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Abstract

Recently, the Session of MSC 80" has adopted the new harmonized requirements of
damage stability for Passenger, Ro—Ro Passenger ship and Dry Cargo ship based on the
probabilistic analyzing method reflecting the study of IMO for more than ten years.

This paper introduces what have been changed in the SOLAS requirements about SDS
(Subdivision and Damage Stability) and the results of investigation for design effects

according to the new rules.
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1. S.L.W.L (ds) / level trim
2. partial load line(dp) / level trim

*dp = (ds—d)x0.6 + dl
dl : Lightship Draft
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1. S.LW.L (ds) / level trim

2. partial load line(dp) / level trim
=(ds—dl) x 0.6 + di

3. light service draft (dl) / actual trim
(Ballast Arr. condition for Cargo ship)

Level trim0Oi2t even trim2 2/0I5tH, SLF 49Xt 3l

Ol0lA =9= Explanatory notesOl 28I,
stZHes SE=2& 20062 93




pg

e, oldH™, A2

Lightest Cond. (Ballast condition)& HMI2I8 Oiot
CIE MHIA Cond.2l E&0l 0.5% Ls OlA0|H
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| R=(0.02+0.0009Ls)1/3 j
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F2 = (y*/3) - y*/12) (y<1)
F2 = (y*/2) - (y/3) + (1/12) (y21)
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Jmax=10/33
Pk=11/12
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Lx =260 m

A=0.5As+0.5Ap
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Jmax = 48/Ls, but 0.24 0I5t

y = J/Jmax

a=12+0.8E (E=(X1+X2-Ls)/Ls)
p = F1.Jmax

a = 0.4-F2(Jmax)?

F=0.4+0.25E (1.2+a)
F1=y*-(/3) (y<1)
Fl=y-{1/3) {y=1)

b11 =4(1-Pk)/(Jm-JKk)Jk — 2Pk/JK
b21 = —2(1-PK)/(Jm-JK)?

b22 = -b21Jm

b12 = 2(Pk/Jk - (1-PK)/(Jm-JK))

J={x2-x1)/Ls, Jn=min{J, Jm)

Probability density at J=0 :

po=of oo 1B
Jn  Jmax—Jim

When Ls<L"

JIn = min(] max, 1‘“—)
L
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Si= C-,/0.5-GZ,_,, - Range

c= [30-9,
5

25 < 0e < 30, if 6e < 25, C=1
=, GZmax > 0.1 then, 0.1 m

Range > 20 then, 20 deg.

1
Sintermediated = | GZmax . Range |4
0.05 7

_ (GZImx - 0.04)~Displacement
mom,i M

heel

Mheel = max [Mpassenger; Mwind ; MSurvivalCrait ]

- Mpassenoer =0.075-N - (045 . B) (ton—m)
= Muing = (P “A Z) / 9806 (ton_m)
~ Msunivaicrait = Max. heeling moment due to

launching of fully loaded survival craft

L

Si = min{ Siemediatei O Stinati * Smom. }

~ Sier - B B2 QAN MZ=EE
(For Cargo ship Sinter= 1)
XE SAHUHAS MESE

F

= Stpa - V==
— Smom © Heeling MomentE 11218t ME&SE

(For Cargo ship Smom= 1)

Stina = Min(Spra, Swod)

max

e, -0

max min

Stinali = K. GZ
0.12 16

1
' Range:|? K= [6,-6.
Omax — Passenger 15 deg. / cargo 30 deg.
Omin — Passenger 7 deg. / cargo 25 deg.
& GZmax >0.12 then GZmax =0.12

Range > 16 then Range = 16

GZmaxe EUXIDF 20%Z=D15t12, Ranges= =Y
XJF 25% 2482l AN AHAHE HEEHOZ

Si gt A= &S D13,

- $EHAY IO & (Probability Factor “v”)

V= H-d/(Hmax —d)

Hmax=d+0.056Ls" (1-Ls/500) , .s<250m
Hmax=d+7 ., Ls>250m
is less than
v(H,d)= 0,8+0.2[M] or equal to
4.7
7.8 meters

(H-d)-7.8

V(H,d)= 0.8+0.2[
4.7

J other cases

dA:pz [vl mui +(V2 _vl) : SmiﬁZ e +(1_vm—1) : Sminn]
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Current R 0.5473 0.5666 0.5658 0.5918 Ls (m) R 1 =~ . [_am 1 a ] avr | seeo lazeo/mimi® ol
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( ) 0029 -0247 _0403 _0305 179.9 0.6143{ 0.6327 1.030 - - hd l
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Us AE HlWUAH £HAHO N &= 30~40% 227.8] o0.6630] 0.5025| 0.758| 0.7232] 1.091] 0.723] 0.954
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2055] o06420] o6t88] 0.064] 06573 1.024|Passageo—>4 = o AlDXMZ Of== o >
2320 o06667] 0.6353] 0.953| 06932] 1.040|Passaces —6 Design©& &HEE R Oledz 2
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2750 o07002| o06353] 0.907] 07249] 1.085|Passage 1 —> 8. Pertia aM +0.4 o = .

3000] ortes] 06007 o0o76] 07399] 1.032|Passage 1 —> 4, Patia GM 0.1 = Wing Tankl =& EEeiol el Attained

5P -

317.8] 07275| o6248] 0.850] o07as6| 1.095 Wagsﬁsojiogr;;lawoz Index2! 2t0] “0.01” E& X012 B £ Q|

3320! 0.7355] 0.6437| 0.875| 0.7618 10Mmt1()_::9 Om 7(;3:“31‘ gl_t':!_e_} _ﬁ_/él- M()“ Hee“ngo X-I

a465] 07432] o7803] 1.0s0] - _ _ o=

3470] _o7435] oem7] oo03] 07674 1.032|Passaget —>5 H SEE £ A= gH2 28s6ts 2101 Rl
~RoRo =

179.9' 0.6143 0.6327 1.030 - = E’L'

199.9] 06383 0.5504] 0.879] 0.6876] 1.081]W/T Dock: No. 5 —> No5,7 Deck . - s|=TIA o = A

199.0] 06353] 02977 0.626] 0.697t] 1.007]W/T Deck: No. 5 —> No.5.8 Deck * Light DraftBiid= &SK< 301 =i 0.95

227.8] 0.6630] 0.5025| 0.758| 0.7282]  1.091]W/T Deck : No. 5 —> No.5,8 Deck O|/\}0| EIEE GM% 6} % (Partlal Draft

Special Issue of the SNAK, September 2006



88

SOLAS &&=

2} Ballast Draft ALOIOIAISl &Hl Condition
A9 GME V| WE0I Operatinglil M=

FNe Y= AL W)

Partial Draftidel GMZ XdE Fd=2, 2
Design S1Z2U0| ESX4 2US SIANE =

oLt Ol gigigt Operating Condition0il A
&89l | padable Container 448 RISt
E‘EE IAIAE—I}“ X-I:él EIR]’. OIQ
Draftdt 2842 ESX 4 (attained index)=
HA L2 Z, Partial draftg &H &2 Hol
Ballast draft® RH 2tc= A& AN #FG
0l EISXI2=E 2cle 2Hl g = AUS.
Hold Wl S8t Container &l S8 2=
Oh= 2F.3‘+6}01IM‘— Wing Tanke Z0| oM
HE4E (5, dZ0 ’—‘.‘S HL) SDS AHlLH
= o2t S216H0 BEE

Deepest & Partial Subdlvision DraftOil A &
HEE 1
A

|

o GME2 ZE=Us rE6H Trim
cistd, AHi¢ = LHAICH Ols Tim &
Biel KMT= &oteh=0l gtol GME SEatA

mats, Jisd 2&
0.5%Ls 89 W2

Condition2 Trim2
8'.; D-IOl t”.alIlol-

l->-|

5.2 Ro—Ro

Ro-Ro &0l UWAKH=E AAEZ Q=6
8t Design Criterias= Hin® S&=0dtll,
Freeboard deck (No.5 or 6 Deck) &0

JIMOl Water tight deck® &I&0] &§&&
Aoz mog,

2IZE Freeboard Deck® Head 2& 2 Air-
pipeSl HHXI, Tank Bottom<l Scantling &t
Sc &) HAELN EE HAD 0|1RHANESE
St0I0F otH, &AM ZREH Water HeadE A&t
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Heeling@ 2 QI8 Attained Index2 &40}
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H2A SO AL 22 HED ERHICnD g = ™Y
2CH

HE0 Fuel Tank Protection 2«
HFO Tank%f’.l HiXIE &M
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