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=8 Zthll, =Xl Consortium Project?! HAR-
DER (Harmonization of Rules and Design Rationale)
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rence 3/Resolution 14)
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(2) Model Test
Aol o5t ghHe| ESTACZA Model Test 2
CHAME = ACk

(3) Numerical Model
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8 3 SAMENE HESTE ATSINCL olof wef
IMO= 1977 SLFOIA 3l2Mo| 78 U 2eMy|x=
= SEEXUIH(Probabilistic method)o|| 2H3l0{ &
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0§, MSCe| £0lo| izt 19924 Ji|=l SLF 365]2)0]|
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in IMO Instruments2| 2|HZA =2|5t7| A|ZHSICE
UlEfA, &AM TEIol HarmonizationS 19604
T X 0|& oF 4017} X|AE|02 SEEAO| 2k,
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1) HarmonizationZ< IMO Res. A.265, SOLAS |I-
1, Part B & B-12 baseZ ZIa#5/93o04, 199844
FHEEl SLF HM41xf5lelofM AFEZEOHSOLAS II-
18)0| DRHE|ICE S5 OfZAMEL siEMel Ak
HMT|ZEE M harmonizationstT, 0] Zele| &
§% 1 48s EUZ Cf2 IMOUe| RE &of &
= Codeo| &4t ERIM7|Fe| Saxigls 51|
Z 3H2ACL oloj] k2t SLF 41= 2|K|E ‘Development
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HITHBEI®
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2) Harmonization Philosophy
= S YEI|E2 8 SOLAS HI-1, Part
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INHE 2ZHI} glo=Z =M St 88 B12 S
K& %2 FHsIo, siEMn) ofziMe| 78 4 &
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FEAMTAE HarmonizationSICh= CHRIZ|0f= By
20| gileaZ, SOLAS II-12| Part BL} B-19
Harmonization&2/0| &e|%|Q1C} Ciot Egt XAL of
M 2 SIEMO| CHsto siRle| safety levelS S5}
H RAIH= Y=l slolsigion, S5t safety level
A[5t7] #15t0] 2t=0fA sample Aibts S4I01Et
5101 TSIACY.
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3) FQ LEAR

- Damage statistics

(IMO Res. A.265 H™A|Q| Ak
- Probability factors (p, r, v)

data ARR)

- Draughts for evaluation

- Permeabilities

- Survivability factors (s)

- Subdivision for minor damage

- Required index (R)

- Definition, watertight integrity, classification of
openings, etc.

4) FR JHE(hel N

(1) Probability factors (p, r, v)

OlAEL|0}S AJ1 0]% FZIE Nordic group (Den-
mark, Finland, Sweden, UK)2| S Z4ZHSLF 38/5/6)
7t HIAIQICE EESE factor T2 M O|Ate| &4
o A% Pi-r 0| 29| = = QFE HK|5P|
2|5t Poland2| X|oHSLF 38/5/6)0| HIAHE|AC}.
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EH| oizyo) tiet 2HEt HY 5%

(2) Factor V'

0122 bow height study(SLF 39/5/3)Z baseZ &t
siRfe] Zok2 25 OlAlo] ZTE 2= Mol 2
2 ZM PCCE= A|HEOZE Attained IndexJ} Z
0, Containerd2 2 ¥&ta &X| Y=Lt

0%

2ot

(3) Survivability Factor ‘s’

H|ot=! factor ‘s’ = sample shipL7(&at Sisi#A
o} 2 xjoj7t glon, AEERHT|E=2 IMO Res. A.265,
SOLAS 1I-1/8 2 [I-1 Part B-10| 9td=|QiCk Clak &
EMo]| CHslo] HESAY AYHIE 0LZE HEee
22 severedt2E, 01Z4MDt 30 7HA| MBS BE
M2 457K §&517|Z BICE

(4) Trim

2o ZIIE2 level tim2 MFsICM, U&=
7152 worst trime HH510{0F STl FASIF2L,
HAIX o2 worst timS PHAESI0] AlMShs YHE H|
AISHR| 2SIt

Sample ship TIA| Z Z71E2 ERlo| A2 ¥
st ZIE MEeien, 1 AnE HiEeR EEH
30| e attained index2| B3} (3-7%)E required
index0]| Hldsh= ot AEE|QICH

(5) Required Index

5{5 SOLAS II-1, Part B-11 £25} safety level(A/R)
2 2x|EPIE siienz, 'V factor7| BiA|Q| oz} 2+
0| Z23= Z2, Required Indexs MEH factor?} 11

HE|0{0F BiCt.

(6) Attained Subdivision Index

o] %7|CHHEE] two draughtsE safety level2 Z
HMol= 22 2X7F 2= 3 draught, & Deepest
subdivision load line (ds) 2! Partial load line (dp)of|
Light service draught (dI)Z F7t510{ T7}=|0{of STt
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0| =0519320, draughtd weighing factor= 10.4]
As + [0.4]Ap + [0.2)AI 2 EAMOZ HME|C)

(7) Minor damage

SEExo| dhto| 2XMES HeHNordic Group2| X|
o SLF 38/5/2)5}7| <loto] [04Z4M]off CHEI0 bow
damage(M$-24H Al 2 bottom damage 2712 T
o|gt Z{o|ct =8t 5488 SOLAS II-19] 8-29 ZS6t
e =T M7|=| 1 QiCk 0 FHiE ZHEHR Y

A 2oL ©
Mg H28lD|Z 3 712 §AT A 5|0z =20
[aFEICk
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5) Sample Ship Calculations

(1) ‘Pi-r factors
‘Pi - r 2 AHASH7| 25104 L*B*D=200*40*24 (m)2]

© 1GOMP. B-1
® 1COMP. New

@ 2COMP. B-1 © 3COMP.B-1
u 2 COMP. New ® 3 COMP. New
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0 10 20 X, 40 N 60 70 L P 100 (10 120 130 140 {50 160 {70 180 190 200]
Ls (m

72! 1. Results of Pi Calculation
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¥ 1. Sample Box Ship

Comp.1 ’ Comp.2 ‘ Comp.3 ‘ Comp.4 ‘ Comp.5 ‘ Comp.6 ‘ Comp.7 l Comp.8 ‘ Comp.9 ’Comp.lO

20m | 20m

0m | 20m | 20m | 2m | 20m | 20m

20m | 20m

¥ 2. Results of Pi Calculation

TR «I'in;l i Compartment " 4"‘3’Companment T o

_ Compartment
' B-1 New B1 | New | Bl | New | B New
1 0.0311 0.0427 0.0312 0.0381 0.0098 0.0110 0.0003 0.0003
2 0.0230 0.0258 0.0350 0.0369 0.0121 0.0121 0.0003 0.0003
3 0.0287 0.0287 0.0428 0.0408 0.0145 0.0133 0.0004 0.0003
4 0.0344 0.0316 0.0506 0.0447 0.0170 0.0145 0.0004 0.0004
5 0.0402 0.0344 0.0577 0.0486 0.0182 0.0157 0.0004 0.0004
6 0.0431 0.0373 0.0583 0.0525 0.0182 0.0170 0.0004 0.0004
7 0.0431 0.0402 0.0583 0.0564 0.0182 0.0182 0.0004 0.0005
8 0.0431 0.0431 0.0583 0.0603 0.0184 0.0196
9 0.0431 0.0459 0.0676 0.0746
10 0.0815 0.0931

Sub-Total 0.4113 0.4229 0.4597 0.4530 0.1264 0.1215 0.0026 0.0026
Total 1.0000

Sample box ship (¥ 1 &X)2 J1M5|CE 2+ 72
<t 20|= 20mM #USIAH| 10742] compartment £ 7}

M1240M, Pi AAZIN= ¥ 2 ¥ T2 13} 2Tk 5
com-partments groupO|Ate| Pizt2 ‘0" 0|22, AlAt
A= 4 compartment groupZ77tX| Z&A|ZCEL HAHA
2 M4 2 Mo|§= 88 SOLAS II-1, Part B-1 £C}
PiZl0| 7151, ZUF = LL8I,

Factor T € HEs}| ¢50 Breadth?| 5%, 20%
5! 30% 2Ix[0ll wing compartmentE 1245|%LC}E 5%
o| AR ¥ 2 HHEixIHC} ZHASIH, 20% 2 30%

9| A= ¥ 0| B7ISIACL
(2) Sample Ship Calculation of IMO SLF Correspon-

dence Group on SDS(J8 2 %! 3 &%)
IMO SLF CG on SDSO|l= ®2|LztE EEHsH 2HO

HITHEIM

JH=0lA 2239| OfZ4M 3l 4139 SiEMol| CHEH ot
ZIPt ME=ACH

JHI = XPEZ Mt A AHHjUMo| Sal 2

3 mHiE 2C)

E35|PCC= 'V factor9] g@%Anamed Subdivision
Index7} SH HI7HE|QICE M}2IM, Correspondence
Group2 16712| sample box shipdi| CH50] p, r, V'
£ AAksHo] Z+=29| softwareE ZHZs |2 5192, Ao
S40{ZHM0Of| CHSl0= HInt=E 57122 small validation
groups ZMSI0] AZ3I0] XBXHCZ QFFEX|F
{Required Subdivision Index)E Z&3|7|2 SISICE
(8) By

SOLAS II-1, Part B 2! B-12] Harmonization X+
= SLF 42(1999H)01M &Z3SH|=Z 5192LY, sample
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121 3. Sample Ship Calculation for Cargo Ships
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5. HARDER-Harmonization of Rules
and Design Rationale

1) Hi&E
Herald of Free Enterprises Al O]%F EU V|5

£ 5ol 425 SRET/IE2 LEAgss S8 A
of Y17 ASSIZION, B4AY IMO SLFOIA FZS
o parmRIATEle] ZsiEliiA EU FlsS 7
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Xt{0| SOLAS II-1 Part B 2 Part B-12] Harmonization
Ozl $M =9 ¥ Zlgjaxe| HHlSo2 S/RAIT|

£9| FA0| HIHE £ givion, 0j= Water on Deck
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2) Project?| 74
(1) = 77l working group2 A4

Work Package 1: 24 data2| g %
Work Package 2: &4 81§,
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model test S0| EL&H=),
Work Package 4: Attained Index2| A4t 2! validation,
Work Package 5: 7|2 £AIZIMAAOZEE A
ME| Te| H|IE S5 @7 TEXS: Re
A,
Work Package 6: AHZ2 M0l CHEH DEYEM,
Work Package 7. Regulation Formulation

(2) Z+working group2| 24217 | ZHH=HA})= consortium
TAIRIO| E|0Y, 2t 0T 7|Te| 9T LR B, 3
&, progress meeting?| &AM BIE S| T/
9/, HARDERS| Z¥}= IMO SLFQ| corres-
ponding groupZ} interactivest=E 2= A
o|Ck

(3) 20004 58 MSCoi 0|2{3t projecto]| LH5l0{ £

513, & projecte| ZNE SLFE E3/0] TAxY

| % Q2 SLFO| QM lelstT, mel
%E% £ HARDERS| SeiEn Uxlsiz=

Q= BAE HoiT ZE Holz X

MSC= 0| 2HZ SLFOIM Cl2e=

}i’i_j 200044 98 JlE| &= SLF 400N =

E projectofM 71& EHE 1 = 20k= OF|
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2

M| SHAEIX] SUH MEZ &4 data 9| i, &
ABO| XX ZTsiMT} TRl o5t MEIXAs

1245}, SHYE0l model testE £8isl0d, 0| &
UE S0l model2 THEO! AMA|
validationS &3] 8t & 7|E &4 SN
9| HlIE 3510 @7&l= Mol J|FE &2
OF(A2| “equivalent safety level”) ZX5H IMO
o] LASHY S EHCZ JHsly, OIS
EZE &4 5 oN0] EHEE MUMAIE HAlIS
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EI7THBEIR
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