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Abstract

The International Maritime Organization(IMO) has required that the
vessel shall comply with the specified damage stability criteria for any

operating draft.

In the present paper, the emphasis is laid upon the calculation method
for damage stability, which is related to sinking phenomenon of ship and oil

pollution of sea.

The author intends to develop theoretical calculation method for draft,
‘rim. metacentric height, righting arm and heeling angle in equilibrium
damaged condition. The theoretical calculation is based on Lost Buoyancy
Hypothesis and Added Weight Hypothesis. The tank experirhents for

damage stability are also carried out with cargo ship model.
Th-ough the comparision o calculation results with experimental

Aata, it is confirmwed that the damage scability can be predicted in terms of

the presect methcd 10 & certa’n cxtent
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£2 1. HYDROSTATIC INFORMATION
DRAFT | SHIP MASS IN KB BM, | WATERPILLANE | BM,
FRESH WATER AREA
mm kg. mm mm mm?> m

14.3 6.611 7.8 | 57L.8 0. 5352 21.056
28.6 | 11,516 15.3 | 286.6 0.5703 11,219
42. 9 22.845 22.7 191. 9 0. 5905 s
57. 2 31.375 30.2 144.8 0. 6045 6. 010
71.5 40. 113 37.6 116.2 0. 6152 923
85. 8 48. 957 45.0 97.2 (0. 6242 1. 191
100. 1 57.957 52.4 83 6 0. 6327 3. 676
114. 4 67. 054 59.9 73.5 0. 6428 3,329
128.7 76. 344 67.4 GOt 0. 6551 3. 100
143.0 | 85. 783 75.0 59.6 (). 6682 2.927
157.2 95. 158 25 o4, 7 0. 5320 2,793
1715 105. 274 an. 2 50.2 (). 5942 2.661
155. 8 115,289 97.9 47.4 U, 7057 2,535
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BEEEA R AR Rk #1108

225, MARPOL 73/78 (Tanker)
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e # 150m< L=225m (7| A& 178 204
{2os 274 o1 A4
L=150m: 173 A4 (7134 #9)
Side Damage Aol 1/3(L)Y 14.5m% 22 gk
(;1 = jél Hol' b} . B/5, ll-smz 3}"\9: %11\' x\..é‘—’%ﬂ/{l_>
AT T sAus ezt 4ynez vag
i
o Bottom Damage 7&0]&01-52}:{ F.P.~0.3L,11/3(L)*"", 14.5m% #& 3
) 3 ) 7lek #¢  11/10L, 5m%F 22
# n 8 o 6;{ F.P.~0.3L,: B/6, 10m% %< 2
7le} % :B/6, 5mZ 2 7t
FAYE: 7oz e B/15, 6mE 2L 7t
4EHFERA | A7l Ak AT o olste] £7,
3 H= 7lg 1712 ol 740
o)) )7 A}k fifg ol (xt, d= zHatAol 27)x Yt 7HL= 308
2])
C AT % . II 20° oja ! G'Z' max . 0.1m ©]4t
’ 7
A ! | Stability range . 20° o] A}
fei |' -'01 AP Dynamic Stability
) n I¢ " (834 =A) 2 0.0175m-rad,
5 . é, ) ’10”““44 o] A
74{ AYA (@5 olsh) o °
A
o Tank7} 8| e} £ A7} 829 v]% o 473
T kl‘!ﬁ AL U )
4 kAT S25E LY F2& 1o
g = g | A%l HEsE T (hA o)) 10,60 AETF 0,95
7134 1 0.85  Voids : 0.95
Consumable liguids | 0~0. 95
Other liguids : 0~0. 95
4gneois | AA T s 5 HAT Aeel 4 A4
au] g ol 11 ofde] A7} 5= 149 WINK Tank
=% 1749 Center Tank & 3
HA & ¥ F #4 1.025, A4 1.0, A&F 0.95 fA-&EH:0.90
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DIMENSTOM TO3) (DTS

R EEEE

DiaTéa DLOCF 2 D0 EFLo0nd 7

L, GO5T

LG s

i
&
T

Wit 7 0. Wy Ay

BEREAE KB RIE R10M

PLTRCOE) GLCF (30 L4
RTFCCR) g DLCE 02 g8 IME L2 DT (O 20y
THOCLED) (RTPCLCEY JSTMEL ) 7105, TF CR)
LUFL O3 TR JDLCFY 0 L TLEV IS,
THMCE) JOFYTEL D, FIREM G TR L0 (il 105,
FURTMCR) LM O WWEE R, NEEL 05 L6 el
B CE) GGG GG CE) LG C2) L, DEGE C35) W y,
G G2 JDESE 03 (P C32) L RaD 00 JDEG O (PRS2 3

G721 40000000/

- QFEN FILE % READ DaTA -

OFER (L G FILE::"Cr CURVES O DET )

DO Ly 1

READCL, 100) 10D DT e oy J0 b oy g ety b f1 Vévid
FORPIT O L0, a)

== THE

ST (T )

WERLME (5,10 DYLiD

READL,

WHITE (%

L2 MR

Cal.. OF FIMNAGL DREFT @ TR =

1Y BHRTTE (8 o)

RS SN
T

e AT ZRTHC LD
HO#DNV ARTFCOY Y #0, 0]

TCOY+HSIME (L)

110y TR D)

20 TRC1 01D
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B T T O T T O D IR LR (Y T AT O
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WETTE (5 50 1101
WHR LT Gy 400D

READCLLLT20) LEY 1ol (i) on
C .
WHITE G 00 LU O3 (BT ()
11 COMT YU
110 FORMAT (F 10, &0
1260 FURMAT C2F 1008
MRS RS A EE T B R R N O I A T R S

DU et

D S R A
T
A B O T N e N O B 1 S U IR TCIN AU I I NP0 O A B A O
TLEN L) =50 00~ (DL CF L) +DLCET (L)Y /0,
THIM O y=RHUE DV TLEY (1)
DMTOL D =MICL O - CTFCL CO RSP0t el 0k 0y ) 1
AR G S A L A R S R B R e R O RS PR O BRI
TRIMOT b= CTERM O ADMTOY (1Y) 2 o0, o
TR OOy =TE O #5 RE 1C0) - PRI L # 00 e DGR L oL i
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REESILDCL 0y R oy o0t g OO

VARIR: PO L o iy 0y
U R A I IS A R SN B S R P S I A R b R N
SRINIETI PN R NN RIS S N i I
FASCT y sk PEOL Y G s
RS TR BRI O U N RPN I S A T PR T B L St SR IR S I
S AT S,
A R R S L R R S NI S R R I R A
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(44
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w4
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BEWEAR KB QK B0

READ (1, 150) GHME2OT) (bl o))

FORMAT CAF1L0.8)

FICD) = W2 0D ¥WTOG) / (BME (1) #DI

RAD (1) =&TARNFT (1))

DO 13 I=1,3
FDATAC L, 1) =5L0F
FDATA{ 2,1)=DY
FDATA( 3, 1) =50
FDATA (4, 1) =0
FDATAL 5, 1)=A
FDATA( &, 1) =8
FDATA( 7,5 =WTCH
FDATAC &, 1) =TF (1)
FDATAC 9,1)=TA(L)
FDATA(1O, 1) =T (1)
FDATACLL, D) =DIS (1)
FDATA(LE, D) =TRCIT)
FDATA (LS, 1) =LCF (1)
FDATA (14, 1) =kM(I)
FDATA (15, 1) =TFCL (1)
FDATA (16, 1Y =LEF1 (1)
FDATA (17, 1) =M1 (1)
FDATA (18, 1) =kl (1)
FDATA(19, 1) =DIS1 (1)
FDATA (20, 1) =GM (1)
FDATA (21, 1) =6M2 (1)
FDATA (R, 1= 862D
COMT ITMUE

WRITE (#,5)

e

WRITE (%,60) ((FDATACT ) ,J=1,5) , 1=
(1), I=1,
(TE1 (T, I=1,
(TR (1), =17
(FTRIMOL) o T
(GM1 (1), I=1
(DEG (1) 4 E=),
(DGZY (1) bl g

WRITE (% ,70) (T

1

2 (1)
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r CLOYE (1)
SRR A N SV PR N SRR L L A T I LA I V0 B T S S Pt B PRI
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i L T R R N Y CRR R SN I AT S I

1o FORPIST O 2 0000, T DIRGETT Gl TR FLOUD LG =, ) i, 5
* D G MU TRCL L.

20 FORMa T (S, 0y TP =0 R e, /00

a0 FOMET (8 CrORIHAL DR T A TR FLOGDING e, 5,

40 FORMEGT (500, s TREUT LD L 9701 ..., . e

el PO, L N LA PRI U S S TS B S

=18) FORIIGT €77 008 v 5% DATE #xe
* SX, 0 ITERMS

W)

1 ": "
T OE LG R, NORMEL LT
FULL Lan s, 20,
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i B
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. gy, N
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BEBEAR KBRE NI H108

5%, (3 Tat o AFLOLE, /,
55X, (4) FTRIMN = ,3F10.%5,/,
=X, (5 G = BFLOL S,/

5 -

T/
EX, " (h) DEG = AF10.5, /.
5%, (7)) DEI1 = JAFLOWES /)

* k Kk X ¥

L 1 3 LIGHT  COMDIT IO

* DRAFT AFTER FLOODIMG = .05030

IMFUT TPCL ...,
* TECL = 00600

¥ FINAL DRAFT AFTER FLODODIME = . O5LE0

* INFUT LCFL,HTCL o

* LCF1 = L0Z600
* MTCL = 00082

[ 2 1 NORMAL CORNDITION

3O FLOUDING = L0380
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GX, ¢ (3 TAl m AEAOLS, /,
X, (4) FTRIM =, 3F10.5,/,
=X, (5) GHL s AFAOL S,/
=X, (6) DEG =0 EF10.5, /.,
SX, (7)) DEZ1 = 3F10.%,//7)

(=5

* Xk Kk ¥ %

5TOF

END
ol

L1 1 LIGHT COMDIYIUN

* DRAFT AFTER FLOODING = . 03030

INFUT TRCH "

* TRCL = 00500

¥ FINAL DRAFT AFTER FLOOLDIME = .00

* INFUT LCFL,,MTCL C.ae.

* LCF1 = L0Z&600
* MTCL = .00082

L 2 21 MORMAL CORNDITION

# DRAFT AFTER FLOUDING = 023390

INFUT TFOCL .. e
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