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Synopsis

For example, on the quay of a remote island facing to the ocean without offshore breakwaters, it
is necessary to deal with a multidirectional irregular wave field excelling in nonlinearity in order to
obtain the amount of fluctuation of moored ship. By the way, in the analysis of the mooring motion
of a moored ship in a conventional harbor, the fluid force acting on the ship is treated as a
frequency response function, and it is time evolutionally solved after considering the nonlinear
external forces of the fender and the mooring cable. In that case, generally the response of the
vessel in the linear unidirectional irregular wave is solved and the cross-sectional shape of the hull
is approximated by a function that satisfies the vessel specifications. On the other hand, the method
to directly calculate the fluid force acting on a ship by three-dimensional fluid field analysis is
capable of reproducing a wave field with a high nonlinearity, and it is not necessary to approximate
the shape of the vessel by a function, but its application have been usually studied only in
two-dimensional cross section and unidirectional waves. Therefore in this study, we propose a new
method to simulate a moored floating body fluctuation in three-dimensional fluid field by using
CADMAS-SURF/3D, whose functions are expanded with both generating nonlinearity of multi-
directional irregular waves and realizing mooring analysis of mooring vessels of arbitrary shape.

At first, we show that we can realize multi-directional irregular wave generation in CADMAS-
SURF/3D with practical enough accuracy by comparing the time series waveform, wave statistics,
directional spectrum at the same point calculated by NOWT-PARI and CADMAS- SURF/3D,
respectively. Next, CADMAS-SURF/3D is expanded so as to handle the motion of the ship, and the
amount of mooring and mooring cable tension of the moored ship in one-way irregular wave and
multidirectional irregular wave are calculated. Moreover, by comparing these calculation results
with experimental results to verify their validity, a new moored ship fluctuation analysis model
applying the expanded CADMAS-SURF / 3D to deal with arbitrary wave field and ship shape is
proposed. Finally, we analyze a medium-size ship motion anchored to an actual quay in a remote

island surrounded by multi-directional irregular waves.
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Yy Op

p 0x

5} { (6u 4 61;)} 4
y YyVe dy ox

(10)

{ (au ow
*3 VaVe az*'ax)}

_vaxu - Rx + VvSu

v

A, uv
v E +

0x
0

dA,vv
dy

e
YxVe ax ' dy

N 3] { (av
2z """ \5z

oAwv
9z

Yy Op

p6y+6x

vyl (25)
ay vie ay

—y,,Dyv - Ry + 1Sy

(1)

o)

aw N 0yuw  0Ayow  0A,ww
v ot dx dy 9z

{ (6w N 6u>}
p 0z VeVe\Gx ™ 32

N d { (6w+6v)}+ d { (2 GW)}
dy Yyve dy 0z YaVe g,

oz
YWwp'g

A

ad

Yy 0D
+ dax

(12)

_vazW - Rz + szy -
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dv
mE = Ffluid + Fiother + Ffen (13)

dw
IE = Nfluid + Niether + Nfender (14)

MRAEETILALMARES LURIAERED
HERILERTE
¥
MAREDOHERILOEREERDS
¥
AEEILOEEEEEERDD

|
|
' |
|

|
| w@EzED
|

CADMAS-SURF/3DTCR—SREZ S RIAETE

¥
RUTVELDIETOES (FERIE)ZRDH B
¥
MRDEEAEREREE,
MAEET L ELERESE S

BOR H D MAABIIE D AR AT F IR

-39

(2) MR OETIVE
a) MR T —%

ORI =ZAAR ) T OEEEE LTRAT L.

RV OERELEFHET S 70D E e STL(Standard
Triangulated Language)” 7 1 /LTI, AR AR T Zh
FNOZMAEAR ) 2 EMT D ETHR OB My
L, INTNROZAFEARY 2 OREEIRTIERNS b
IVNEFREIN TS, STLY 7 A /L% CADMAS-SURF/3D
IR I, TNENOZMFARY I OLESNT hL
sz, FESN-BREIE Ui - [isxe5 2 &
T, MEERERRT2RY 2 (CUF, e T v & sy
%) OMHLEEZ T L L F Bt EEED D Z 2N
TX5.
b) EMEDEEHE

ARZEE) & OSBRI E T VICEB T A KETEELTO
PR R 5 72O, ME T VO - PES - S5
NET DHEENVBEREAT v P THESNLD L
Wb, ZhbOFHEELOHFEICIE, E-40125T
Crossing Number AlgorithmZ | L 72. 738, B-40ClXfE
B 72 2 RITWIaZ DV TR

ET, EEOENICK LT, SR OBICH - -3 EE
WOMmN LU E TOHRENY MVERETS. ZORE
R R E, MIETAOTRTORY T2 L DA ED
JEEZHET D, 22T, 1207 MUK L TEEAES
NDRZEEE, RY T DEERCL EBREST MR

%
[

I | ) o
[:[ D inside ship shell -
— OO - :Boxgell
. I:l I:[ " outside ship shell
e
|| Boneell
I:l on ship shell
— :Prospecting vector D :Boxcell on ship shell
s
Intersectionl of vecter Inside node between [[] :Bexcellinside ship shell
and polygen intersectionl and 2 D :Boneell outside ship shel
‘Intersection of vector
and polygon

X-40 Crossing Number Algorithm ZRULN=#%&F#|FE

011 y F111

Qo mO2 p Aoz
ol €001

€010 o ‘“"4_ i

455
W

Note: To consider the direction
of the polygon

€110

L

REERROHESE

X-41

T DGEERNT, LPEBEENI 22D, R E o oA E
EOFPENICH D EE L OTEAIE, AT T L O R
WNLET 5. ZOBRERRERESN Y MLoL s odhlxt
LCREEAS+ 1T/ B2 LR, ftEEL
ERERLT AME BRIt TIESMHE) OTEMNT X THARTET
ILONEICALE T D 5AE, FOFEE LV ITINET L
ONETH Y, TXTHEINE T DHEAITME T v
DN THD. £z, TNHLUSNDOEEIL, FHHE BT
MHETLORETHS.

ZOTEE, WEBBIESICEALORNNEHETE BN,
AU T UMD KITHE, RREEOHEIZZE  OREHE
EETDLH. 2T, ZomEbEERT L DICARRET
I, BEEEMTH LT EORY I R854 5 alhelk
BHDLWESRY I OEBEENSHBIL, Ty
I AT TERT L E LT

FROFETHESNEHEELDO S S, MiHET L
Kl EFLHEELVOEREOREIZHIZ- TIX, A
BT DEEER-M D LS ICEET S, Thbb,
FHREEALORADN LI D AR, FHEEALOREHIE
THF SN MR GHE 'V &b CYIlr L7z
EEILBENDZAFOTEK) ThY, B-410opITi, ™
RRTHER SN B TR AR EELATOR
DHIERE TH L. ZOREREOZ AL, FtHE
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NOTERD 5 HFREHE TN & SN 7=TERZ X
THERL S D NEARTZIR BB A7 N e 7 /L) ORERIE,
ENENDH DL AT % 5E L THLILD ARk L
TZEM EOEEDO S0 D = AMEERL, ZhbORHE
EAHTAZETHELNS. 2L, SRR EREK T S
ENETNDO ZAFOPERR7 MAOEEIZEY, KR
BLERDNERH D LICEEINTZWL. 2o XoICL
TH BT F R VN OARNE 7 L O IERT L
FHEENOEREEOBEIGEFHE L, 10055]< & RFEZER
FrRODHIENTED, 7oB, MOBITIE, RDIZVNL
IR B ZAETH 120, FHEEALON EOR KON
BB L OWNE & HE S NZEROKIZ L T, TONIR
TRITEMEAR S D, ZOBAIChH, 22 ORLE
FEITHEAAEETH 2.

UL, ABFEICRBWTIE, 100 R LRICHnT
TIVERERT 520 EO NSRRI PFIET A3EE 1T,

ZRRLFEE T T —RIZ052 5252 L & L.

ZOBEIIE, MMOEDNIZ o TREDFHEELDZE
PREc SRS EE L, SHEBRET D LB H D, T D
7w, AFE L OERRBORFRIERIZK LT (15)
WRT A= N7 )L X—2 AL, FHESLT R OZER
ROBEZGIEL CHREOZENEK -, 22T
¥ : nAT v I TOERZERE, yyn):nAT v 7T
DOE-M OFIETRIARFEEREER, B: 7 4 VH —FHE DR
Beds. Eio, ZRENEMPICELET S ETHIEEAE
MERET 5. & 2 C, AR L O ERNE O R HE 2 L
DZERRIZR LT H S & & T W27 L o 22 i ) %
R, ZTNEEREZERERE Uiz, AT, AAONEIZSH
LEHHENVOERBERBIIAKIETRETHIN
CADMAS-SURFADTIE Z ® X 5 @ EId T S35
DWHET D . & 2T, ETE DRI TRRE % %
i, EOMEEMMONTIZH HEHE IR LTI
WAL,

rn®m) =B0n(n—1)+ (10-5) v (15)

() MMIZ{ERT 2RANDEE

R—T A GRG0 RN T L%, i
BT MERT 206 %, MEDOREOEIRS 16
RKdbH., 22T, AT T VL, T OERMMGEIZ LD
P, FHEEMNEERICBEITE ANENH D,

FT, MMET L EHEAT 2ERY T OELIET
DIEN %, Kk CHEESNTZE DB E-42K% VO (16)
~RANT AT ZEMBEAHE (MU U =74 Z6H L

P01 Pt P111
g//,P1.
POO1 ®
00 e P101
Py @
P10
P0O10
o ' P110
PO &
& .
P00 P00 P100
®-42 +~YYZTFHEAOESE

Poo = Pooo(1 — xgq) + Pyooxq
Po1 = Pyo1 (1 — xgq) + Pyo1xg

(16)
P1g = Po10(1 — xq) + P110%g
Py1 = Po11(1 — xq) + Pi11%g
Py = Pyo(1 — + P.
0 00 ( Ya) 10Yd (17
Py =Py1(1 —yq) + P11yq
Xq = (x = x0)/(x1 — x¢)
Ya = =Y0)/ 1 = ¥o) (18)
zq = (2 —20)/(z1 — Zo)
Pg = Po(l—zd)+Plzd
(19)
Ffluid = ZAPgnp (20)

TRODZ &L L. T, FRICFRARDIZNRY 2
DELEETH Y, PO00~P111E TOFHTHMITAL B
BT AHEE VO ERNERT.

WIC, ZEMMmIC L > TR LR 2 HONET
DENZ, RV T OEHALERSY S an, 2 #1F 5 2
EIZXY, 12ORY AIHERT MBI E N5,
IHIZ, MARET VERKT 2T XTORY T T
EEATHIELICLY, WET VICERT 2K
FruaZ5E L7z (X20). 72721, ARKREAEZORY
TATH L TIE, AU I ORMBIZKAY T OEIT K
LITWFHAELVOFEZE LSO EREE L TR
R LT
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3.2 CADMAS-SURF/3D [ZF 1+ 2R BEHEDETILE

(1) BREBREADETIE

REBHIT, HAED SOOI LTORERT 5%
Bidhopkt LTEeT kL, X (21), BE-43121%

%?ﬁ‘?%%/l/%%j— ZZT, Fietn f%%?ﬁ?%ﬁﬁ, kt B

BROIFNREL, AL REROMOE, n,  REROER
FHOBALART by ET 5. PO SBIE, 12T v 7/
DORFANZ R T BIAADONIE 2R T, 22/ EOEE O sih
SAMIAE TV BICEE S IARE O SA~DR Tk ViTxt
LT, BREBEOBRENEOMOEFIR L, RERDOE,
SRIVREIEICHE o TR RAT 5. RN OMRE A,
BRI E D TMTEICRET A2 ENAETH . M
MM OLRRE b [FERIS, MAOE T L OATE OB E
THZEMFRETHD. £, IRIORE L, o
BRIC L o THRITZEM COMBENEDLE Z EMD, HHO
D7R Y =Lk L TSTL(Standard Triangulated Language) 7 7
A NAZFLIRIA T, FEENHFER A MRV THRA 2 Sk - (A1 X
FBITRTET L E —fICEBI S5 2 LT, BRER
DA 3T B A% e L BFR IS 28R4 L &9
TRLT.
(2) BEMRIDETIVE

Fiether = —kiALn

21
AL > 0.0
F = —k;ABn
fender f (22)
AB < 0.0

Bt 1%, #ade 1 OB BRI LT DA EF A
SHLBITROMKE L TET MELE. K (22), K
~BATREM T T VAR T Z 2T, Frenger - BifEA U7,
ke @ BAfER OIXHELR, AB : Bt 0L &, ny o Pikk
MOEFRITEOEARY ML b4 5. 22l EOEF DK
WCBIREHIRICAR Y T 2 A RE S ORY P ZERT D.
PSR~ RV OIIAE T LV OR Y 22 & DR ERD,
BRELZE L, MO EERSE2.

3.3 REMMBEORRHE

(1) ZEBERMOEBIETE - EROME

ARFSETHZE U7z IRt iESs C OLR B AR Eh FE AT
FIEOZEEERGET 272012, KiE12.5mD — kKRS
Zxtg b LI PR EREZ1TV, —H B X O0% HH
THIAE R ORI T 26 B HEOBEFER (&
{if. : Surge, Sway, Heave, [Rl#i5 : Picth, Roll, Yaw), fREIFRHE
B LOBEMK I EHAT5 LI, ZhHOFE
AR AN LTz, 7eds, BRI, WISz

-
=

Mooring point (ship) Tether model vector

Ship shell —

L/ - Mooring point (quay)
AL: Change of the length{only+)
E L |niti;Imimlmh
A Quay

®-43 MAAICERY 2 HRBEREADHMEH

Fender model vector
Ship shell
——y
AB: Change of the width{only-)
B: Initial fender width

Quay

X-44 fRAAICERY SBEM R A DER

=-2 MepRET
s BE —
AAARE T (IR — LR fE) M E T
2K [m] 128.0 128.0
FEREK(m] 116.0 116.0
A [m] 19.0 19.0
127K [m] 6.1 6.1
HEKE[) 8662.0 8210.0
B E— A ¥ b (Rol)[tm2] 2.910E+05 2.910E+05
1B E— A > b (Pitch)[tm2] 9.740E+06 9.740E+06
BHEE— A2 F(Yaw)[tm2] 9.960E+06 9.960E+06
BENEA B ) 12.65 12.65
\_9.9-1\_5-“\?".’ = . -||
B

Total polygon number: 14,950

Maximum side length: 1.0(m]
Note: Only under draft of a hull

a) MARYITUETIL

b) 1/50 R & —)LinfAEEY
X-45 FRHAETILE &K U HRARETRY

BRNTETHT 2T VT =— AP —2 hKFIZ B0
THER1/50TIM L7743, FBkE I X OGHREERICE T
LY NTOYBREITIEA 7 — L TR,

a) fRfEET

LA L OB ER TS & LMo a2 R



SIRTEFLIRS TOLRREAARD AT F1E OB

-2, BYEFHREICAE T L 72 MM A 7 L O STL(Standard
Triangulated Language) 7 7 1 /Vid, EHZFEERICHEA L7k
ARULAAIERCRE D CADIXI 2> B ERR L7z, 7272 L, FH fEIR
ARG T DFE T O MG CIERBLTE RV, F—
v, AZZAZBAAE, L—&— F— LA IeET vinb
HIER L, MR 2B L Lz, 20k, #aes Lo
PR BRI R TRO0/hE < e h, HKk&ET
FI9S%NIBEZHHTHITEE-> TS, —F, T v
DWIK, HEEh P K OB REAVE A AL, R-212577 K5
I, BRI B W CHHIl S ISR S VR E L. 1
Al U 7= BRI K ORARE 7 L &2 B-4512 7" 7

b) BRE L UV RBEN

®G L UT- R4t 2 K-35, A7 HESs, 10s,
12sD3FEEH, JIH1130°, 45°, 90°D3FEEH (WY& R TIN5
DUL A 0°, MM HI25 DA 90° & EF) & L7z (Casell
~09). F£7=, AREEIZ0S5SmE L, HHRLAH8sD r—
ADHAFRBEELOMG XE & Lz (Casel0~12). 7233,
INBIEFTRTCT Ly ot A F— G EA~<T k
MRV AERESND—HRABRMME L Lz, 512, A%
B 1.0m, AR HI8s, T 45°D s — A& (Casel3) @
B, SRR BT AE S 27 m AR (7 n4E g
Smax=10) & L7-.

FEER T, TN — A CUREEO /2 1
Lz, —77, BHEHETIE, b SI3B R 5% 118
FOHEWR LIzTo®, AR O RER B X IR R
EHBLL TRV, 72720, FHURERIE, SRR & 3
WG OREDIZD O 2R, BEER - HE &b
2008 & L7z, 72721, Casel2D%, BifEatREO®H T
BAERE L7272, FI0S DY I 2 L— 3 VR E
7o o FRUAA - BT T NV 2 R E T D AiIC, CADMAS-

SURF/3D CAREE AR D DML & CREME - 5HE L7- A 3K
B AW - KA R-46 (a) (b) () IZ/Rd. FHHIAE R
W2k LBEERS B, BRI, BHEEES IOV TR0
K, MRKEEICON TR/ NTH D, L, AR
JAMIE LBl BERRITFIAS R 2 ey K < FELT
ETWABZERDLND.

WL LIRS 2 F-4TIOR . T e E &
L, REFRITMEMNCAER (T1~T4), MEMANZ4R (TS
~T8) DE8AL Uiz, 7z, M ITREHRTHIZEY
& (F.1~F.9) Bl L7,

2L, RS EE SRR X OB I XBER R I
BB SN RBHICRET L L2 ME LD, FiH
PEEIC G 2 A T S5 X9 e RaE7r & OB R AT
ELBRWDH O E Lz, BEEBRICE VT, 6ABEDOEE
BRI O FARK FICLED~ — A — & 3R\ L, mod
B AT T U Bl &2 BT 5 2 & TRIE L.
F72, 205 BENL (Surge, Sway, Yaw) X, L —H—ZfL
FHCbLERHIIL, BT R ORIEICH W, S5, £5
BHRENB LMK DX, FhEnsEEE X OVE
MR oM EF 2 HOCEREl L7z, —F, BifEstEicB VT,
6H HEDOEHERIT, T T L OEOLED HX,y,z45 8l
FINCE BRI E CHEOAEN-mEErORY I
DOIESEE Y, £ AT » 7 THA L, §HE&T#%ICHE)
FEAMBITTHZ &L Lic. £z, BRERENL XL OB
ML, 7a 277 ANETRRD,RQR)» LR Sz
%, SR 2AT 7Tl Lz, 7k, B3 - 3R
EHiZ, BRFIT—4 & LTHLNERERORGRIT,
2000 DFHA - FERFH TONEE (7 ME) 22 LG
W L CRIT A b0 L Lz, T7hbb, Btk
DR KEB LOEREOREEL, N2 HRIE

-
(-

®-3 MMBERBREIUVHEST—X—E&

8- 5HES—X | Hipm] Ti3[s] 0 AR ML AmEERE
Case0l 0.5 8.0 0 999(— F113#%)
Case02 0.5 8.0 45 999(— J7 1A1i)
Case03 0.5 8.0 90 999(— J7 1A1ii)
Case04 0.5 10.0 0 999(— J7 1A1i)
Case05 0.5 10.0 45 999(— F1113%)
Case06 0.5 10.0 90 999(— H1113%)
Case07 0.5 12.0 0 TJLy batr45—45%8 999(— H1H13%)
Case08 0.5 12.0 45 999(— H1113%)
Case09 0.5 12.0 90 999(— J7 13
Casel0 1.0 8.0 0 999(— J7 [H1i%)
Casell 1.0 8.0 45 999(— 5 113%)
Casel2 1.0 8.0 90 999(— J7 13K
Casel3 1.0 8.0 45 10
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U CHEHE L7z, £72, Swayldf s )imo iz xig s Uiz,
c) RBEHEEN

EhEE R AR L OB RIS L7 R RO BNk )
FePEA B-48 (a) (b) 12”3 . BiERHE T, xIg e Lotk
B (& Al47K : Nyronrope ¢ =50mm, #3247 : Nyron
dynamics rope ¢=40mm) OBVESTLNBIR L T D EN-9R
NEMET =2 22O FEERE L. —F, BFEFERTIX
FIRLRIDS A O S22 70 T2h, Zaubi uLU‘%‘I‘itLH?@%ZIJ‘T?

ONDFEM IR L THWE. 72721, BiiRER THWE
FREESRAAN T, M 0 R UAEJHIS L0 REs 2 b L, IREEIC
B < R DMEHmAER SN Z L n, BifEFEERA 26T 5
BICHLVbDEMVIZ 52 L L L.

d) Bfg#A R 11

EhEEEH R S L OB BRI E U 7= s DL -I T

RNz, kG & LTZBAEH (7 £ 500mm, & £2600mm,
973) DHRIETLHBHR LT D BN R T — 2 128
FEERR AT DM X R E L, @JT‘%%%T“% [EE5S
E LTz =L, FHNBEER AR T 5 7o DI, B fl

IR E45% COREEBE S ERT 5 L 51 J’EEE Liz. &
BTHREIC, B EAS%ICHYET 5, ZTF#22.5em TR
HIH—E foc%:;ot T, BIRIFEZRE LTz,

2) aJr:éiﬁ;f

BRIV T, CADMAS-SURF/3D T O R IT
NOWT-PARI & Ot al Bl Lo TR+ 522 & L.

CADMAS-SURF/3D O #H ¥ fiel ek & B -497~9~.  FHHL Ak
OFbEIE, Ax, AyE2mE L, KifiHn o = 1mOEH
DI AzZ01mE L, KEF M~ 725 L9 IZakE L.
RO E P IE, 2 EU oK S OB 2T,

M-48 {ZBRIEN - RAEER

FEPE 2 B-48 (0) 127”7, BhiR IR TIE, FREIAI Y 272 LA 2B UTe. Bl R TId, Im45°D5E 1
12 14.0 25
10 120 20
10.0
= E 80 ELs
=06 =
=04 - j;ﬁ =10
SRR
0.0 0.0
V‘ b S e X O P A OO0 S D Dn SEFAE NIRRT
@%Q\@% P @ oF QU& U&“@'& C&a\cfcf I Q@ @% Q@Q&@o&@oﬁyzﬁcf éﬁ\ﬁ\ @ £ F Gf“ F A F A F S
OExp. mCal. OExp. mCal. OExp. ®Cal.
CVEF-5 4= (b)FEEKEAH () KRS
H-46 {RAGIE TOREDHERMG
Odeg.
45deg. |:>
90dee. T = N ~ N F SN
//¢/ ' [ N
{% W 18
T1 e - N
P .;; — \ ZERN i\ \ / . N
- i R & 1T I I il ir il 1T i1 — T
(- A T i 1 N [ T Y
& O Y X X X X X X X KB O v 0O
F1 F2  F3  F4 F5 F6 F7 E8  F9 16
20m 18m 10m 10m 10m 10m 10m 10m 10m 10m 18m 20m
H-47 RBEE LEHRIREER
Nyron rope ¢=50[mm](Stem) Nyron dynamics rope ¢=40[mm](Stern) 500H-2600L
—e—Cal. -=-Exp. —e—Cal. - = -Exp. —e—Model == -Cal.&Exp.
600.0 1200.0 1400.0 y
500.0 1000.0 1200.0
Z 400.0 = 8000 P z 1000.0 S
ﬁ,‘: 300.0 = 600.0 - ] igg’g — f--
Za000 ol 2 4000 e < 4000 - -
100.0 - cl 200.0 = 200.0 S L
0.0 - 0.0 e 00 7
0.0 10.0 20.0 30.0 40.0 50.0 60.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 10.0 20.0 30.0 40.0 50.0
Strain[%] Strain[%] Strain[%]
(@ F4m>ro—7 b) F4OHFLFZHUR (c) BHfEA
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NOWT-PARI®~ kU 27 A {1 77 ] I# 723 CADMAS-SURF/3D
ORT Ml & —EEd, 01412705200, KB
KON E R 3 A1 & ZE RIS 5 & & b,
(LI 53 AT O PR A 45°RlfR X W72 TR TD A/ — AT,
A030.02sE L, FHHEEEOZDIEANLEZXQHD Y
SV B —REORE B, TRTHO/—AT0.980& L7z,

SRS, R—T AET L E LRI A iR
L 7= F3#E( ¢ =2.0m,Cd=1.2,CM=2.0)DIEEW 5% E L, B
FEERBR LR UBLEIC e D K 5 ITHREHE, i & BlE L
7.

NOWT-PARI @ &t 5 5 48k % B -50 (a) (b) (¢) (&7~ 7.
NOWT-PARIOFHE T, 3FEOFHEERARTEL, 7

— AT K o TRV T 72, B\ 230deg.90deg. T 7 A1
/r— A (Case01, Case03, Case04, Case06, Case07, Case09,
Casel0, Casel2,) CTIEK-50(a) DFHHEIE 1% HAv iz, X
R Oyl 7 A O F RS, BRI T A~ O3 D[R]
DIABRIZ L o THEEP/NEL 2D 2 L2 HT, W
T &2 3% E LT eV, CADMAS-SURF/3D & O #t it
%, RIS A TR A, B & T O & BFE T
THDHIWD, PR EOSK T TOWRMAILFEL TH
L2 EEFAL, BERERFROK T TOREE~ MY
7 A& T DL L L.

I 7 2345deg. T Smax 23999(— 5 M) D & — A TIEE -
50 (b) DFFHHEMTF A L=, #2H230deg.90deg. D&
KB B OGRS T OO E T hE
I OTC, K RICHRE TRTLTARUCELE L7 $Eibi R -
O T X TCTHER~ N 7 RAEHMET22 88 LT

TiEW,

Az :=0.1Im
= - W 17) H345deg. TSmax 310D & — A TIXE-50 (¢) DFHE
z - BF A LTz, ZH I CORMROT, vl ot
“ | = M BRI DI A RE L, B AR R L
Simulation area 1 o o
Ax, Ay=2.0m — @ﬁﬁﬁﬁi@%%—a—’\ffﬁﬁv N4 X%Tﬂﬂﬂj L7z
§ 1 B, TRXTOF—AT, Ax, Ayi34.0m, CADMAS-
= SURF/3D & OEefi L, AL E )5 0.5 RERERN
3 1 = - PR L, W 1 IR L L. EEREE R
3 Dumpingarea 24 | | T ETH, SETENA ORI 2028 LT~ N 2
- | |8 X7 7 £ M LTz, 7235, B-50() (b) (0) DF =T
1= AHBEREIE, KTRA=12.5mD—BROKTRE LTz,
b & @) —AMBRFOBRGER
e e S L Q) BHEE - TR - MR ADERIKRROH
_49 CADMAS‘SURF/SD 0)%‘1‘%%51@'2 E_51 L\—y {EJ & LT, CADMAS-SURF/3DT§+§- Lf:QOO
NOWT-PARI  CADMAS-SURFD NOWT-PARI  CADMAS-SURF/3D 2 NOWT-PARI |
Simulation area Smf?f;ﬁ:e;m Simulation area Simulation area ; Simulation area  CADMAS-SURF/3D
™ / X / -1 - Simulation area
Connection Point / CADMAS-SURF/3D " A = for ‘tSdeg.
5 Simulation area /
\ b s :
I N 7 > 4 -
< / < _ x|
£ £ 76my, . en g ! 76m Ax, Ay=4.0m = g 76m Ax, Ay=4.0m
3 L e I IO 3 2 N d12em g i N, d125m
E %, E \\| kgl % |
E \\\ AX, Ay=4.0m = Connection boundary = Connection boundary
5 ) d=12.5m 5 for 45deg. g
o Connection boundary o P I Sl ]
for Odeg. and 90deg. é |
Damping DampinT area % Damping area
area E |
« R 730m 730m 730m
1oL 1.0L 1.OL 1.0L 80m(>1.0L) 80m(>1.0L)
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