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Conceptual Design of the 25,000 tons Cruise Ship

for Coast Voyagé

Dept. of Naval Architecture & Marine Systems Engineering Song-Han Jin

Directed by Professor Dong-Joon Kim

As a leading country of shipbuilding Industry, we have to consider the future of
the korean shipbuilding industry. The rapid growth of the cruise ship industry gives
us a potential long lasting market for our future, which faces an urgent need of
restructuring.

The excellence we have acquired through the merchant shipbuilding should be
passed on to the next generation. The primary competitive power in cruise ship
building is not in the minimum building cost, as has been the case with the
merchant shipbuilding market, but in the higher quality. The higher quality of a
cruise ship can be achieved only when the ship design has reflected the dynamic and
various needs of the cruise ship customers. This is what the modern Total Quality
Management tells us.

In this research, the conceptual design of the cruise ship that is suitable for korean
coast was carried out.

After the main dimension was presumed, the hull form was developed and the
general arrangement for ship parts was achieved and the stability of several load
case was evaluated.

In this process the various kind of empirical formula was examined and some of

them was proved it’s usefulness for cruise ship.
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Table 1. H2 &= LFAAY &8 T 25249 #=

L s

Taurus Aires TEE o E
Zol(m) 150 200 205.5 171.6 168.5
Z(m) 25 285 25.2 24 24.9
FET 25,000 37,000 28,979 18,445 20,000
s7203) 960 700 1,305 894 650
S5 A(E) 400 560 - 320 350
42 (Knots) 21 21 18 18 -
Table 2. G20 & F AF=24] FE (19973 dA)
New Utopia Fuji Orient Venus Nippon Asuka
&3] A dEaF= MOL dEZF= MOL NYK
TET 12,378 23,340 21,906 21,903 28,7117
=A%) 594 600 606 600 610
STUE) 63 175 120 175 243
< 2 (Knots) 25 21 21 21 21

ARz, B4 o A% TR Avtoldw nF ARz AFL Yoz & A% 24
+ 300%elH 4007 FEE HATEZ YAvoh 2y ¥ A ATz e F
A7t oz dael HlEz A Ao]2E Foln 4% walA HA £ £8 8009

=
oA 1000% HEZR B+ Aol 83 & Aoltl. olE Eo] SuperStar Taurusel Ho &+
TE 960Felth, T3 Mulx F£Fo HEy He 4 O £599 £ 54 FA4719
7

$ 2} 104 300 1 £Folm2 o] FL AAshe] $FQ £ 3008 A4 4008 HES

[e) o [
dutoz Assd wgAE ol

sAe, @Re] At AFZ AFL AE ZANTable 3218 Az} @3 Abslg
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2. ALFEE AF=42 AMFAA

2.1 A A A (Design Ship)e] 2 A 9ok

HA evtet FHAAM ddFHT e Aase] 9 EAS EUE AN FRE
Table 49} Zro] Q972 3 T}H[2].

Table 4. A Q9 #&

Zol(m) F(m) FET S2(3) s7Y(E) | &38(Knot)
150~200 24~28 25,000 1,000 400 20~25

22 AAH2 F2E(Main Dimension) A

221 #A AHA 24

Table 5, 60 A&3}FHAct.

o HEH Jde ¥l F RoPax 1, 2, 35 $-2vel MioAM 24 FolAY dx
gt &3 FA Mutoln, Asukas 1991d ¥YE NYKS 2800027 AF2MozA 9
2o AF= A4S 94 @A GD EgeEe dueld5]. 2 9 HdaegL A F
otalobel A& T2 FhBadl A &8FA Mutol 6] x| g o] MulEe] disj]A
¥ Fad AEst g1 ol FuAgzw LA 2 9] A, B, C, D& vlRdA A

T Addtew AxdA 2] FuAgEA ] FE7HA7F ol ATHTL

&

o

HANE At 29 S5 4w AFzMelY] R FT F4L 9

Aol AR v A ¥t wehM g Feo5 £ WEH vl Q2 Ay

o



Table 5. %4 444 A2
T
g9 | wp | B | D | T |wr|owr| ¥ lsss|sn| 529 4200 | 42| Cabin
vl =3

RoPax 1 105 20 1625147513979 11,733 | 5712 9,258 | 464 52 123/976 | 17 92
RoPax 2 117 189 49 | 4358 [ 1517 5875 1,500 40 115/890 |24.2
RoPax 3 208 29 7.2 1157501 9,900 | 25650 | 40,000 | 400 41 /1800 | 24 180
RoPax 4 | 162.1 | 276 | 21 7.2 19,504 2,000 665 27 | 300

H] z=

160 | 247 | 104 | 6.6 |11,878} 3,596 | 15474 | 28,717 | 584 240 ARAE| 21 292

(Asuka)

Europa 17986 | 24 6.0 28,400 | 408 270 21 204
Olvmpic |55 | 956 7.1 24,391 | 832 | 360 28
Vovager

SuperStar _
159 25 25,000 | 960 400 |odAAL§ 21 480

Taurus

SuperStar _
} 200 | 285 37,000 | 678 560 AgAHAL| 18 339
Aries
SuperStar | s g1 | 225 19089 | 900 | 470 |dA4=a8 |184] 400

Geminti
Minerva 1222 | 166 4.5 12,331 | 108 24 oML 135
Radisson

) 1158 | 32 89 1,300 18444 | 34 194 |AWAL 125 177
Diamond
Nordkapp | 1233 | 195 49 850 11,350 | 490 | 59 50 18 | 230
Polarlys | 123 | 195 47 11340 | 490 | 63 |odmnse 175
Mariner - _
; fz‘ ;3‘;’ 160.7 7,682
AM 145 | 24 | 96 | 75 3365 | 15685 | 19903 | 767 | 301 |«4AAL| 20
BA 137 24 9.0 | 67 3,151 | 11,806 | 18,400 | 870 300 o 4L 21
CA 115 {168 | 64 | 545 1,919 | 5,858 4973 1,280 70 oML | 23
D& 170 24 156 64 3,831 | 13528 | 11,312 | 1,124 0 292 24
EA 106 {204 | 80 | 5.7 1,981 1 5921 5954 |1,010 78 151 19




Table 6. fAF A4 ¥4 =g

F.N. N N
A ) L/B L B/T N7 AL A& s
Cb /T B/D v/ (Lxg) 1 Hd &9
- | MAN B&w
i 5587 2
RoPax 1 0.5587 525 2211 3.200 4.201 0.2725 16V28/32A 4800BHP X 750RPM
RoPax 2 | 05290 | 6.19 | 2388 3.857 0.3675 \2?;8213 4350k W X 600RPM
RoPax 3 0.5762 7.17 28.89 4.028 0.2733
RoPax 4 | 05907 | 587 2251 1.314 | 3.833 0.3485 12,600kW
ulz
] 05788 | 6.48 24.24 2375 | 3.742 0.2727 MAN B&W 11770PS X 400RPM
(Asuka) 7L 58/64
. MAN B&W
Europa 7L(8L) 40/54 x4
Olvmpic Wartsila NSD
Voyvager 9L 46C x4
SuperStar 636 02735
Taurus
SuperStar 7.02 0.2090
Aries
SuperStar 7.28 0.2361
Gemini
Minerva 7.36 27.16 3.689 0.2006 MAN B&W 3480k W
Radisson Wartsila Vasa
362 13.01 3.596 0.1908 15500BHP
Diamond R 8R32E/6R32E
Norckapp 6.32 25.16 3.980 0.2662 Mak 9000kW
Polarlys 6.31 26.17 4.149 0.2592 Bergen 11260kW
Mariner
()
AN 0.5863 6.04 19.33 25 3.200 0.2728
BX 0.5216 5.72 20.50 2.667 3.582 0.2943
(oF:] 0.5428 6.85 21.10 2625 | 3.083 0.3523
D4 05054 | 7.08 26.56 1538 | 3.750 0.3023
EA 0.4687 5.20 1860 255 3.579 0.3031




Apgete] Adbe TSR T Fo5 24 AL AX AT F FoTF

€ FAH31
Aol &, &4 5% Z2AHAG
1) A35FDWT) +4
AstF o= e 2 g5 A7l
- DA FEFZEE vie] AF(Light Weight)& ™ $3F
- Autol] M b gtE, oA, $5H Y, A8, g, A5E £ u oH &3S

A3 Lt A E(Ballast) S0 Tddh

AsEFE BT dGdd A AFF AAS 24 a7EA 4 kAl
f

B
r>~
o
o
32
x
~
S
1)

-
=

Table 7. 2Ade AstFzF A

g Value-Unit Coeff. A (tons)
Passenger & Crew 1400 ™ 0.10 140
Provision & Store 1400 =3 0.20 280

Fuel Oil 293 ton/trip 3 879

Lub O1] 30
Fresh Water 430 ton/trip 3 1290
Sewage 140 ton/trip 3 420
Ballast Water 595
Marina Equipment 700
A 4,334

® A3FF AX A Margine 5% & T3 A28 .

w2t A Design Shipel AMEFFS 4550 tonsE 2 A3}
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- GENERAL CARGO : 260*(L*B*D /10°)"%*(1+ 4%V (L*g)—0.20)

- TRAMPER,BULK CARRIER" : (260~275)*(L*B*D /10°)"™

- LARGE CONTAINER SHIP : (325~350)*(L*xB*D/10%)*%, v /V(Lg) = 0.27
- CAR CARRIER : (25.5~0.0067L)x(L?*B/10%), V./V(Lg) = 0.22~0.25

- RO/RO CARGO SHIP : (185~200)*(L*B*D/10°)*%, Vv /V(Lg) = 0.25

- MULTI-PURPOSE SHIP : (290~320)*(L*B#*D /10%)*%,

1+4(V,/V (Lg)—0.29)*1

- COASTAL CARGO SHIP : (185~200)*(L*B*D/10*)*®  for L*BxD > 4,000
- LARGE TANKER : (1.0~1.1)%(7.2—0.0015%L)*(L**B /10°)

- ORE CARRIER : (0.90~0.96)*(L/10)"**(B+D)

- ORE/OIL CARRIER : (0.98~1.02)*(L/10)"®*(B+D)

- COASTAL TANKER : (200~220)*(L*B*D /10*)*®, for L*B*D > 4,000

_10_



of 44 FolA Cb gol 718 #AE Zeloludel FHAL Agsto] A
stk 2449 ARES Y3 A% FekF ol el Y AHF I vl

st K ktH(Table 8).

]|

Table 8. HFa AL A$8 AotF T 24

FAA A #% A LWT z}o] %6(x}Fe]/LWT)
RoPax 1 2,548~2,745 3,979 1,234~1,431 335
RoPax 2 3,024~3,256 4,358 1,102~1,334 27.9
RoPax 3 9,183~9,889 15,750 5,861 ~6,567 39.5

Table 8N ol AL Agd ANGEE AA Aatz2s 84 sHolg
wolFol HAM HEHA e 2xel WA A T w2l AzEn

stz FAL AT He AAZAHu) FFEHA AN
Z]

S
o
g,
&
o]
®
of
ot
u

T 7] 32 (Engine) £2 02 FTE3 Aastes AoltH9].

O A% #A £F FAHA(Ws)

- GENERAL CARGO : (40~41) * L% (B+D) *C{Z*k/10°, L/B = 6.0~7.0
- BULK CARRIER : (35~36) *L'® (B+D)/10°

- LARGE CONTAINER SHIP : (50~54) * L% (B +D) * C}2/10°

- CAR CARRIER, RO/RO : 0.13*L!°xB
- COSTAL CARGO : 36*L“(B+D)/10° or 110 * (L*B*D/10%)%%

- TANKER (SBT TYPE) : (6.1~6.3)*(L?*B/10%)
- COSTAL TANKER : 38*1%(B+D)/10° or 170 * (L*B*D/10%)%%
- ORE CARRIER : 38.5*L'5% (B+D)/10°

_11_



W,= ko (L-B)Z 33, kool A g2 obefol vebe.

W,
LB

- CARGO TRAMEPER : 0.30

- CARGO LINER : 0.40~0.45

* MULTI-PURPOSE : 0.46~0.55

- BULK CARRIER : 0.24~0.31

- LARGE CONTAINER SHIP : 0.30~0.35
- CAR CARRIER : 0.20~0.24

- RO/RO TYPE SHIP : 0.33~0.38

- COASTAL CARGO SHIP : 0.20~0.25
+ TANKER, ORE CARRIER : 0.16~0.19
- ORE/OIL CARRIER : 0.21~0.27

- COASTAL TANKER : 0.26

k():

O 71#% FFH(Wm)
18R FFE F719 A& JYEAMCRIE 71Fe2 At
Wy / MCR
- DIESEL, CARGO TYPE : 0.066~0.075

: MCO {5,000 PS : 0.065~0.070
: MCO <2,000 PS : 0.045

* TANKER : DIESEL : 0.070~0.080
: TURBINE : 0.055
+ SMALL TANKER : MCO <2500 PS : 0.055

k]

g,

o7 M =

of 34 A 4¥e R JHA BYoE o] AN HES a3 . A%

Be%% $4% 2ol EeoluAs £H4e Agatod A2aATH Table 9).

- 12 -



0 rEd
SR EEES
Table 0. v} 789 AoF % 57
TR A A - %
azgA [z ] Aer | o |zaze| 7 |Geiwn

RoPax 1 {1,852~2,000|630~735 |{643~730|3,125~3,466| 3,979 513~854 34.1

RoPax 2 |2,162~2,335|663~773 | 722~810 | 3517~3918| 4,358 | 440~841 29.4
o FEE FAHAG AFES AR dal BEFHA 30% 7lrto]l zolE xo
oge 28 99 WMDY pe

lell A& zej7t dogd Aol

F1 9o ol&
Hd & o8 7HA Ad e 233 Q7] dEes o
P 5URET JubdutERoZ Yo ASEF 34

Lz
it
A

52
!
AL

i

TR

Fig. 1 =X 4] Hutryx

AL "oy e #dY sdojgtn B AE2 SR Ro] x| e b
F&(Accommodation)¥® dwt ety g

B sy

aAF=

go] Atk wetd Hute) AaF
)2 L-]»—,—O-] Agz}'o aﬂ E%}D}(Flg 1).

(A, 9%, A BE
73 ot% F ¥ X (Light Weight Distribution)& 7FA 31 ¢l RoPax 201 thate] A
de

o1 71#H 9} Accommodation ¥EHE ZHEY S

atE oA AA,

_13_



I v gS HHEJHTable 10 #%). @, RoPax 1, 3t Z3tFZEXA i do]
EH7F flo] Axbeta] e

Table 10. RoPax 29 Ass %

BeteE
Rt A Accommo- | Aqure
L B =
i A
ditxeokn Zermo) v A
AATE | ARTE | 71875 T
RoPax 2 2,036 983 770 590 0.156 4,358

upebA Jdgt dub(E e d)e] T EE AEFAFAG ol &3t MR ES A
Abotal sEREES AR E FFRe vl &S ol&std FIE HAAMAHINFHE F
A = Aok olet 2L WRez HALY AR ES QFEE FIFHF F42

, Table 109] "&£ =2 T8 Accommodation FFE ©dle] A

332 ALa 2 cHTable 1),

o

Table 11. A3l5 3o &

Atz
Y=
Accommodation N
ARAFTZF AZ T R = A
=%
Design Ship 5,173 1,377 1,518 1,260 9,327

SHAIRE Sel A TFelE AA AstT IR AUFE TFHY HEL FEFE] 3
FZ2FHEY A ot Q] RoPaxol tigd Aolmz = | B
o AS Ao & Aotk

- 14 -



(2) Kai Lavander 2-& o] &% 34
= =z

Kai 42 AlA 4d 32%= A

ZA 49 342 Finland®l Masa &4
A4 BAC Datag F=Z UE Ao

Aatel Volumed A4& #3l
FA T8I

o

LWT = (Hull & Superstructure +Qutfitting +Interior Qutfit+Machinery System)Total Volume X0.119

¥ 5% Margine AlAF
Total Volume2 ©& Aoz HE Ao

o

Gross Tonnage = KXV
K = 02+0.02logV

of FAANZ ARSIl FEFE ¥ UE RoPax 1, 30 dis] A4tsinz ojs A
Al 73stE F3t wlwste] Eghti(Table 12).

Table 12. Kai 34 & A& B3 % 3

A FA2 AL @ | A HFF apo] [ %(RFOl/LWT)
RoPax 1 3,986 3.979 7 0.2
RoPax 3 16,055 15,750 305 19

Kai 42 AHgstel 78 Aat53e A 28239 0018~19% A5 o8 B
it

AAMde] FE4E 25000tone 2 7IASA T, § Aoz 3 HAAMY Volumed

83763 m’olth. wetx AAM FAY A FFL 10500 tons ol
(3) BH A2 FF Ul & FA

RoPax 13 RoPax 2, RoPax 3 59 Aure n

24 Avtel AT AME e} 3l
o o] wlgo] A3} AAS @ At RoPaxMoldt Rol Fo8 F1 A5F Lol A

- 15 -



abgFe] FAE A Bokuy A AsFEe] 42% A= Sele HA Fud. 29
otz @t o] 42% AT F Hl= 0.13~0.19 ol AH(Table 13).

k]

Table 13. AR MM AsEes Moz v &

%2 (ton) A stz = (ton) AstEan o
T A
A GgEs | AFESALY -
Steel 4]& | Equipment | B]& A A 2 Z;;%;{ﬂ—r A ﬂ; a—; o ) ol o=
Weight | (%) | Weight (%) | DWT % = e
DWT
3,979
RoPax 1 1,733 | 976 757 0.19 5,712
2300 | 058 1,679 0.42
4,358
RoPax 2 1517 | 890 627 0.14 5875
255% | 059 1,802 041
15,750
RoPax 3 9900 | 7,800 | 2,100 0.13 25,650
10525 | 067 5225 0.33

A AMEEL AEETY v} BE 013~019811 B3 HAAMY AHeE
5 FA3 Ed(Table 14).

Z8F % (ton)
A A 2F % (tons)
Steel Weight Equipment Weight
23,000~ 34,000
Design Ship 4,550
13,800 ~ 20,400 9,200~ 13,600
) AstsF AF

A e ol A AN AoE PEARY 0e3 2o goke & Ut
- AR ASFY, ATRE ARFF FHALS Asstel ANE @3 4A g

o
=2
et ABE FHAA HEHY WAL T2 sl B BT
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AR WEA, o Adgtel ofn

Sof Fojof & Zolth. E# RoPaxol Hlal ZF=Mo| & o

2ol Accommodation®] AE AZche e Aztaor & Aol

- Kai 49 A% AsES 2He way AN AAge xolst TAsT

- A8z 3% A5FFY uE 0.13~019% Design Shipel H &8 wu 233 o)
4550 tons ©|EZ ZA3dFFLE 23000~34,000 tonso]th. AT o] B]E= RoPaxol
N ARFRe AP ARFHels] WEel MAMNA ARFFH AskEBe
e olut o B8 Holdm 44T & Atk wH ANE FHEZol H

dA BT FE ° & Aol g3

L
)
=

A AasEs 2 7N wyoez A& mgkoy, tRE WYL o3
W7 AAM ALgol EAZE AT ZRE R dutMduRE o g

el A dAMdo] ZF=Mo]7] &) Accommodation®] FAE £
Kai A& A}&3ad U gt Ao fAs] A Aolth wely %7 4 A FHe

10,500 tonse. 2 AASY

irn)
[y
X
i)

Ir
o
g

St e ¥ v+ S Fig. 2[8ldAM #1& & 2 Axst o

A g7 WEge] £ AT IR FAFFS A F oz

rE
)
r'O
at
o
i
S
L
£

Table 15. 2749 AT FH 4stTF

g5 A3 Bt A o e
EF 4,550 tons 10,500 tons 15,050 tons

- 17 -



(3)

DISALACEMENT AT OWAL (1)

JEEEEEEEEEE
=

(4)‘ OAY AT SEA

a

(=]

20000 40000 80000 80000 100000
GROSS TOMNAGE (GT)

(1) RoPax 1 (2) Asuka (3) RoPax 3 (4) Design Ship

Fig. 2 359 i+ 3o o7 2A=ZE o &3 F34gd HF

3) Lbp, B, T, Cb 24

AegA el 222 FHe FA4L gAY Be AAH 4BE wPos 7
S ok sAg ATz F2E APAAE 4T FH40) gtk 2H9 AR
ARE olgstel A PSS AgAATh MAMY FEFS wiF T st UF
Ne wol AN B3 o8 & AE 9%el £3 27 Fa

2 NAsa.

oxl
o
to
2
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1§
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A
o

Table 58 AHEH MHAAME FEF 25000 tonsol 7t7+E AH¥H(Asuka, Europa,
Olympic Voyager, SuperStar Taurus)®] Lbp7} 160mel 7}7t2 AL & 471 Aot 238

i B 2omel 7AE RAe & w7 A

tlo
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(1) LbpE 160mZ 713

LbpE 160m=Z 7t F AHHA A QoA w9 2VE nstd 246m 935+
. o] B¢ L/B9 %2 657F H31 Table 169142 AXME L/B HFgd Hl<=& g
o}

BA

372 Mg TE 665me AR YcH

Lbpet B 282 TE 2T F L/TE A & 21 240622 A5 HHd 5
2o wEge ¢+ Aok
Table 16. A& F8 A H|

e Ch B | wr | Bp | BT BN

V/V/(Lxg)
H] & (Asuka) 0.5788 6.48 2424 2.375 3.742 0.2727
RoPax 1 0.5587 5.25 2211 3.200 4.201 0.2725
RoPax 2 0.5290 6.19 23.88 3.857 0.3675
RoPax 3 0.5762 717 28.89 4.028 0.2733
RoPax 4 0.5907 5.87 2251 1.314 3.833 0.3485
SuperStar Taurus 6.36 0.2735
SuperStar Aries 7.02 0.2090
SuperStar Gemini 7.28 0.2361
Minerva 7.36 27.16 3.689 0.2006
Radisson Diamond 3.62 13.01 3.596 0.1908
Nordkapp 6.32 25.16 3.980 0.2662
Polarlys 6.31 26.17 4.149 0.2592

Table 17. LbpE 160m=ZE 7}A g

F 7% AN A%

Lbp

B

160m

24.6m

6.65m
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(2) Cb @& A

sl=Z3 24" Lbp, B, TS AH&3te] CbE AAe) BW 056097t Y3 o e
PHHoes

Table 162] Mool Hgsitt= AL & 4 T Table 16914 Cb g
056 A %ot} )

(3) 248 F25 HF
T Lbp, B, T, ®tAvisZoe] BAE Yetd aizeld 2H
g gEe EASHY &#lste R Skth(Fig. 3, 4, 58]
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AA" FoFEol Tz HIE UEHIgn B = o, g o] FoES A
ALY Fo =202 ZAA3}%HTable 18).

Table 18. AMe a2

o
m
+

i Lbp | B T LWT DWT |2tAuls2| Cb

Design Ship | 160m | 24.6m | 6.65m | 10,500 tons | 4,550 tons | 15,050 tons | 0.5609 | 25,000 GT
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23 AAAS] AY A4

231 %A ™9 AY A4

Auk FHold MY A A4Ee AP DEAY, 71F4 8 (Mother Shiple 48
W 7% (Variation) & ol §8lc] AAMe] NYL weEE T sl wyol F2 olgw
t. 53] /1FAEL o8¢ AP WP JPe S48 AAAPE v ABAPoH

2 AAMY HEE A ¥ FUA ISPz RE MY HE PG ol&std A
st

A

FAEE BEY st AN FoER fAF Ao HX(Lines)E d31a &
Fov GEMAE FE 7 U9t a#Ad FE 5 AU Europa®t Olympic
Voyager®] AWl =(Fig. 6, 7)€ ol BAlsle A Offsete FA AT Yubujx|z o]
ZAEA Center Profileg, Z} DeckollAl Waterline® wWEg T3t ol&d A HAs
Offsete2 dx & A3t o|& AAFH S Z Fairing 3% tHFig. 8).

Table 19. Voyagers} Europa B &

Lbp (m) B (m) T (m) TEF Cb
Voyager 155 25.6 7.1 24,391 0.4923
Europa 179.86 24 6.0 28,437 0.6172
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Fig. 8 Europa($})®} Olympic Voyager(o}e})<e] A3
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Design Ship Crulilse
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1.478 0.429
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25 Ay dutulx

A AT AN A¥e a2 @ fFdFdE old w4 A7 AA[4][12]o] A
Algl AdebRRo) izt FEAB wel 7]FAQ Olympic Voyager® oz Mutny
of thd JHeA AWuixE S AF Ao 2w B MHAMY F4H7H
(MV2)2 oA F&8(F9utct Zo] 40mel3h)[13]e 2 3stx, Frame Spacet 712mm, 7
2 % 2740mm, Ze°] 6200mme.2 HAAH(Fig. 17). o1& ENZ F IS 40m
ol sty HA 471E FRow, Ade ZHolg AUFE AAsl Cabined #ix 5%
k. 2 99 Z} TankE-2 Olympic Voyager® Quts]x] & u}gtc},

ae]l3 Z} Tank® Volumes #A3tF% AA A FA8AY Fuel Oil, Lub. Oil, Fresh
Water, Water Ballast& &3] €% 5 & A== AR
olFA =& Data SikobE o] 83 Tank Volume Z#HE =23t cH14].

AR Volume Summary2 Table 212 A28ttt o] Tabled| A A 3pFF =3 A
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Fig. 18 A A4 2] Tank Volume A4 Display(1)

Fig. 19 A A1¢] Tank Volume A4 Display(2)
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Table 21. Volume Summary

CENTRE OF GRAVITY FROM

COMPARTMENT VOLUME

LPP/2 BL CL
E/R 5326.6 ~14.23 5.438 0
BEA’;TNTGSSSSL (s) 151.7 ~55.96 4.254 3.813
BEAQIFNTGSSSSL (P) 151.7 -55.96 4.254 -3.813
LUB. TANK (E/R) 46.3 -19.5 1.207 0
FORE AUX E/R 913.6 14.67 4 0
H.F.O.T 438 .4 -50.59 3.233 0
M.F.O.T 650.9 31.4 4.055 0
M.F.O.T (SETTING TANK) 241.9 31.2 1.278 0
AFT E/R 617.5 -36.52 4.111 0
AFT PUMP ROOM (S) 140.8 -45.13 3.75 3.982
AFT PUMP ROOM (P) 140.8 -45.13 3.75 -3.982
FWD PUMP ROOM 834 46.87 4.169 0
F.W.T (S) 184 .4 -49.78 4.409 7.645
F.W.T (P) 184.4 -49.78 4.409 -7.645
F.W.T (S) 363.7 14.85 4,243 8.307
F.W.T(P) 363.7 14.85 4.243 ~8.307
F.W.T (E/R) 315.5 -2.83 1.188 0
W.B.T (E/R) (S) 156.4 -11.5 1.526 7.51
W.B.T (E/R) (P) 156.4 -11.5 1.526 -7.51
W.B.T (Fore E/R) (8) 57.8 11.69 1.588 7.125
W.B.T (Fore E/R) (P) 57.8 11.69 1.588 -7.125
W.B.T (FWD) (S8) 81.6 69.7 3.383 0.994
W.B.T (FWD) (P) 81.6 69.7 3.383 -0.994
COFFERDAM (S) 95.2 -51.67 4.921 9.994
COFFERDAM (P) 95.2 -51.67 4.921 -9.994
PROVISION 650.9 -67.49 7.155 0
REFRIGERATOR STORE 816.3 -56.25 7.152 0
CLEANING CENTER 1143.5 -41.25 7.151 0
SEWAGE TANK 154.9 -36.26 1.41 0
SEWAGE TANK (E/R) 269.1 -26.33 1.225 0
BOW THRUSTER 136.2 69.51 7.277 0
FPT 198.6 79.4 4.346 0
VOID (E/R) 211.1 -13.99 1.195 0
VOID 214 62.03 7.25 0
VOID 495.8 14.58 1.211 0
VOID 261.2 46.71 1.288 0
VOID (8) 112.6 62.04 3.491 1.495
VOID (P) 112.6 62.04 3.491 ~-1.495
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Hel st mEel M¥g 7hE Mo dstels 49 252H0E2 & 4 Yok

K& Table 220 9|3 Al+& FHorh

Table 22. Ko} A4zt

Mubo] & K
2 Fgolde gPTdor s M 0.0514
A TAde FYTdoz s M 0.0274
As| T gl o] YAIZbo] 2412F wlwke) adu} 0.0171

2.6.2 Condition®} 2] 4}

1) Light Condition : ©] Condition Lightship Ateic] Aol Avte] Egx &4, 13
A ddES 53 ZEWE 5§ #I3E Conditiono] th.

2) Normal Ballast Condition : ©] Condition< 4 7o] < X3tx L%S 7 L9 AMute
EYH EFE B H o2 GwFo F7] YA Ballast TankE Ballasted AlA &3]
3l= Condition©] t}.

3) Full Load Design Condition : ©] Condition 244 $A4A7l Aee AHute Y
I E4E A BHe AYMdAcg owo o nHAFLE FFIE A9
Weighto] #121¢} A3HEE)e] FAE FotF Aol FL3toh
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26.3 Zt Conditionol A 9] A# g3 GZ FHAE

O

Z} Conditionol A

kL

2 Z} Conditiono] A9 24

1) LIGHTSHIP CONDITION

Alte] A7
B9y AN A4z 294 748
Z3+e o4 4 9% HTable 23).

gel ek GZ

o
A&

BoFE53 gir}.
L3ty ¥ ZF Conditiond] =

DRAFT AMIDSHIP 5252 M
MEAN DRAFT AT LCF 5279 M
DRAFT AFT 5444 M
DRAFT FORE 50599 M
TOTAL TRIM -0.385
DISPLASMENT 10500 TONS
LCG 76.404 M
VCG 11.600 M
FREE SURFACE CORR 0.000 M
KMT 14.898 M
UNCORR.GM 3418 M
CORR.GM 3418 M

LONGITUDINAL STRESS VALUES WHEN SHEAR FORCE = 0.

1 16588 85881 0.000

45931.3

LONGITUDINAL STRESS VALUES ON THE BULKHEADS.

MAXIMUM SHEAR FORCE = -894.820(ton) AT A DISTANCE OF =

1 80.00 0.000 302.357
2 12750 47500 536.545
3 163.80 83.800 88.733
4 21850 138.500 -793.646
5 25290 172.900 0.000

33125.2
45811.5
12301.2

0.0

_45_
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MAXIMUM BENDING MOMENT = 45931.3(ton-m) AT A DISTANCE OF = 85.831
2) NOMAL BALLAST DEPARTURE CONDITION

DRAFT AMIDSHIP 6431 M
MEAN DRAFT AT LCF €:>.505 M
DRAFT AFT 6.803 M
DRAFT FORE 6.058 M
TOTAL TRIM -0.74485
DISPLASMENT 14551 TONS
LCG 72794 M
VCG 9283 M
FREE SURFACE CORR 0017 M
KMT 14419 M
UNCORR.GM 5136 M
CORR.GM 5.118 M

LONGITUDINAL STRESS VALUES WHEN SHEAR FORCE = 0.

80.00  0.000 55
12750 47.500 76

21850 138.500 -81

1
2
3 163.80 83.800 -362.124
4
9

9.076 1323.3
7.963 452779
51701.7

1.362 13540.7

25290 172.900 0.000

MAXIMUM SHEAR FORCE =

MAXIMUM BENDING MOMENT =

1116.322(ton) AT A DISTANCE OF =
54247.4(ton-m) AT A DISTANCE OF = 70.397

- 46 -
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DISPUACEMENT I  14880:7
- %
Lce 3 LTz Tos M

GGo
KGo

GZ (m)
GZmrea (m.rad)

ANGLE OF  HEELCdea)
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Fig. 22 Normal Ballast Departure Condition GZ Curve
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3) NOMAL BALLAST ARRIVAL CONDITION

DRAFT AMIDSHIP 6.14 M
MEAN DRAFT AT LCF 0.206 M
DRAFT AFT 6.656 M
DRAFT FORE 5553 M
TOTAL TRIM -1.103 M
DISPLASMENT 13527 TONS
LCG 72.370 M
VCG 9.635 M
FREE SURFACE CORR 0215 M
KMT 14691 M
UNCORR.GM 5057 M
CORR.GM 4841 M

LONGITUDINAL STRESS VALUES WHEN SHEAR FORCE = 0.

1 15411 74.108 0.000 47704.7

LONGITUDINAL STRESS VALUES ON THE BULKHEADS.

1 8000 0000  579.392 13985
2 12750 47500 469586 393343
3 16330 83800 -150.279 470979
4 21850 138500  -878.471 140576
5

252.90 172.900 0.000 0.0
MAXIMUM SHEAR FORCE = 1018.583(ton) AT A DISTANCE OF = 9.048
MAXIMUM BENDING MOMENT = 47704.7(ton-m) AT A DISTANCE OF = 74.108
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4) FULL LOAD DEPARTURE CONDITION AT DESIGN

DRAFT AMIDSHIP 6.288 M
MEAN DRAFT AT LCF 6412 M
DRAFT AFT 6926 M
DRAFT FORE 5650 M
TOTAL TRIM -1.276 M
DISPLASMENT 14233 TONS
LCG 71.468 M
VCG 9.805 M
FREE SURFACE CORR 0.018 M
KMT 14579 M
UNCORR.GM 47714 M
CORR.GM 4156 M

LONGITUDINAL STRESS VALUES WHEN SHEAR FORCE = 0.

1 14840 68.403 0.000 52987.4

LONGITUDINAL STRESS VALUES ON THE BULKHEADS.
1 8000  0.000 535.491 1232.4
2 12750 47500 807.698 44330.9
3 16380 83.800 -356.403 49906.9
4 21850 138.500 —-694.463 12217.1
5

252.90 172.900 0.000 0.0
MAXIMUM SHEAR FORCE = 1150.935(ton) AT A DISTANCE OF = 38452
MAXIMUM BENDING MOMENT = 52987.4(ton-m) AT A DISTANCE OF = 68403
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5) FULL LOAD ARRIVAL CONDITION AT DESIGN

DRAFT AMIDSHIP 5672 M
MEAN DRAFT AT LCF 5847 M
DRAFT AFT 6.632 M
DRAFT FORE 4712 M
TOTAL TRIM -1.920
DISPLASMENT 12316 TONS
LCG 70.455 M
VCG 10627 M
FREE SURFACE CORR 0.388 M
KMT 15160 M
UNCORR.GM 4533 M
CORR.GM 4144 M

LONGITUDINAL STRESS VALUES WHEN SHEAR FORCE = 0.

1 15617 76.169 0.000 50291.1
2 15664 76.641 0.000 50286.7
3 16610 86.099 0.000 51628.4

LONGITUDINAL STRESS VALUES ON THE BULKHEADS.

1 80.00 0.000 580.499 1393.3
2 12750 47500 492.992 41080.2
3 16380 83.800 113.739 515254
4 21850 138.500 -819.169 14113.8
5

25290 172.900 0.000 0.0
MAXIMUM SHEAR FORCE = 1030.084(ton) AT A DISTANCE OF = 9.048
MAXIMUM BENDING MOMENT = 51628.4(ton-m) AT A DISTANCE OF = 86.099
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Table 23. H54A

o] 83 2} Condition?] 23}

Normal Ballast {Normal Ballast Full Load Full Load
Departure Cond.| Arrival Cond. [Departure Cond.|Arrival Cond.
5118 M 5057 M 4756 M 4144 M
GOM D D
ol & ol & e ol &
o > 2.466 M 2231 M 2127 M 1562 M
0.0215B or 0.275 M op e g - -
GZa 1497 M 1.394 M 1.349 M 1.123 M
GZa = M/W| M/W 0.154 M 0.169 M 0.159 M 0.188 M
ol == ol = o} = ol =
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