0.00037 | 0.04139 | 0.27618 | 0.07767 | 0.0033
0 | 0.24693 | 0.01942 | 0.00109 | 0.05123 | 0.01304 | 0.0842 0.0117 | 0.53873 | 0.00513 | 0.02853
1 | 0.09771 | 0.00022 | 0.03546 | 0.44935 | 0.00001 | 0.00002 | 0.00226 | 0.37547 | 0.03933 | 0.00017
5 ] 0.07339 | 0.00972 | 0.00339 | 0.01589 | 0.02465 | 0.03775 | 0.00083 | 0.81614 | 0.01778 | 0.00044
9 | 0.0407 | 0.00076 | 0.00021 | 0.02306 | 0.63693 | 0.00024 | 0.02454 | 0.01933 | 0.16652 | 0.08769
7 | 0.00952 | 0.0008 | 0.00053 | 0.02207 | 0.71052 | 0.00116 | 0.00288 | 0.23319 | 0.01519 | 0.00413
3 | 0.02835 | 0.02553 | 0.00003 | 0.00403 | 0.0003 0.0142 | 0.00865 | 0.9082 | 0.00118 | 0.00954
4 | 0.04753 | 0.00041 | 0.00003 | 0.0001 | 0.00009 | 0.00023 | 0.00054 | 0.95018 | 0.00084 | 0.00005

SE

[1] T.Kohonen, ”Self-Organizing Maps”, pringer-Verlag, 1995.

[2] Quoc V. Le, Marc’Aurelio Ranzato, Rajat Monga, Matthieu Devin, Kai Chen, Greg S. Corrado,
Jeff Dean and Andrew Y. Ng, “Building High-level Features Using Large Scale Unsupervised
Learning”, Proceedings of the 29th International Conference on Machine Learning, 2012.

[3] A.Krizhevsky, I.Sutskever, G.E.,Hinton, “ImageNet Classifi- cation with Deep Convolutional
Neural Networks”

[4] Yann LeCun, “The MNIST database of handwritten digits”, http://yann.lecun.com/exdb/mnist/
(2015/1/12 FAF)
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3.1.3. EHXROXREEREBZELI-RTSV a0 aLb—ay

AT T 2 BT DG VOISR, 1882 £ Worthington[1]/3 T o772 A7 o FIC L BA T Ty
T aDBIRO FEBRBILETHLD, ZOHF THITIE T T DERIEDVKAENICHE AT HERCR LT DHA
7Ty aDIGR DRI I O S PIHENMEIKAF T DL 2R LTz, MIROMEOENOHIEL
T Fig.l IZRTININARa T A ET ZUNVEIIRIC LT, BESNDAT Ty aDBRICZEDNE
DT EMEBRIZIVIALNT /2> TOB[2].

L, ZNNETOHEIET 2L — a2 2B W TR, 1FEAEDBWIRERIROEE R ITIBV L&
HECRRESNTE. LnL, ME @%ﬁf&h@@u\ (X THEPADTAVG AT DR,
FIROBED I TR KN E LT HEXNTAEMIINDAT Ty = (FIK) ITABIDHT
LMD TNDZEND, MHADREHIRODENZEAES 2L — 2 a iICHEATORLENRDD.
SFY, FCEE LM THREMER OB IS TEBHORNIGT B BRI D7-80, ZOH]
DINCREIZIBIDR S LI RN O AERAZ Y 2L —a TREAET BT, Bike
MERDEEFR R EMEIRONRA TR T DET NEABEANTLINLERDDL.

AT Ty aD X7 H AR 2 EDIRNIG ORI N8G5 RIEE LT, KL FED—D2ThD
MPS % (Moving Particle Semi-implicit :[3], Fig.2) 2SR ANCFI S TWDD, BEfED ik
DEETIIMEICILDZEITRITE TRV, ABFFETIE, REMEROEZENLERI 2L —
A lBITOMIREE R OB OWTE KL, BERIOEDROFFERRE DRHELZEL T
SR LR Ra b —vav BB L, EREDORIC L > G- BB LE0F MR R T
DToHD.

FEEREREMERAR DN &2 5HE 3 5128 7= - T, Navier-Stokes O Ad R IT kA D
nThHs.

Du 1

Dt —F—;VP+VV u (1)
ZIT, WG DORENST VT, o XTRIAREE, PIXES, vIZERWEGRE, L CTRI3S T
HTH5.

ARAFFETIE, MROREMRAFLIR T 5ET VELT, Fig.l OFEBROEWEFHET 5720
A FASCNE HERIZ ADINDR L DDV DSy ThH AR LD E, 7’7J/l/ﬁﬂa®?b
SEEES 1% Navier-Stokes =\ FH 5.

— D HDONARTT VO ZE AL, FEPEE ORI HE AR ¢ IZEBRIVELNT-
WHOEERETHIEELIZ (K 2). 2FY, AR IVOREEER T D/ I—T A7V 11
LB LOREIAFH R DWW T DI o ZHNT T2 A BEEL oy THETHZET, BERIS 1% o
DIEFINSKUNAR T VBERE A DRV 2R BT, Fio—F, T7VVRIIEOS S E <72
FIIZy —ar a7 VA B AL (K 3).

Vi = WZ[(u =) (1T, =T ], kur) = ac(r) )

i#]
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doy (1) o (=t 3% 3)

4re, h

F= CE,ij

ZITalIBVORELZFTIRVERT, CE bl NORELZ T I THYZNE A E O IA
WX T T A TERED B L > THIESND.

IHIT, AWIETIX, 790 AMRAT Ty 25wtk (finger / spike) DFff7es ol —ral %
1T\, (BHENLORFEIC LD @RS 7 3D O KRB HBEAI T T, ZOBHEL T,
777 DY A DD spikeffinger (X5 AR RECT DRI Z D E Eo TR TE LS
NHEZEZOENLNET, 2O 32— arOOIlT I/ NSWR R TRFREZITOLELR S
%. Fio, TOVSTIKS TR EOREE H ORI, RENEZHEETT VTEATHLEL
0.

Fig 5132 DOEEIEIIET NV (RT ¥ /VET V[A]) 8N UTRL1E (BB REE) 125D KIF A
WHNFHFNC L DIV 0T DRt RAERTHS. KRFIZAWITTIE A spike JRDIEHIAAT
T 2l ABNA I/ TUINDH DD, 770 OISR > TLESTWNADTIOD
RITE B OB P LETHD.

L EOBFGERE FAZ DU TIESCHR5,6, TN RE M A FL L T . STER[BlIE R k02 B E R D
WBIZHOWNWTTHY, CER[B]IXERMIRE IIZHONWT, THR[7TIIZ DD FEBRES 2L —T gy
IZOWTHEEAMH LD DO ThD. ELFHREFIEICONTUL, FERFE ) FLH R
B9 B EE A TREL Q0D GBI L)) .

(A) Hydrogel (Agar) (B) Acrylic resin

Fig.1 Difference of water splash by a sphere made of
hydro-gel and a sphere made of acrylic resin.  The picture at
left is the splash of an agar sphere (Radius=10mm, S = 100),
the picture at right is a splash of acrylic resin (Radius=10mm).
The velocity impacting water surface in both photos was the
same, but each splash’s form was different.
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[y

AT FIEDA R N —T

Fig.2 Schema of MPS method and weight function
k. The r is distance between particles. The range
where the effect of weight function acts is re.

primarv_splash

Fig.3 Simulation result with slip effect of crown-type
splash by hydro-gel sphere.

0.02 sec

Fig.4 Simulation result with attractive force effect of
column-type splash by acrylic resin sphere.

Fig.5 Simulation result of milk crown calculated by FX10.
The number of particles is about 200 million.
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[1] Worthington AM (1882) On Impact with a Liquid Surface. Proceedings of the Royal Society of
London 34:217-230.

[2] MILECE, 4k SRk, EH £R, EAE, iReEmoORmMEREZELIZThOT =L
—ay, BARWAIIFEFE 720340, Vol.32 (2013) pp.319-326

[3] B —, kKifik  (2005), pp.10-29, H ARGFHE T7a.

[4] TREHER, BUEGR—, TEARIEAN, MPS JEIZB TR AR T vV E R W-FRimiES,
Transactions of JSCES (2007)

[5] Yokoyama M, Kubota Y, Kikuchi K, Yagawa G and Mochizuki O, Some remarks on surface

ny

conditions of solid body plunging into water with particle method, Advanced Modeling and
Simulation in Engineering Sciences Vol.1:1 (2014) pp.1-14

[6] Yokoyama, M., Murotani, K., Yagawa, G., and Mochizuki, O,. Some Considerations on Surface
Condition of Solid in Computational Fluid-Structure Interaction. In Numerical Simulations of
Coupled Problems in Engineering (2014) pp. 171-186, Springer International Publishing.

[7] Yokoyama M., Mochizuki O., Yagawa G., Surface Condition of Solid in Splash Formation.
IACM expressions No.34 (2014) pp.2-5.

[8] Masao Yokoyama, Kohei Murotani, Genki Yagawa and Osamu Mochizuki, Fluid-Structure
Interaction Analysis with Slippery Mucus Skin, 11th World Congress on Computational Mechanics,
Barcelona, Spain, 2014.

[9] M. Yokoyama, K. Murotani, K. Kikuchi, G. Yagawa, O. Mochizuki, How deal with slippery surface
between fluid and structure in particle method?, 16th International Symposium on Flow Visualization,
Okinawa, Japan, 2014.
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3.1.4. EBEEREEALIARIEIL FEM 2RV =7 LAY VAR GO EEREF
DERETAR
(1) B#E-&tE

FEEHAEE X2 Dm0 7)—MEEW DO BCIR K DO OEDIZT VTV I FOG (LLF, ASR) 23
o%. ASR (X, A 7V — D& DD SUSHE B GE) &7 v AV FLIE IR & DAL RO &
D, FNVEAL, ZOTNVRERKTHIET, BWIRENECLBG A W). F L OWKIERIZE I
RIEICED, 27V —NMIHEROVENE A LD — A0, SREET AL 7r— 20380, ASR
FAbI, a2V —RDOMHANE, THRPEDIR TIZ RN DZ L0, AHFFETIE, ASR Ol iRE2HE)
NG ZLSTF RS D720 OEUE AT FIE LGS 2L 2 BEEE 175,

ASR DIZIRZFENZ, BMHESCTRIKFET DIENE 2 bNDHI2D, ZIHDOI IR fif
Hrd272912, RFFETIL, 227V =M OB B EE e/ B ERR A G ANLIoR 7 VA IR
TREE A,

LAEEOFE T, VHEEMOTE BRETT UL LR 78T —2 (LLF, ar 27—t
FN)DVERL, 2)ar 7Y —heT NV AS1T —2EL, BE1FET VO EEZE A LR 2L
HIREFE (LLT, DM-VFEM: Voxel FEM incorporated with the Damage Mechanics) & Fu 7= %t
EARHT D IR 72 RFEAT.

(2) BER-ERtREOLE

SR 70— MBI S BB AR T 2 2 < OMEM I s Ty, 27—k
HEIEY DA BER T D2 R RHERFE BAATH 720121, a7 —MEEM O A LB R 2 TELL
HEIfRL, K5 R<SHH T EMNT THEOB RN ML ETH L. AIFZEOXGIE, a2 7)—hDs
{EBIG:D—>THHT VAV VA (ASR) DIZIETHITHS. HAHIZH ASR DHLBI5 %
S GUTEAEREAT BO72 T THEDOBFZEN T O COD A, RIZRIE R RIS L TR0,
L72h3o T, BB TG EL TS ASR DOHLFRITFEIT KT 2 BUE AT B972 B 221 X
WICEZOHDLZETHD.

() HRRE
(3)-1 avIYY—rETL

ZITE, a2V — O EMAE B Lo 7 — T LV OVER T IEORE S A T

a7 —bET ORI, ETIECOIE, HEMOTRZEGLL THRVIAL, BEOHE
MOIGIREZELUIAR)T T =252, OF, fERLICHEM ORI T =20 bRy
YNVERTHEILIHEMAR 7 CVET NV EARRL, Zhaea 7Y —hE7 VNICEEL, 28R
DAL ITV—=NET NVEAERT HZENTED. -1 IZZ2OBEEMEZRT.
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e} - = —>( AT J—l’l

L _ {} WA
EROHEH HEHR)ILT—2  HEHRIELETIL
MREAHTD %l
PR —— eG4 | B L 7
(xozrs7~]| & AR O 2% B
{} WAEOA 2
(A many )-IQI
{} [OROS PRI e
AN @
| A T Lo
MR X ]2

-1 22— L ORI B2 AT B —F

(3)-2 ERBEITFE

AFEHTIE, K72V FEMAZN—REL, FEE FHEHREEHERTE OO v e RIRE OO #2208
FRLTATY. OOEIRUE, BEIOEC TR B VER ORI AR RS ELHEGET VA EATLHT
ETRBIL, RIRFEONLBE T A—2% W THEBREIC BT 2P EES BRI (LS,
PR R L B AR G O R F1E THS.

-2 | ZHEHT 7 —F v — N B ARERAT T, SN CIRE W IR A S IR E (0
NAVAZ L) DZERI A TN T 5. ZUT, AF L IREDZER AN OHE M ORI 200 0E
T5. ZOB, BRI > TORER S E SN DRI, MmO IR IS ERAL, UMLK
FIEZ MRS, T aMIRT 2 LT, &% RIS AR R e i R AR AT 2 S H 5%

(3)-3 HIERRHHI

[%]-3 | ZFEHTIT TV V= 40%40%x40mm DEF L4753, 1R 710 1mm® ThY, HEH 8% 10%
LU, RK-LICHFEREE R T, 7B EIDSUTEEOT A2 MBI 5 2, ASR OIFiE%L
KHUT-. BERSMHIL yz m DA OmEICKT L Tigh S mOEM AR, W yz mob7 vV %E
PEBIR B SETVD.

*—1 HTRAREK

ELZIL HEH
PLBRIRE 1.0x10%m%/s |1.0x 10"%cm?/s
SRR 20GPa 60GPa
5|5R5&E 4.0MPa BEIRL7E LN

[X]-3 fEHTET /L (40x40x40mm)
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WAIRATRE R 9. X4, 513z hdlimo 1 B, 25 A, 30 H, 75 HOT VAR %E
T B L OO OE BT OFE R ThD. I TV HIDRZEEEHICNE O O OEIN O
BbHiER 5.

(a)lday (b)25day (c)30day
-4 7 A1 VIZ B AT

o o o
3 8
o o
3 3

&
W
.
&

3
3

8

CiN\g
A

CiN\g
B

3

(a)lday (b)25day (c)30day (d)75day

-5 O-OEIRNT GREFREER)

[X]-6 (21X £ O OEORILE R T, SOSLIZ B ORZIEICHE, HEHERO X J7 HI RS
AT, 30 HTY 8IS0 EINB AL, T2 OENAERL, & FIROOOEN
RTED. oL, SEIOFN T CIET A A OEEEEZ THH T, HEIRICHIEL, ASR DI,
BRI TRV ALFROSET VO EEICOWTL, 5% ORETHS.

(b)25day (c)30day (d)75day

-6 £ O OEIWFRGLEFER)

(4) Fhk 26 FEEH KRR
(NT/RLT=iY, ASR ISR T RIO 72D OB FIEOTE MR /RENT. A HRIT, KHIR
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PR TARS B2, WIS (MPI+OpenMP /A7 s )2 JIV e B L OMIRAT /55 2
— 5% RD B, FEDDETITITETHS.
75, AHFIRIIUMN RS T BB TR ARSI L O JE AR %,
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3.1.5. Mudcrack D3 RTH#ESSaL—Lay
(1) B#E-&tE

AR D NEBIZIZ R Mk & 7 B AEDFLEL,, TNE T M EHI RSB E D SO A E b DO THS.
B2, RE NIRRT UL AR, SRR LT (LI#, Mudcrack LI
5, AT IRFEOREBm T T2, HETHTH R2ZE23TES. Muderack ORI,
fed CHEME R B A R 2 enh, BEIEAD )R AT = X BB T 2 R 7 A e 13 2 <
72, FAOCBRSILTODEILE W ER R B 5.

ZZCARIZETIE, Muderack Z8UES 2L — a A THILT A2 248 mL, 3 IRTAREHRIEIC
BT BUBfENT FIEZ BAFE L, Muderack O8ZIERMFNTA FML 7=, £z, IRETHET V&K
AET D720, BAERATIC IV GO N B S~ DT T I Nk TTE, ERREL T2 L1280,
RFEOZ LML, 2k, BHEE TS, REMESSEEMELF R TDI070k < 72
WEG T 2584 G, HE) U9 <O HUE OF 7 ALEAT, Mg FREhRHT H 216 22
L7223, ARWFSEIE, HBRO NS IEIC B30 JE /e > TNd.

(2) BER-ERtREOLE

Mudcrack (%, HE THEDO B CAEU DB R ABI L L THLILTEY, Rl IERR
BB D UL THS. Muderack (2B 2 LARZRRIBEEL T, B2, —MRFEFDOME REFERED),
BB S DI T SN D 1T 5 —12 Muderack 2334352 LIS E0IHERRE D
P D225 T HIENTE, NRAETEDR A DOBLEDL Thid THEERFMEESN TV,
F7o, Ktk TSR — O A 7V AR K98, Muderack (ZEDFEAELTZT vy 7 Al EE
NDHZENFOLNTEY, AREALOARER 2 IF A=A LD OEDELTEZ LN TN, Lizhio
T, Mudcrack DFAERAT = A LB — L OFHlFIELEE T 52 LIF LRI HERRE TH
HEERD. LMD, ZOI)FH AN = AL EOFHMITRIZMEIHSNTEL T, MEOREEER S
B Z BT RS L EHEN TND. — T, ) FRTAR ) FE DR 2 7257 BRIZ B8V, 30T
BEAERRHT0 RIAEIEHT A FESILTOBIZH A5, Mudcerack 0 #4362 BL G O R B i Tk
(ZBIT DI FRIE, BT T IO RITAET 208, RMIZREERIE T /T DWW TREBRAIC /LT
HRMT5T, RIZFEBESHL TRV, LIRS T, AR EBEAESICRB T 5 E BRI TRE .
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(3) WMEANA
1.0
ARBFIETIE, FEVEEBENERD K3 DI — B=10.0
fo TRETHOTHERMBIROTHLL, £ 08 —p=30
KRUICTERELT. % 06 p=10
3 B=0.1
= 0.4
e=g"+¢° Q) £ p=-1.0
S 02 — p=-30
ZIT, €20 THTUVIL, & HEOT R 00 — f=-10.0
TV, & HRIAE O T AT L THD. 10 08 06 -04 -02 00

7ok, ARFIECIE, & AT TR EL Drying shrinkage strain; i
* € CURELTZ.

5 1.1.5-1 WEHRIRAE O 20 53

:_(MJ S S
exp(—p)-1 Z,

::/G, Z%ﬁ*#i‘%ﬁﬁ‘%@&ﬁ%ﬁ; Zmy?ﬁﬂ'@}?é%%‘\%j‘é Zg%?/b‘ﬁti, _115_1 &:%'ﬂ‘iﬁ&:’ ﬁ
AR B RERIRASILL, B INS, L R RO T B IR BHEL TV 5, 7
LIV LE—FERIC, (), (2) TESNAEMMIO T HAS N HEL TEET DL, KDL
\Z725.

LBTDBudV - LBT De*dV 3)

ZIT VRO, B: OB - BN~ IR, DS -OF R~ v A, u: i BN LT
B5. KT, ZHOREIEGFEREL TR, BRMERFTZ ML 7. 7ok, BALERAENT
T, £EEICB O TRKEIS OB REEFFHEMRITICCRD, 1 27728, e REIRSD35
DN BREBHBEREL TR ZED T

[¥-1.15-2 K ONX-1.15-3 (2, =3.0 K f=-3.0 DBEEDBIER DT ZZNTIRT. IHEICK
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Table 1 Critical flutter speed (urethane-rubber). Table 2 Critical flutter speed (neoprene rubber).

Sheet length [mm]|Start speed [m/s]|End speed [m/s]| [Sheet length [mm]|Start speed [m/s]{End speed [m/s]
100 21.40 19.95 100 15.77 8.32
150 15.60 11.22 150 8.83 5.39
200 10.48 7.75 200 7.14 3.67
300 7.04 4.04 300 6.27 4.79
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Fig.2 Critical flutter speed of urethane rubber.
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Fig.3 Critical flutter speed of neoprene rubber.
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Table 3, Fig.4, 5 1334 7L T ACETHY— M DIES t L7 T X [RFEGE O BEfR AR LT
W5, T —MFOESE 0.3mm 235 1.0mm (LS.

Table 2 ZH.5&, ¥ —MIDJESHIE LT Ty ZRFBEEDIN T DM SH DI LD 305.
F7o, =M ORI L 100, 150, 200mm TiE7 7w Z R EGE LR D H 5. 3
72bh, MO REINEWEIT T X AELLT W ENMA 2 5. Fig. 4, 5 13 —MIDES
(ZxF 357 Ty X RFURRO 2 E, > — MO RSIZOWTEHL TV 5. &S 100mm O34 1%
BB LT T X R EGE OB E THHD, TNUSNDO RS TIHESAH L —ED
JEGEIZAT SN TWDEIIZ LA 5. Fig. 5 1% 100mm LIS t = 0.8mm Dff 3 FEAEDIZ VS,
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Fig. 4 L[RERIC—EDJEGEIZIT SN TNDIINTE ZHND. > —MFD L =300mm, t = 0.3mm
T RN TAEELO A ZT 0T DTe, TIvEDFELRLT LS. 20720, L =150, 200mm,
t=0.3mm OFERLLERDLET TV HRFEHME FL TIN5,

Table 3 & WL THnddols, v —MIDEINELS, REIDREWIEE T Ty H D BREELT <70,
Fo, 7TV HBMBEGE LS TR D 2L /NS D, DFD, TIVEBRELSLTNEF 2D, T
b, L EORRENST T ARG EMZDITIE, — M DOESEHL T, REZHETHERN
LEZLND.

Table 3 Comparison of flutter velocities with different thickness for increasing and decreasing flow

speeds.

100mm 150mm 200mm 300mm

thickness | Start | End | Start | End | Start| End | Start| End
0.3mm 5.53| 3.67| 297| 2.59| 2.22| 1.28 4.25[ 3.34
0.5mm 10.62| 5.49| 7.55| 4.65| 6.23| 2.80[ 5.70| 4.28
0.8mm 12.47| 6.94| 7.89| 3.98| 7.51| 3.74] 6.17| 4.11
1.0mm 15.77] 8.32| 8.83] 5.39] 7.14]| 3.67] 6.27] 4.79

Table 4 Comparison of flutter velocities with different thickness for increasing and decreasing flow

speeds.

100mm 150mm 200mm 300mm

thickness | Start | End | Start | End | Start | End | Start| End
0.3mm 5.53| 3.67| 297 2.59| 2.22| 1.28] 4.25[ 3.34
0.5mm 10.62| 5.49| 7.55| 4.65| 6.23| 2.80[ 5.70| 4.28
0.8mm 12.47| 6.94| 7.89( 3.98| 7.51| 3.74] 6.17| 4.11
1.0mm 15.77] 8.32] 8.83] 5.39] 7.14]| 3.67] 6.27] 4.79
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Fig.4 Flutter velocity with different thickness for increasing flow speed.
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Fig.5 Flutter velocity with different thickness for decreasing flow speed.
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Fig.6 Power spectrum with different length.
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Fig. 7 Characteristics of flutter frequency with different sheet materials.
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(a)PVC 150[mm],U=18.2[m/s]. (b) FPM200[mm],U=15[m/s].

(c) FPM 150[mm],U=15[m/s]. (d) FPM 150[mm],U=5[m/s].
Fig.8 Comparison of flutter mode.

(a) U =10.8 [m/s]. (b) U =13.3 [m/s].

Fig. 9 Trajectory of the marker point of the sheet material.
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FDBFAET HZENR DD,
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Fig. 10 Non-dimensional characteristics of flutter frequency.
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Fig. 1 Schematic picture of experimental setup. Fig. 2 Painted baseballs.
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Fig. 3 Time history of the translational motion.
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Fig. 4 Time history of the velocity. Fig. 5 Time history of the acceleration.
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Fig. 6 Time history of the acceleration. Fig. 7 Enlarged view of the drag coefficient.
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Fig. 8 Drag coefficient. Fig. 9 Enlarged view of the drag coefficient
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Table 1 Physical properties of liquid.

o Viscosity Surface tension
Liquid 3 5
(% 10° Pars) (% 10° N/m)
A 46.2 6.7
B 64.9 6.4
C 2.12 57
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1 2
X 29 @)
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51



FHERFER R A e 22—
2014 FEHE AR

RSB E AR O TR OERER D 7 VD3 T Uik oo T ] £ CO BRI Z i~ 7. 3R
BT VIVBE FUEDDLETOKEIL 54 K THY, TIUXNHIAZDTL—ALL—NT 60 fps TH
HTEMLEE FRFHENE 0.9s LlaoT., FEICIHE TR MR RIZIL— BT 02800, BT
OB 7 2VIT A BT NIREBICHY, REBRILE T E ) R TE520 25,
(4)-2 ZHEOREZEL

Figs. 3-(a), (b), (c) ITHRIKA, B, C DR DIFRIZ LA R L CD. IRIKAR ML DE T OkT
BCELIETHESEILTORLE.
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(b) Liquid B.
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(c) Liquid C.
Fig. 3 Time histories of surface behavior of liquid.
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Time[s]

(c) Liquid C.
Fig.5 Time histories of coordinates over liquid surface.
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RO i SOENTIRIROREE R B EEL TWDHEE 2 D, iU, IRIE A OREO E5-
TEDSKEED@mWIRIR B LB RENWZENDLHTED. Eie, IR EHERHE S DA=AN
ZE8y (L(Y), AY)DALE) OFESIE, IR B IXILZE LW DNEIK A, Cldi K EFENR 2T
W5,

(4)-4 BEEREORHEZEL
B ALERCAG DALV IR R PR/ E, 2000 FE 2253 17 VO Tk T D 34 BE A2 3R 72 Figs.
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6-(a), (b), (C) TR IH & D R[] B4~

Figs. 6-(a), (b) & H.5&, BHREHIET DA=ADADESY (Fig.6-(a), (b) D 1(Y), 9(Y) DAL
&) 1359 0.04 B G O _EFEE N TR LY, TNLAOMLE TIER 1.6 B TIREO T FoE
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3(Y) %
4) ]
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(a) Liquid A. (b) Liquid B.

L
S
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(c) Liquid C.
Fig.6 Time histories of velocity of liquid surface.

IR A, B, C DR ITH KT 15%DIENTHLH—J7 KL 20~30 {5 DE V3572,
ARAIFZE 0 5 1 2K FE DA ) D JEN NI BE N ATF T DR R THHEE A DND. HRIE C DRI AIE
KEFREIRDIEELD IR & LT, EREAIZIVBRD 7 2L 2O EET BRICR L 52 TV HE TR
Ihb.
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SEH

1) LHRM, BMERE, & FRBREZ AWMU NEBREE TSR DK i 2 ) O EB) T,
H ARG /752 2014 FUGETE S, (2014).

2) AHE, W TEERALZRERIEER, AR~A7ar 787 0055, Vol 18,
No.3, pp.145-149, (2001).

3) TIIEERE, SGIR WD), #EH, (1998).
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53. %5 AERERA—/I—arEai—T10T =9 av
5th International Industrial Supercomputing Workshop (IISW2014)
2-3 October 2014, Hakusan Campus, Toyo University, Tokyo, Japan
http://www.toyo.ac.jp/site/ccmr/iisw2014.html

2014 410 A 2 H+3 H, HHEKRFAILF v /3R 125 JAFEFLER— /WS TH 5 [BIEFEA—/
—aAEa—T 47U —2r a7 (5th International Industrial Supercomputing Workshop,
11SW2014) 37Tz, & 5 BIEFEA—/N—aL B a—F 47U —23 297 1% NCSA (T AUH),
KISTI (#[¥) , HLRS (K1), LT SURFsara(4 7 %) IZf<b D ThDH. ZDT—Tay 7D
FRBEENE, A= —ara—T 7 IZEE T AT R EE A 3228 Th D, AR
DI FE ST BN E T BICLVIER R EER S TN, ZINET-HIZEST, &4 OWFSETE
B A SOICHERE T D720 DRI DA DIROWEER A 1552 N CE T H H RS Lo 7.

53.1. R{TERASR
Ryuji Shioya (Toyo University) - Chairman
Hiroshi Kawai (Tokyo University of Science Suwa)-Secretary General
Yoshiaki Tamura (Toyo University), Masao Ogino (Nagoya University), Kohei
Murotani (University of Tokyo), Yasushi Nakabayashi (Toyo University), and Akio
Miyoshi (Insight Inc.)
Supported by
CREST, Japan Science and Technology Agency (JST)
Center for Computational Mechanics Research (CCMR), Toyo University
Assisted by
Japan Association for Computational Mechanics (JACM)
Japan Society for Computational Engineering and Science (JSCES)
Joint Usage/Research Center for Interdisciplinary Large-scale Information

Infrastructures (JHPCN)

53.2. FRAYSL

Day 1, 2nd October, 2014
10:00 Welcome and introduction: Ryuji Shioya, Toyo University, Japan
10:15-11:15 Session 1 Chair: Ryuji Shioya, Toyo University, Japan
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11:15-11:45
11:45-12:45

Lecture 3

Lecture 4

12:45-14:15
14:15-15:45

Lecture 5

Lecture 6

Lecture 7

15:45-16:15
16:15-18:15
Lecture 8
Lecture 9
18:15
18:30-20:30

10:00
10:15-11:15
Lecture 10
Lecture 11
11:15-11:45
11:45-12:45

Merle Giles, National Center for Supercomputing Applications (NCSA),
University of Illinois, United States

Bastian Koller, High Performance Computing Center Stuttgart (HLRS),
University of Stuttgart, Germany

Coffee Break
Session 2 Chair: Yasushi Nakabayashi, Toyo University, Japan

Sang Min Lee, Supercomputing Center, Korea Institute of Science and
Technology Information (KISTI), South Korea

Satoshi Itoh, Advanced Institute for Computational Science (AICS), RIKEN,
Japan
Lunch
Session 3 Chair: Yoshitaka Ezawa, Toyo University, Japan

Yoshinari Fukui, Japan Agency for Marine-Earth Science and Technology
(JAMSTEC), Japan

Atsushi Sasaki, Global Scientific Information and Computing Center (GSIC),
Tokyo Institute of Technology, Japan

Makoto Tsubokura, Division of Mechanical and Space Engineering, Hokkaido
University, Japan

Coffee Break
Session 4 Chair: Hiroshi Kawai, Tokyo University of Science, Japan
Hiroshi Akiba, Allied Engineering Corporation, Japan

Hiromu Chiba, Numerical Algorithms Group, Japan

Closing: Hiroshi Kawai, Tokyo University of Science, Japan

Reception Party

Day 2, October 3rd, 2014
Opening: Yoshiaki Tamura, Toyo University, Japan
Session 5 Chair: Yoshiaki Tamura, Toyo University, Japan
Walter Lioen, SURFsara, Netherlands
Mariano Vazquez, Barcelona Supercomputing Center (BSC), Spain
Coffee Break

Session 6 Chair: Hiroshi Kanayama, Japan Women’s University, Japan
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Lecture 12
Lecture 13
12:45-14:15
14:15-15:45

Lecture 14

Lecture 15
Lecture 16
15:45-16:15
16:15-18:00
Lecture 17

Lecture 18

18:00
18:30-20:30

5. BCRODIKHIS LU K% E)

Leif Nordlund, KTH Royal University of Stockholm, Sweden

Pankaj Shah, Ohio Supercomputer Center and OARnet, United States

Lunch

Session 7 Chair: Masao Yokoyama, Meisei University, Japan

Takahiro Katagiri, Information Technology Center (ITC), University of Tokyo,
Japan

Ryouji Takagi, Japan Aerospace Exploration Agency (JAXA), Japan

Masahiko Mizuno, Toyota Central R&D Labs., INC, Japan

Coffee Break

Session 8 Chair: Yoshitaka Wada, Kinki University, Japan

Hiroshi Okuda, Graduate School of Frontier Sciences, University of Tokyo, Japan
Kenji Ono, Center for Research on Innovative Simulation Software (CISS),
Institute of Industrial Science (11S), University of Tokyo, Japan

Closing: Genki Yagawa, CCMR, Toyo University, Japan

Banquet

D

About Toyo University

11ISW2014 Ok
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6.1. MR

1.

Yokoyama M., Mochizuki O., Yagawa G, "Surface Condition of Solid in Splash Formation",

IACM expressions, No. 34,,pp2-5, 2014.02

Yokoyama M, Kubota Y, Kikuchi K, Yagawa G and Mochizuki O, "Some remarks on surface
conditions of solid body plunging into water with particle method ", Advanced Modeling and

Simulation in Engineering Sciences, Vol.1.1,pp1-14, 2014.06

FAHH, BB, RISk, EARE, "HAREN SR EE T oA B R Tk
2 CHE, Vol 19, 2014.06

SRR, & EOKRH, K)ok, BB, "Over-Range 12 mIEIZH T2 R ERE © D i
WEAE" FHA L S5 U, Vol 19, 2014.06.

B, “ar 70 —ME LI LIS & 3 AR 5 2B T 28 it il e, =7 —h
TSR SCEE, Vol.36, No.1, pp.874-879, 2014.

JEVRIEE, & LG, THE, NS, CRIRNEESIZ TS FAC FIRICEE 35 Akt
DNERRES”, 270 — R PR YGR SC4E, Vol.36, No.1, pp.850-855, 2014.

FEHUER, BT, E L, RIRR, “Bi’ PC $ilb OfAEEREL LT PC HTD

HAMI BT 2098, TV AN Zar 7Y — g, 55 23 [l AR T A, pp.605-610,
2014.

FRBES, #58, &I, THIE, “9560rE v izas 7)) —M&E&Em O 43 43 Al E v
DBAF”, FEMIER A, 2014.10
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10.

11.

12.

13.

14.

A. M. M. Mukaddes, Masao OGINO, Ryuji SHIOYA, “Performance Evaluation of Domain
Decomposition Method with Sparse Matrix Storage Schemes in Modern Supercomputer”,

International Journal of Computational Methods, VVol.11, Suppl. 1, 1344007, pp.1-14, 2014.

Itaru Ishikawa, Hiroshi Kawai, Yosuke Kobayashi, Ryuji Shioya, Genki Yagawa, “Simulation
Results and its Performance by Using a Developing Eigenvalue Analysis Module of the

ADVENTURE System”, Procedia Engineering, Volume90, 140-146, 2014.

A.M.M. Mukaddes, Masao Ogino, Ryuji Shioya, “The Study of Thermal-solid Coupling
Problems Using Open Source CAE Software”, Procedia Engineering, Volume90, 147-153,
2014.

M.Yokoyama, K.Murotani, G.Yagawa, O.Mochizuki, “Some considerations on surface
condition of solid in computational fluid-structure interaction”, in NUMERICAL
SIMULATIONS OF COUPLED PROBLEMS IN ENGINEERING, pp. 171-186, 2014,

Springer International Publishing.

Yong-Ming GUO, Kouji SHIOYA, Kei OOBUCHI, Genki YAGAWA, Shunpei KAMITANI ,
“Accuracy improvement of collocation method by using the over-range collocation points for

2-D and 3-D problems”, Mechanical Engineering Journal, Vol.1, No.2, pp.1-19, 2014.

Shinsuke Nagaoka, Yasushi Nakabayashi, Genki Yagawa, “Parallelization of Enriched Free
Mesh Method for Large Scale Fluid-structure Coupled Analysis”, Procedia Engineering, 90, pp.
288-293, 2014

6.2. fRER-MEE-TytA

1. MILER, U743V OB MR, wH L #7255 vol.35, 136,(2014) pp.17-22.
6.3. Ef
1. Yokoyama M., Murotani, K., Yagawa, G., and Mochizuki, O., “Some Considerations on

Surface Condition of Solid in Computational Fluid-Structure Interaction”, In Numerical
Simulations of Coupled Problems in Engineering (2014) pp. 171-186, Springer International
Publishing.
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6.4. PR

1.

N. FUJIMATSU, "Direct Numerical Simulation on Drag Reduction of Channel Flowwith
Visco-Elastic Wall", 51st AIAA Aerospace Sciences Meeting and Exhibit, 2013.1.7.

RRESr, TAREE, RNGCE, “EFMM O E S iRt~ 17, 55 62 [
A F DR S, O TEERFR L v 73X, 2013.03.06-08.

Shinsuke Nagaoka, Yasushi Nakabayashi, Genki Yagawa, "Parallelization of enriched free
mesh method for large scale fluid-structure coupled analysis”, International Conference on

Mechanical Engineering 2013 (ICME2013), Dahka, Bangladesh, June 20-21, 2014.

Itaru Ishikawa, Yosuke Kobayashi, Ryuji Shioya, Genki Yagawa, "Simulation results and its
performance by using a developing eigenvalue analysis module of the adventure system”,
International Conference on Mechanical Engineering 2013 (ICME2013), Dahka, Bangladesh,
June 20-21, 2014.

Yoshiaki Tamura, Nobuo Tsurumi, Yoichiro Matsumoto, "Visualizations of Bubble Motions
and Temperature Rises by Focused Ultrasound”, International Conference on Mechanical

Engineering 2013 (ICME2013)",Dahka, Bangladesh, 2014.06.20-21.

M. Yokoyama, K. Murotani, K. Kikuchi, G. Yagawa, O. Mochizuki, "How deal with slippery
surface between fluid and structure in particle method?" The 16th International Symposium on

Flow Visualization (ISFV16) , Okinawa Convention Center, June 26, 2014.

Takafumi Nosaki, Nobuyoshi Fujimatsu, "Experimental study of aerodynamic characteristics of
baseball with accelerating motion”, The 16th International Symposium on Flow Visualization

(ISFV16) , Okinawa Convention Center, June 26, 2014.
Naohiro Shinozaki, Nobuyoshi Fujimatsu. " Motion analysis and flow visualization of sheet

flutter for various materials”, The 16th International Symposium on Flow Visualization

(ISFV16) , Okinawa Convention Center, June 26, 2014.
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10.

11.

12.

13.

14.

15.

Yoshiaki Tamura, Nobuo Tsurumi and Yoichiro Matsumoto, "Some Modifications of Bubble
Model for Cavitating Flow Simulations",11th World Congress on Computational Mechanics
(WCCM XI), 5th European Conference on Computational Mechanics (ECCM V) and 6th
European Conference on Computational Fluid Dynamics (ECFD V1), Barcelona, Spain, July,

2014.

Masato Masuda, Yasushi Nakabayashi and Yoshiaki Tamura, "Fluid-Structure Interaction
Analysis of Vibration Phenomena and Verification of its classification and Prediction Accuracy
using Modular Network Self-Organizing Map",11th World Congress on Computational
Mechanics (WCCM XI), 5th European Conference on Computational Mechanics (ECCM V)
and 6th European Conference on Computational Fluid Dynamics (ECFD VI), Barcelona, Spain,
July, 2014.

Shinsuke Nagaoka, Yasushi Nakabayashi, Yoshiaki Tamura and Genki Yagawa, "The
Comparison of the Experimental Result with the Numerical Analysis using the New Coupled
Analysis Method based on the Enriched Free Mesh Method and the SUPG/PSPG Stabilized
Finite Element Method",11th World Congress on Computational Mechanics (WCCM XI), 5th
European Conference on Computational Mechanics (ECCM V) and 6th European Conference

on Computational Fluid Dynamics (ECFD V1), Barcelona, Spain, July, 2014.

Masao Yokoyama, Kohei Murotani, Genki Yagawa and Osamu Mochizuki, "Fluid-Structure
Interaction Analysis with Slippery Mucus Skin",11th World Congress on Computational
Mechanics (WCCM XI), 5th European Conference on Computational Mechanics (ECCM V)
and 6th European Conference on Computational Fluid Dynamics (ECFD VI), Barcelona, Spain,

July, 2014.

JRWEZE = BB, WA, BEME 12 381F 5 Mud crack AERR SZ— 2B A EBRARE,, AR
PR 69 [ IR SFANT AL E4E, pp. 85-86, 2014.
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PEREIZBE 328", TR 69 BIFFER FifaklE <, V-013, pp.25-26, 2014.

B ILE, K, REEL, “EHEREGICRIT DR Ui E RIS 2 ki =

86



16.

17.

18.

19.

20.
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22.

23.

24.
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ZU— ORI DMF5E”, TR 5 69 IR IR FINGE T 2, V-439, pp.877-878, 2014.

FATZE, 2L, AR RIS, “ASRB(LLI-T LTy var PCHIBOELHE L=
A, TARFRE 69 [MIMFER Tk E, V-484, pp.967-968, 2014.

BLE S, BATRAy, LAME, “KIEDOTIRZ bz WK% TICL D88 E ofkf”, H
AR 2 TR T P T e i SC 2, 2014.10.

BrsEm, B AV, WARREEE, B, “myr7 s — e my 23V RO IR AR A
DBRAZE”, LARFRVE SRS, 55 4 I JER £ 2, pp.60-61, 2014.

TRE -, BEA AL, EEREE, &I, ‘b g NI D FEBARBIFHI D7z,
TARZERVAER SRS, 5 4 [MIEAATTE 5 K2, pp.62-63, 2014.
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BYREGHHIS AT AL DI ~DEH”, LIRS SRS, 5 4 [T
HKIE, pp.64-69, 2014.

B, B 00, EIl, b nES, BER, fhafE, EREl, “ars)—r 7Y
A2 (CPT) & v = ASR NNREER OB IERZ IR ASR ~O i FMEIC B 320987, LAY
DV SRS, 5 4 A SC3 2, pp.128-129, 2014,

HMEEE AR, AATREE, B AL, B, “ar 2 —ME B Lo A &I T A
BROYE FEREFAMEIC BT 2250507, RSP SRS, 5 4 BRI ZE 5
%>, pp.130 -131, 2014.

FRIf%E, BEREA AL, &I, I ZRTG, WHOUEE, “ASR HfkLiz7'L T ia PC Hith
ORERBLOHEEHRRZEA LR FEM Z AW IEE T RIO SRR, tARYEES

PEER S Il as, 2 4 BIEARpFFEss 4, pp.132-135, 2014.

VHEE, SREN, A, g AL, B, “ar ) —MNROIRBYREICBI 95 5
WEWFIE, TR SRS, 5 4 BIETpF R s34, pp.170-171, 2014.
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31.

32.

33.
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TARFPEVEE SRS, 5 4 RN K SS, pp.174-175, 2014
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—ar”, BAKIRSERH 27 BIRHR ) e

Toshihiro Ashino, Yuichiro Yamashita and Tetsuya Baba, “The Requirements for Permanent
URD’s of Reliable Constant Values and Unit Systems to Linked Measurement Data”,
SciDataCon2014, Delhi, India, November 2014
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Hirotaka Tanimura, Hiroshi Kawai, and Ryuji Shioya, "A Development of Domain Specific

Language(DSL) for Continuum Mechanics", JST/CREST International Symposium on Post
Petascale System Software, P40, KOBE, JAPAN, December 2-4, 2014

88



6. TS

6.3. BEHFEE

1.

G. Yagawa, M. Yokoyama, K. Murotani, "High-Performance Computing for Fluid-Structure
Interaction with Application to Splash Problem”, International Conference on Computational

Fluid—Structure Interaction and Flow Simulation ", Tokyo, JAPAN, 2014.03.20

Yasushi NAKABAYASHI, Shinsuke NAGAOKA and Genki YAGAWA, "An Efficient
Approach for the Fluid-Structure Interaction Problems based on the Stabilized Finite Element
Method and the Enriched Free Mesh Method"”, Advances in Computational Fluid—Structure
Interaction and Flow Simulation, Tokyo, Japan, 2014.03.19-21

Yasushi NAKABAYASHI, Shinsuke NAGAOKA and Genki YAGAWA, "An Efficient
Parallelization Method and Asymmetric Solver for the Fluid-Structure Interaction Problem",

KSME-JSME Symposium on Computational Mechanics & CAE 2014, Jeju, Korea, 2014.05.01
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Yoshiaki Tamura, Nobuo Tsurumi, Yoichiro Matsumoto, "Visualizations of Bubble Motions
and Temperature Rises by Focused Ultrasound”, International Conference on Mechanical
Engineering 2013 (ICME2013), Dahka, Bangladesh, 2014.06.20-21

Yasushi NAKABAYASHI, Shinsuke NAGAOKA, Yoshiaki TAMURA and Genki YAGAWA,
"An Efficient Parallelization and Asymmetric Solver for the FSI Solver based on the
SUPG/PSPG Method and the Enriched Free Mesh Method", The 5th International Conference
on Computational Methods (ICCM2014), Cambridge, England, 2014.07.28-30
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G. Yagawa, Large scale fluid structure interaction considering the surface condition of the solid

wall, ESI Forum2014, 2014.11.20(Tokyo)
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