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Al Al FARAE A=

1) Specification for 4,100TEU Container Ship (A &7 AFshH
(A A M: 4,100TEU Container Ship)
2) 3700TEU 7|&d Ax T @& F3i
a) Light weight summary
b) T&S (HOMO. 10T SCANTLING DEPARTURE (2,918 TEU)
) Aol Wz 23 Test 27}
d) Hydrostatic Table
e) Midship Section
f) G/Ac A&t A G/A 2Hd& #lst
1:100 Scale®] A €& Lines A3
3) ICLL, 1966 A& % #H FE (A& A4b in English version
4) IMO Rule 5 & ¥##
5) DNV Rule A5 & ## & (773 274D
a) SWBM & VWBM F4 4]
b) AAIAS stress factor (fay, faq)
c) Plate & Longitudinal stiffener X4~ A& Q3 RE =2
6) A9 Lightweighte] VCG$F ©]¢] Ztg TankE9 VCG¥ Vertical Moment
A A A 9] Ballast tank®] 7-$ ballastingsl+= %¥ VCG % Vertical Moment”} 5413
7) Adnrel SHo] S o g} 7HAES W GZ Curve AMMA S AlE
(AA S 8-, Deck7t =0l #7171 A1 Z8k= Heel angle7bA = 9] AlRbA& o] 8381
GZ % AAretar, 21 o] de] Heel angleo] Walir = GZats W= Aled A)

8) Lackenby A& variation?]

H-& (Intact Stab1hty) in English version

rin

9) Gaussian Qudrature formula

#ol9le] Ag B Ao galNE 2x gz glojof
A W SR &S et glow AAFRFAA 4 A
F£H| &
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7. 5948% 3

1) SpeciationdlA] &F38t= 2,760TEUx14T/TEUS
Deck’dell AA| gtttz & o, ofgfo A Fo3 REE

Homogenous 3}A] HoldWe] i
g o 2 Mulo] KGFA A L.

HOLD (container 2,322
B 12.679
DECK (container 438 TEU) I, Container SHHe] VCG = 45%
Container o] & 7}4 3k},
FRESH WATER 17.750 Spec.9] Tank £4 023 E T3
HEAVY FUEL OIL 4.856 2,500
DIESEL OIL 13.988 Spec.9] Tank £4 o &% e T3
LUBRICATING OIL 11.217 265
MISCELL 4.705 119
STORE & PROVISION 17.507 44
DEADWEIGHT CONSTANT 21.146 205
LIGHTWEIGHT 14.705 72y FARE g AR
DISPLACEMENT
DRAFT H 3
KB [m] | BM [m] | VOLUME[m®]
[m]
10.1| 5.496 9.225 60754.6
10.2 | 5.551 9.16 61499.6 | 48 HZHE dfol
10.3 5.607 9.096 62244.6 | KB ¢ BM 54
10.4 | 5.663 9.033 62989.6
105| 5718 8.972 63734.6
10.6 | 5.774 8.912 64479.6
10.7 | 5.829 8.855 65400.7
10.78 |  5.874 8.808 65820.5
10.8 | 5.885 8.797 65969.5
10.9 | 5.941 8.741 66714.5




2) A DA F3% KGE A3t Aute]l GM gto] 0.6 o’do] HEF HH ol
Water ballast& A &3] FA 3t L.

GM3zto] 0.6°] ¢+ H& A9 KGE 37| 98 BallastingS 3ioF §t}. Z+ Ballasting Tank
o] J9JoF & Ballasting water?] & AAHSA L.

(&, Ballasting & W= ®39] Free surface effect(RHr B 23 F4 A% &3)
#H3t GoM #= AArsfoF 3)

XLZ
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<GZ>
AAHY GZ CurveE A8, IMO Rule® &3 %7 3 Heel angle 30° 71X ¢ 23& ¢
Eal=A Fl3HA L.

ojuf, Mutel FHulo] 2 Hwolgt 7HGSIS W] o A B & GZe tE
R

1
GZ =(G,M +—-BM -tan’¢)-sin ¢

2

o] 218 Deck’} &9 #7]&= Heel angleZFA Wk AF&S 4= )T},



8. AFAA

3700TEU Containerx ¢ CP-curves ta-3 #Zrt}

1.0 . g *
0.8
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—4—7|&M(Cb 0.6241) at
Td=101
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7149 Cp-curveZ%-E -3+ parameters

Cp 0.63
Cp.f 0.59
Cp.a 0.68
LCB (¢ L/27 o] Scaling ¥+ -0.039
x, 1 7l¥e] Midshipo 2HE AnHel | 34

w47 o] A

x, © 7149 Midshipo 258 M4 = | 037

A9 Az

9 zkS vlE e 2 Lackenbyd A& variation Wl we} AAHAY Cp curveE: #+
AN . (F, AAAS LCBE 7|&=41 Sdslttar 714 8}al, parallel middle:® §le Ao
2 3k}



1) Midship©. 255 §Cps] F47A¢] A2, h, & FahAlL,

C, (1-2%,,)

hfa_
| 1-c,

2) AWk Cp ¥

I

31%, oCp I FHHE Cp ®”3™F oCp, & T3 L.

o 2[5, (h, - LCB )-6LCB (C, + 5C, )|

Fe h, +h,

o — 2[6C,(h, + LCB )+ 6LCB (C, + 5C, )]

P h, +h,

3) Lackenby A% variation 2}ell @2} o6x, , & T3IA Q.

5Lpfa vaa—Lp'a (l—CPH)
X =(1=x;,) —+ “[sc, -ob, ——
' CI-L A ta-L, )

f.a pf,a

(A=C, (1-2%X,,)-L, (1-C, )

4) o|Z2HE HAHY Cp-Curved MFHOZ A L.



9. Hydrodynamics

Direct Calculations =3} vertical acceleration @ VWBME th29 #A4& &3] e 2
=

<A AR

a) Aute] WA Fol

412 A4(Added mass, Damping coefficient), Wave Exciting force, Wave amplitude,
Ayp(FAAT A o] Foj A, Mdute] el A AE A5k, o] 2HYH 5 We], £k TtE
=5 g 4

d)) heave motion®] WA 2]

(m+ A, (@) 4‘3 + B, (a))§3 +C,, &, = F3(w).eim

) A8te] RAO (Response Amplitude Operator) 243

o] 79 wave frequency®] ™3] Added mass, Damping coefficientE 3}il, Wave

amplitudeE 12 7}1A3%9S W9 Wave Exciting forceE 3t} t}e QoA FA3 A

Hho] A A © 2 XE] wave frequency H % WY, £& /IEEE 7 5 ) 9
=

2 Muvte] RAO (Response Amplitude Operator)g} 3tc}. (gh, ZF =

sh
c) Aulo] 2-3+3l= oA 2] Wave Spectrum FA
Aulo] &3lat= oA Irregular Waves #=3}o], o] 2 Fourier Series® 285t

wave frequency®l] W&l A2 & AmplitudeE ZrE= sine, cosineFAE9 o= yehd
+ 9t}h o] u, wave frequency® Energy density(Amplitude® AlFol vla)zksS FTA 8
AE Wave Spectrumo]dt 3th. Wave Spectrum® ZE ISSC(nternational Ship and
Offshore Structure Congress)olA A|<tgt H&EF Pierson Moskowitz ZFEZH o[ L}
ITTC(International Towing Tank Conference)oll4 FH3F < JONSWAP(Joint North Sea

Wace Project) &~ E &> 0] ALS-FH T}

[a )

) Aute] Motion Spectrum 2HA

AMuto] &38lsl= a9 wave spectrum®F-E] frequency ¥ wave amplitude =4 (wave
amplitude : 77, =2,/S(w)-Aw )= T35t °]& Aue RAO® ¥stH, w3daide

frequency ¥ wave amplitudeE 2zii= wave exciting forceo| tjgh Xule] SFHAE

3t 4= glt}. o] Motion Spectrume] 2} 3o},



e) Aute] Acceleration Spectrum 24
Aduke] £ WL A’ A W), JtERE WS A7l ha) £ H wEs}

o]
= &% WY amplitude, Aol — @’ S ¥+l Acceleration spectrums 78 4 th.

f) A8ke] Acceleration®] ™3 Rayleigh Distribution 3}7]
Acceleration Spectrums A&E3ste] WAH m, & Fotn o]Z2HEH FEAHS 8o] Rayleigh
Distributions ¥t} Rayleigh Distributione E#FH(UIEE, x&F)o| g 1 7M&x7) 2

A FEGFH)S e

g) Rayleigh Distribution® 2%-F %3}8E(Probability of Exceedence)wX T3}7]

Rayleigh Distributionel| A} oj= 7}&% o]4te] = &S el Zs 2395
(Probability of Exceedence)@&til 3tt}. =, Rayleigh Distributionol Al 92l xof tisf x
B} & 999 WS ou|sitt, 295 E XM= EYFUISEE, xF) gk 1 7t

% ool WAY FHEH)S e

h) DNV Ruledl] @&}, 23 80| 10°d w9 71&EE T2 AA 0] AHL3HE Vertical ¥
o) J}&EE AR, a2 FET} (Pt.3 Ch.l Sec.4 A

<EAD>

1) Rule Scantling?] AH&3}= accelerationgt2 AAZE 919 FA( a)~h) )& 3 F3A
U, B EACAE 99 AAL T8 7317 accelerationto] ot#le] wave frequency©l A<
added mass, damping coefficient, wave exciting force®l €3+ accelerationgt® &t 7}
A3t}

wave frequency: o = 1.00 [rad/s]

F3 = 1.06%10° + 1.97%10% [kN]

F5 = 1.05%10° -4.92%10% [kN-m]



oluf, Z} T gt added mass®

damping coefficient¥¥7} o3} 2t}

Station No. b, [m] Tn [m] ass [Mg/m] b3z [Mg/s'm]
AT THAE EF station®] station?]
added mass damping coeff.
0 0 10.78 0 0
5 32.26 10.78 289 135
10 32.26 10.78 289 135
15 30.37 10.78 223 109
20 0 10.78 0 0

9 e dolwgoz ool o] AHEshH HA Aure] tdk Added mass, Damping

Ay, = a,dx=6.1x10"
L
5
A =—joa33dx=4.4x10
A = xa,dc=24x10"
L
By, = [ bydx=2.9x10"
L
5
B, =—job33dx=1.7x10
By = [ x’bydx =1.1x10°
L XD,
C,=pg[b,dx=74x10"
L
Cyy=-pg[ xb,dx=1.3x10
L
Cy = pg[ xb,dx =2.9x10"
L

9 AFEERY AMAA E5F<¢ AHute] Heave-pitch 94 +THAF2E F=3l,

Heave & Pitchel]l 2]3} vertical accelerationS T3} L.

2) 1oA 3 vertical acceleration® 2 Xulo] 5& o, Myl 2H83l+= added mass
o] 9|3 Radiation Force®XE &1, |24 ¥ Radiation Forceol <3 VWBME T3}A]

[e)

.



10. Rule Scantling

1) T4 283l Total Bending MomentE T3}A] L.

Total Bending Moment = SWBM + VWBM

o, SWBM: Specification’d?] A A9l SWBM & Rule®] Minimum SWBM#t 3L
VWBM: Rule®] F424 o & +-3 VWBM

2) Local Scantling
Bottom, Side, Deckell W3l 22 3k 719 Plate®} Longitudinal Stiffenere] th3}ed Local

ScantlingS 3§31 2.

L2 [T
1]
g e P11 I
[ ‘*1: '_ i ] i
i 1 4 E
o orer B x I
a6 AE) g 1 uﬂ_-iﬂ: -3 I
il
l o L, - I
sl ) : Plate |
™ Ly . .
I O N > : Longi.
LWL L E 1 ¥ L l
(ANTE) ATE . !
e sP2 ol 1 |
wlE AE) K_—“ !
fHbL27 v
i o !
1] - l
xh .
5] I
STH DECE .
(308 AJE) i ™TT I
F -
0 Ly !
19 T L L Tt T ¢t L1 l_.]] 7
“‘ [ A [ [ Tak
17 LI
R T w1 our o l1-|J "9 3 ; ':- 5 : :- — :' Keel plate
|
1 —
841 x12 T41x2

3) 6..< 0 () ‘allowable stress)S 5 st=F: FA9 X+& EA AL
2 EA A F BAE F71ste], AA Midship Sectiono] gk W3, 12 EHE,
Neutral Axis, 22} RWEE AAtelal, BE FAd tat o< o & WHSsES 7419

AFE AAsA L.

X

2
12

(cm?) 1 XfMoment[cm3] 2 Xt Moment[cm?]

Total (&, 2@ A9 FAEL2 A< 19,331 18,976,694 32,534,474,040




11. Grillage 34

D o9& a2¥83 Zo] AF 13 A3 24 I3 EAEV} 474 FEse 12349 B(beam)7} $
t. Ad" 27} Fixed End® =AY WS I¥oz FAS: oW I3 WY

(f. M, 1, M,.5,0)9 BAE fEd2 g0z el e,

(&, 7139 AFA= AN 283 LA AHSsta @A BHARANES 73e 4
Z} E¢} 12 F7]3HAL.)




2) £4 DA 2H1& T4NE 359 A3 W99 BANH, Torsio-H A BA
o] 77 the3 .

|r_1zE| eE|1|
[ I 6l 2El I [ Gl Gl
M T ] L
| f,,| | 12El  6El |L92J LszJ_|_ﬂ ﬂltgsz
M) e Lt R

L_ L? TJ

Do) 2ot 9] Fo|7 AAYE o]-&3t] T-&9| Grillage T-Zl the 34 T4
EZ XA FHE A L. ([Grillage Matrix]F-&)

A Mxhexl Mx? ,gﬂ
=20
831' “‘V‘gj ( ) ‘ﬂ}é? !aﬂ
. 1) 2E2
T
};1 ’ 5}'1 fy2,5y2

)

1
|
|

= [Grillage  Matrix ] |

|
|

|

)

22



3) AAAY FF dA FRuA 7} 7S 5L A (configuration)S 7HIT 3 7HAE
uj, AA e Z9e] & HoldZ Grillage 34 Rd2 ¥ &3lmxl 3k}, 3 Holde] Zo|utak
% 77+ BulkheadZ 3}i 1 Alo]oll= Web Frameo] 3l EAl@tta 714 o, Foix
TF9& 234 GrillageZ2 29¥ A Q. (GRS WEE B7]|33 Grillage Rdo] W39}
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