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Akashi Kaikyo Bridge 2= 1,990m 65m 1998
e e R e e B e == 1.650m A0l

’ Glk)

Great Belt East Bridge diof= 1,642m 65.1m 1997
Runyang Yangtze River Highway Bridge == 1,490m 2005
Humber Bridge A= 1,410m 29.9m 1981
Jiangyin yangtze River Bridge S 1,385m 50m 1999
Tsingma Bridge ==t 1,377m 62.1m 1997
Verrazano Narrows Bridge o|= 1,298m 69.5m 1964
Golden Gate Bridge o= 1,280m 67.1m 1937

. . = 2007

Yangluo Yangtze River Bridge == 1,280m (AA)
o

Hoga Kusten Bridge ALl 1,210m

Mackinac Straits Bridge o= 1,158,2m 45, 1m 1957

. . = 2007

Huangbu Zhujiang Bridge == 1,108m (AA)

[0

Minami Bisan—seto Bridge Q= 1,100m 65m 1988
Faith Sultan M%npet(an Bosphorus) E47| 1.090m 64m 1988

ridge

. . . == 2007
Guizhou Balinghe Bridge = = 1,088m (AA)

O

. . . == 2008
Sutong Yangtze River Highway Bridge = 1,088 CE)
o]
Stonecutters Bridge ==t 1,018 (%(ﬁg?)

[0

Bosphorus Bridge E{7]| 1,074m 64m 1973
George Washington Bridge o|= 1,066,.8m 64 9m 1931
3rd Kurushima Kaikyo Bridge U= 1,030m 65m 1999
2nd Kurushima Kaikyo Bridge = 1,020m 1999

(Table 1) & MIA|I2| 2! s B8t
Az R OEKKE1995), Ship Collision With Bridges(1993)
http://www.jb—honshi, co.jp/center/job/rank html
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(Fig. 2) =2 sHYAl & 4 (Tlsig2 $100,000 0[4)

o] gl A B & 5279 Fa7F ALt FASH=, o] F 64%7F AHR-EA
1A I}A (Human Error), 21%7} A& (Engine) - EHRudder) A%} - o<1 At 59 F
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71el 2Ho|t}, & 3HRAlo] 50%2 AA|SlAL glon, theo gl ool it

=oF
= Abazt o] WAlSHE A2 I 4= 9k
wE H FEE| ZIYRIMAZ|(D) | Md8F ZO[(L)] D/L | Al A
Sorsund Bridge, Norway| 100m 450m 108m 417 | 1963.9.27
Sidney Lanier Bridge, | .. 3550m {74m | 20.40 | 1972.11.7
USA
1000m 5.00
i 11 2 ) 1 12.2
Fraser Bridge, Canada 7m 370m 00m 185 975.12.26
Benjamin Harrison 1000m 5.35
72 187 ) 1977.2.24
Memorial Bridge, USA m 450m m 9.41 &
740m 18,05
i 41 ’ 1
Tromso Bridge, Norway| 80m 390m m 780 ovT.7
i 4.24
Drammen Bridge, 50m 500m 118m . 1978,
Norway 250m 2.12
. Second.Narrows 159m 1350m {75m 7.71 1979.10.12
Railway Bridge, Canada 350m 2.00
Sunshine Skyway
263 1300 165 7.88 | 1980.2.6
Bridge, USA m m m : vy
Sunshine Skyway
263 1300 186 6.99 1980.5.9
Bridge, USA m m m : -2
Newport Bridge, USA 488m 1000m 171m 5.85 | 1981.2.19
Sidney LGslzr Bridge, | 5, 400m 185m 2.16 | 1988.5.3
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7ol o] W U F o] 3R o 9S HUT WA UeF eha 7]
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(1) 0] pe] of Rl B ARG
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S AR Wg-oll tiotel= =shal A Gt
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{(2) Guide Specification and Commentary for Vessel Collision Design of Highway
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Classification Cause

O No Action

—. absence

—. present but not attentive

—. attentive but problem not realised
O Unintended Wrong Action

—. situation misunderstood

Human
) —. situation understood, wrong action chosen
Failure
—. communication problems(e.g. pilot/master)
O Intended Wrong Action

—. navigational basis(charts) is not updated
—. confusion of buoys and/or landmarks

—. manoeuvring capabilities overestimated

—. clearance requirements underestimated

loss of propulsion
Technical steering system failure
radar failure

GPS failure

Failure

O O O O

reduced visibility
large and/or variable cross current
Environmental large current in sailing direction

cross winds

O O 0O O O

ice conditions
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JdEuf olep A2 F 9] 7EES W2 EAAE ¢ Q= Ao /\P“O]‘”EP Z, ol#%
TFAAAANA = Fe 2F DA ASAE wi7]tol| A 9] 7o A, ARk A9
FAAY] B[R] F)oll Al FAsHA obFtRl aAIRke] 171 wiell Hf ARz o] ©AA] T
o] W2 g7t = AT R¢l(incentive) S WA FHth, T ASA o7} H= AR A
s A2 FAZE 717] dheo] FAle] ABAE RESy drje} o] 7|ue] St
w2 AL 7|EdA o] WRst HFo] AU o g7t glom, Ao AdE AR Eolol tffate]

<]

= B4 oH V&S HE 8o TR o o fle A= AL Qlty. V=) T Al
wAstel] whel Hige] 2 AL TAY utel fith olol met AR el 3d
(loophole)& H-¢-7] #Iote] B AHARE 144 Al HaL, 7IE2 A4 o WorAA A &

Ak e A oFoll Al A A4S b oA A Fe. I o] e AAlelA] ¥
FAL Wt TRUT o2 A Aok shz B FAR] Hehe A% 27k et

olegt EARE NAds] 9T o) Qeho w A thorgt Hopol4 oje} 7Hx) W49 74
AA7L AREAT, 8] Aohur) ebde] $o40] B FTAR] WAL, B4
(Sea—food industry) A= olaig imol7} o Q=] AZHEISiE), 197095 BE-Rorol A
= AsE 720 BAEE theat 2ol Xste], 1 koA H3E7uk 14 (Goal-based
Regulation)& A|gHst wl 91}

o

1) g4I R = g0l AL o Fat o]dshH A o)t FmEvh, whebA] o3l 7]

Folle BEFshal Abarz e T M2 T 7] e AAl )lvk de ¢ 9

A2 T AIANA sz Aol ot Il FAARAA = A vIA R

2) Al o212 B 8] Ao 2 H Aol7] witef 7|ede] A& R = wokollA=

e8] o FE = ok AA 2L HAAE St ARl Fde| tigt ZAE HE

5 A FARTE T S G RS ofUtt, ek A4 FHORE e A4
<7> Wing-in-Ground(WIG) Vessels®] -7 =42 ¢l a<td7|Eo] A2 Avjso] =] &)

<8> Lord Robens, Safety and Health at Work, Report of the Committee 1970-72, HMSO Cmnd 5034, 1972 &
Lord Cullen, The public inquiry into the piper alpha disaster, HMSO Cmnd 1310, 1990.
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L ok 57k gt

3) A%E 4L 1L 710 whEold Al 71 HAde) el 71l weh HA
o) o] AL WSiRicy. aE Al o] g o A B AL w2
715k sh Flue dAe] HAo) Y wg olfvh ER gk

T 80d T o]% ul=y Bl FFA A= A AFoleke Aol @A O] HFAAI = ThRh
RAARQRS A7 SFGiT), o]ef 2 JRAERES] dlE+= Goal-based Standard(F327]
"l 715), Goal—based Approach(&3E7|8F WD) Goal—oriented Regulation(&3EYFE 1Al
, Performance—based Regulation(A3}7|¥F fA]), Self Regulation(A}2fAl), Better
Regulation( £2 -A|), Regulatory Reform(7{A|7}41), Risk—based Regulation($]3 7]
Ut AD) 5= & 5 Aok SR AAARE FAWHE= A8 ArEst=T Hhete], A2
TAALRS B33 AAID 8 AA Q] B of] thetol= AWsHA] ghethe Aolth, wehA
AR SRx245 AT S AeF oz AT 4 glov, 1 4l 11 vhHol ofE A
S FHE o Q= Aol 7t ARt S8 (justification) 2 sfjof gt

X
==
g

3. AdurdA el 71& 7

7k A
IMO GBSS] A1 &3k (Goals)= B3} o] )=,

“Ships are to be designed and constructed for a specified design life to be safe and
environmentally friendly, when properly operated and maintained under the specified
operating and environmental conditions, in intact and specified damage conditions,

{107

throughout their life.”

£ 475 (specified design lite)} T8} Zo] AoJEIT}

[e]

5 Specified design life is the nominal period that the ship is assumed to be exposed

L

9y oA =) FA A “G2A vt ARTEAE 50mm” 2R Aot 2 Ao AE G2 A niebE e
B AN 2592 e Adobaiey el A % 9lrk,
10> MSC 80/WP.8, Annex II,



to operating and/or environmental conditions and/or corrosive conditions and is used

for selecting appropriate ship design parameters, However ship's actual service life

may be longer or shorter depending on the actual operating conditions and

maintenance of the ship throughout its life cycle,

o] B A A4 SR ES AR ABIATL ke T 4 gk, A
o GAESe) AR, SF AASH BHEe) TR, AMe] SRR, WS SR 4
2 Sol uhel Auke] Aol 2 Xolzt WA 4 9l7] ulRolLh, E Auke] el eyt
o AA L3k S AASHE Ao] ohith oDy LA ofshs ulgo] S0l Zutsl]
W, B M) WA OR B Ave] HEms A9E WA 4 9ok webd SUSA A

ko] A7), Az, §AHSE S| AL VRS AFO] 7]F0lLt o]o} 55 o]l 3
o) 7)) H3tstolof Tt U IMOO| GBSOl A A §lo] eshe A} A e
Ho) HASES 250 HetPon B 4] 7|20 olo] g upfofof Fitk, @ of
A9 AASEE 25902 AYTET sto] 2HATL 2500) AA| SYSEL BATTHE Ao
2 A Sk itk ik BASHE o R Muto] 25¥i%k SIS 23T 4 Qlojof st
ARATE, 713, 2% AulSo] AR f 7L 23olof st @t of 2ol GBSe| A 47
2 A HE TS Yst] Aute) mE Axabgel] e ake ulxA ek

., ¢HAS R 7| & (Safety Assurance Criteria)

A R (damage stability) @] AlAR} W, oFA<sQ17|F(safety acceptance criteria)
]

Lpehd 4 gl

A/R> 1
A: attained safety level(&=d QHA )

R: required safety level(Q QFA4E)

;

Z, B2 QPASES T4 AT PASE ML} Fofof At}

(11> SOLAS I1-1% Al3-1573].
(12) para. 20, MSC 80/WP.8,



GBSol| A AJZH} Aol whE AH22) b e 7]E2 v 11T A

{Z1¥ 1: Structural Safety Assurance Criteria)y

Safety Assurance Level

End of Lifa

Newbuilding Stage

Required -

Safely Margin{ 3 3

Unacceptable AARRE) A

X
Ol
.
8.0.0. 0,0.0.0,8,9.9,0.9 .0.0. 0,009,

]
TDanv.e'*/ T1 T2 TJ T4 ip

Z2A]. Roberto P, Cassulo & Andrew M, Alderson, "Goal Based New Ship Construction
Standards: Concepts of design and service life and related safety assurance criteria,”
Expert Meeting on Goal—Based Standards, Long—Term and High Priority Agenda in IMO,
2005.3.24,

1) Q5 oA 4F(Required safety level)

QP FE R hdolegls IEA 1 Olﬁ}ﬂ Q Z|Eugd = A" ol gle 7l
B 228 ojulgity AUE Mze] BAGO] G4 of 2% ol SAlsok S, 11 o]
sp7t =W 7|=ulgo] ol 7lEuge sidel= —rT:E = PR (safety margin)@} &
oA SHAIA E (unsafe limit states)”}F QTh,

® safety margin: SPHOR+= sha(Ute = S=2A), A9 A4, 7eF B Ao
ofste] 2,

® unsafe/unacceptable limit states: t2ZA 0% & o] 71 o|s}7} &'d AA|7F 51 &
Ak B A A



RE X% A} 5917137 o] ufe} IMOL} 25t A Re} 22 A Aol ofsto] A ahic
o SEE UUTHY NLLALTE YL FARLOIT BALAY M T 4

14 A25-3729] QTFTER| S (required

AL Aapo] A A9 £4FY AT BESHR A4 Aol Bed
Fo} IMO9] E3£<2l  “safer shipping, cleaner ocean"= =2 O & AL AV}
s17] 91E Aolch, Leiut Ak AlZke] BBl ujel LA uhw, e} 7S

AA Al FAAS }iﬂxﬂ(na‘cural degradation mechanism)”7} ZHg-517] wj&of AA12} AZ7|
HAL Gk £ 9t wela] HohE 2 X E R g AT A Al
A SobA Rolut 1 ofsi7HA] A HL,

o] & WAeh7| AT WH o 2= vhao] 271 Wwo] itk

18] 10)4 0] A7) BEof wat ash RO A7} AR HolE7] WE] Ak g
MRS -219] HHE WA HoloF shel, B 5 BAVIUS ST HE Aol
th wmebd mBA] A9 AR RECH 27 5] 919t 4 @ AAE st Sbe] ulgo] i
o] 4854 e},

)

A Q A(SOLAS, MARPOL %), AGH3& 9 Al xA 7|2 wet DA% HAZ
ot 7|&o wet AxE = A2 A7 4 52 AR AS ougit) o
= RET} 3, AlZA 9] 7} e of-{-ES(additional safety margin: ASM)

o ox

(18) o) /122 Aol APy, oAbl WE S, Aol 5, Auslne] shed 9 An el thet 24t
(14> FSA(Formal Safety Assessment)= Y& A4S 742 AY, @Al Ae| et v]o] Yot o& 58 E3}lo] 3
7R AL | S 275k, o) oo oA 1Y AAA S MEsks 55H (Pro-active)l 7 He2 Q1]
a9tk 1 ARl AR (1) EE 2] A o](definition of goals, systems, operations). (2) 18 2] E<l(identification of
hazards), B) YEEA (risk analysis), @) YEEAH (risk control options), B) H]-2-H ) 7} cost benefit analysis), (6)
AL 93 Ail(recommendations for decision making) 2 & o] it} IMOo| A28 742 Ak A HUF=A] FSA B
IAE 3 A|l&3 == a2 9tk GUIDELINES FOR FORMAL SAFETY ASSESSMENT (FSA) FOR USE IN THE IMO
RULE-MAKING PROCESS (MSC/Circ,1023 & MEPC/Circ.392).




A /R = ASM> 1
% ANBE Al2A 0] mobds

ANB7} 0 =342 HubiGals GX 5o et vl8- A7e 4= 9l7] wliof &

1, p=ul
ettt AMPAZAI7E ANBE Eo|7] S8 4RO Rk o) 478 B 4= 9ot

1) =& X4 (net scantling) 9l $-415=7Hcorrosion addition)
2) #¥r-YA(ballast tank) 2} T 5o HJAE =4

3) S| Ao] S5k SAFS WAISH] Sl A W

4) ;(HZ]_L], .9.7(4_/] H/\ﬂoﬂ _/]‘(:5‘_]_- % Z] 6‘]:/\]'

IMO GBS2] 2vH-A|(functional Requirements)of|A4]= o] &3t = Q3 Al8}e] A%57]
A A Aot ofal Q= v, L AA Q] 82 o Et

o)
= 4

FN

1) o8] F29] FAHAIZ=7Hminimum corrosion addition)S A},
2) #3845 g3 »‘Oﬂ ot HE Aol B3 o F 7|7 1502 AT ¢

3) AHukTRe] A MA Z/0H 25902 AT,
1) A8} AUk §HEAE T,

BE AFE A7) 7120l Skl Aldte] gakztolut SHE-E Tefste] 24l Al
AR RS 5 ek TefLh o] A Frbulgo] WASk SRE B A 1 8-S

) EI3
S|t o] W] nRof Adlo] %E(Panamax Cape size 5)&} 4£(bulk carrier, oil

2% % FANsTL A gk 2 oty e )
o] A 5715 AR RE A SA5H] Aokl AYSHA 2T fARSE B A
o 4ol Agolet. APl gl A LYHA HE HFE FUHA UYL Aok g
(15> 217t Ballast watero] EHﬁ}@'!—‘:— == “%‘%H/\E” 59 &oE ARt o, 2007 TATEbY

5P, o ARRAS AVIR AR NE HaEES 2 A8 shel

(16) B2 W =7 or] LEdsit Astel Ral] SEr B A% AN 4% $A7 WA, IMO MSC
8202006 12014 S50 WAL 9 o F AR Bl That REEALS] A1, of A wgic webd 2008.7.1,
ol Aok B 2009, 1.1, 0|F §RAX LA A A4BIE 744 500E o 40] BE At &l o] 15008 o]4e] 4F
28B4 0.2 4] o] FAATLHE 744l Aol 2 g-gict



BE 75 FoloiRet B 2% Acriel B AA Hek, 7 2R 59 A
1B HYTFHS AL Z A7 A HAS] SIstel 27159 BAE 1) Hep

of AZ AlZ0] AE)E ST Aute] egeme Raksl,
MRS QUIEVRE: H20) 717k Foofl AR | KAt SAPER Al AT AT O] §

Aol FRESA Heh AF7h FAsol T Fo SAREL FYSA Y, B 9 o
ARzl M) EAAEE olstEE AR TR S84 HEe S f &
e wakel AT, SHAR B, SES ol whs JuE HAjo] A& 1
3 AL W97 Souhal AP FREIIIA ST HEE FAEL o] B9 Auto]

S

-

= |
%t A (strength)oF O] AMFEHIE FAISHL U=A(F, ARJADE Felst= W
o

)

—_—

=2

7] A7k $-41] f{corrosion margin) ool h=x] FAAZE Wk Aeldh. A

sto] w7 otgel wet FAASS BT Fo) WY SojubA Hrk ggke] AA%A} A4
2345 0] P Theo) 19 29} 2t

(29 2: AAFALt 235 FA12 #AD

Design Service

o

C
ﬁ‘&# attien | £  ldargin _y |_____|
'''''''''''' Predicted
corrasion
in25years
Net Renewal
Thickness Thickness

=4 (a9 DI A=,

A7) Akl gl gl A0 BHE A9 Aol AAATE T 5 g, RHFE S 28 Fe Aol B

=t



4. GBSO| T3t FA|SAZ|F(IMO) ol A o] =2 %

7). o

IMOw= ¥ oldf s HHR(SOLAS), s L AYAHHMARPOL) 52 +H2 ¢
oFst 949l 21212 ARSAT, el oleleh B 9k O B AT A
A A AP ] Ao tigt =8 HTAl ) o] AZIEHA, o]t =g tisEFQl
o7} 1990 o] g=to] Who| & afels FAIoPAH A 7HFormal Safety Assessment)©|th 18
L FSAE 919 2459 7o) Qlo} B7Exke] a4 ¢l Aol /NUE 4 Sk Tl A7
B0t FSAL B2L @42 Bk d o] B Ajzte] me} A B ARow 2
T U= Aot ok vl st HAIAIE 7 AFd A ] HadS whdste] AEA
ebAlst 7o) 19 33 e M09 EF7|HE AlRA HA%E7|4(Goal-Based New Ship
Construction Standards: GBS)o|t}

(1¥H3: GBSY HaAD

Regulatory Industr
Expectation Expectation

Safe
Environmentally Rabust and Reliable
Sreadly Fit for purpose
Easy for inspection o ‘
and maintenance User friendly

- ==

Goal-Based Standards

18520043 = IMO MSC 782} 2]2of|l A =2 AP StEAl o] AALLE E017] 310 o)F AA7 vish2lsite FsA A+
AIE 7P BE AP SEA O olFAAIE o Fed Ae FASH. TEu JEA e T A9} o) A A 3)
A0 FSAE 28-31o] o]FAlA sEAl0] dddAsEA Hot o ¢hde A= ghethe 208 dEgith. 2A=
IMO Z|&foflA] T1e] 27} tha=2] RS o] 423419 ol 5AA) Al ske A it



1}, GBS 2]9] A|z
] sef vksts 20021 IMO 892} o] AL2]of Adufe} Al A] Adufe) 2 oS B
o AA o B S QU Sk GBSOl e 292 AlEsH3Th o] EA4k= 20031 SAL
AAABMSC) 7TARA A == om, I A¥l= 20031 902} o]AFE]of AIEE ATk
2003 90} o] ALZJol| A= IMOZ} Al Adufe) dA 2 zAof 2-gsljoF & GBSE A3t =
AoJstaL, MSCol|lA] ofof #gt s UL AWt oFGt), o] FA] IMO7F GBSE Al 3ljof
B olwEAe © dA AdHhe A H Azl H85e A 7Ry o AdE 7eel ¥
23t @ el A9 Qb 7)ol Mt FRtHolojof € JJEJP . @ SOLAS, MARPOL
HoF 5 IMO2| =A@ eFo] 7 o -ggof met Jozte] ¥t WAZE sl i ¢t
deelo] g o] A7) A dAlgsh] fste] a4l & 7ol gasit, @ 7]=r A5t
AF7ke) ohdel digh 9 B2 gEstA & "art vk Aot

t}, MSC 78 @ 79¢] A7}

2004 IMO= MSC 78x}of|A] LA A ¢l :=20]5 # & MSC ¢to]] GBSHHS £]3l H- o] A
= AR5 = O}Oﬂ‘:} 2004d MSC 792}l M= E=o) 2FANE 7ol A AlA 7= % 8
P o AR Haed 2689 GBS w FAO i =95 A}sHAT ©] =2foflA
MO GESel A sekAel B2o] ShyElslch, AAN AL MO GaSel et M
ol A2 A 7| 2R (Basic Principle: Tier 0)S AlAdstal 71 ofg o] 1hA] B2 (Goals), 2%
Al 71687 (Functional Requirements), 3% #HZ AXH(Verification of Compliance
Criteria), 494 Ag7-2/(IACS Rules), 5T A4 7 7|<=(Industry standards) .2 A% s}
o] Aol HE S <l ol SR A APEE + AES S, o714 GBS 1
@) BH(Goals) & A MFE) AR HEHAT Hohs A4S AHOR AT, 2849
7% 2 A (Functional Requirement)2 A8ke] =2 9l 7]|=0of 9bA| AAE|ojof st g A=
A= AFASHE-A(Bulk Carriers)df -§ZA(Tankers) gt A-8-5t= A o2 AAEQ T} XﬂZE]r
Aol ME3HE o 2 A A4 (design life), 274 ZH(environmental Condltlon) byl

i)

o][‘

(fatigue life) 52] 137} =& A3l9irt 7|23} 194 GBSQ] o] H= RﬁP L
wo A o|ZE M I oot dA et BA= 7| EH ) ok TIsd ke #AR & vk
20 GBS 9AE 25 AL o ARAPT AL 119 49k Pt

19y oJH =7he BE A 71 AlfE Aol €dste A7, E ohE w7ke FER e R sk A7 ok E
T 1 ARl tigh el 2 w7te] SEof whet w2 Apo|rk gtk T ER Y=t A 7o) 1 -E W He RS
A AT Haev) ot ABAEE sl ROQ] F A7)0 I3F IMOA| 2 0 2= Guidelines for the Authorization
of Organizations Acting on Behalf of the Administration(IMO Res.A. 739(18))Z} Guidelines on specifications on the
survey and certification functions of recognized organizations acting on behalf of the administration(IMO Res, A,
789(19))0] girt.

(20) A2 A= UN|FREEH T} SOLAS 0 MARPOLE ¢Fe] HAIE & 4= it



{Z1¥] 4: GBS Framework)

ier 0 \

Basic Principles

v

ier 1

—

-

Goals

R >

Goal Based Functional
Requirements

> Tier IIT

Goal Based Verification of
Compliance Criteria /
v

Tier 1V

IACS Common Rules,

IMO Goal Based Standards

Technical Procedures and Guidelines
v
Tier V
Industry Standards, Codes of Practice and Safety and
— Quality Systems for Shipbuilding, Ship Operation,
Maintenance, Training, Manning, etc.

2}, MSC 80 Z 3}

2005.52] MSC 80Z}of| A= GBS 5¢HA2] A
GBS9] 7|2 &l (Basic Principle) 2 W2 =g 51
FAB}71 2 8L, GBS 19| E4(Goals) Z "2HetA] oF2 Ftofl tish =42 3ottt o7
of| ] Fal|xl GBSS] 7| E U2} 1A HH2

o]

Basic Principles of Goal—Based Standards “*"

IMO goal—based Standards are:

1 broad, over—arching safety, environmental and/or security standard that ships

are to meet during their lifecycle;

2 the required level to be achieved by the requirements by class societies and

other recognized organizations, Administrations and IMO;

21> MSC 80/WP. 8, Annex I,



3 clear, demonstrable, verifiable and long standing, implementable and adoptable,

irrespective of ship design and technology; and

4 gpecific enough in order not to be open to differing interpretations,

Tier I (Goals) ¥

(Applicable to all types of new ships)

Ships are to be designed and constructed for a specified design life to be safe and
environmentally friendly, when properly operated and maintained under the specified
operating and environmental conditions, in intact and specified damage conditions,

throughout their life,

1 Safe and environmentally friendly means that the ship shall have adequate
strength, integrity and stability to minimize the risk of loss of life or the ship,
or pollution to the marine environment due to structural failure, including

collapse, resulting in flooding or loss of watertight integrity,

2 Environmentally friendly also includes the ship being constructed of materials

for environmentally acceptable dismantling and recycling,

3 Safety also includes the ship's structure being arranged to provide for safe

access, escape, inspection and proper maintenance,

4 Specified operating and environmental conditions are defined by the operating
of the area for the ship throughout its life and cover the conditions, including
intermediate conditions, arising from cargo and ballast operations in port,

waterways and at sea,

5 Specified design life is the nominal period that the ship is assumed to be
exposed to operating and/or environmental conditions and/or corrosive
conditions and is used for selecting appropriate ship design parameters,
However ship's actual service life may be longer or shorter depending on the
actual operating conditions and maintenance of the ship throughout its life

cycle,

E oA 7|58 A (Functional Requirements)2] AE= 2N
o

Z(Construction), 23} Z=(In Service Consideration)?] &} ATh AR
o] A dAAeE2 25902, SRS EASoE 42 Aottt ER 3ThA| A8 Y

A% (Verification of Compliance Criteria)ol] th3+ 2F¢do] Aot ¢14|5kal o]& MSC 812t

(22> MSC 80/WP.8, Annex II,
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AR TS 2 ST SOFE ThE Zwolut Aol b Aluhe) Ao} A7) 2
WA 715 LA P HETAE GeiFe AR HAER A% WHNA UL oAl
£5] AZEHE A8 9 AR o] BPSHES SHz SOLAS HOF 1-14 3-771 22 Aufe] 2.
BER SHs 7| REwe] thshel= chRX QIrka QASIATH I IACS CSRE FeIsh] 9
3t ARSAAL S AW SIat AL whestal o] AR 913t 1591 o o] $19181E 74
a7 sttt

SLAOﬂ oJ3F GBSQ} W ste] AA| R A7 2 A& (provisional long—term work plan)&
ke AT GBSe) A AL wEY] flat melol Ak
O}F HA| Eshal Atk o] A7 A of) Z3FA|7) 7|2 S

5. IMO Al&&AE &3l & F-Eluztke] 9%

7}. MSC 79/6/13

GBSE oauatas oj@ A olaslal QY=R|S AUElaL,

%FF GBS SOLAS 11-17]]
GOl e ARSI, E MO Fof 4ol ALohed A
A

Az ARAQ 71E

L}, MSC 80/6/11

o] A SEutehs 712U, 194 E5t 2 oA 7ol the W A
sheick. el ARANT 19 B opck
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Standards)o] thsk £3tE 1. 2006, 5.
S UFFARE AP ML Z 7] (GBS Goal Based New Ship Construction Standards)
off hgt 7|27 =dA+E A /A g™. 200511,

(21)
TIER II FUNCTIONAL REQUIREMENTS “*

(Applicable to new oil and bulk carriers in unrestricted navigation)

DESIGN
I1.1 Design life

The specific design life is not to be less than 25 years,

11,2 Environmental conditions

Ships should be designed in accordance with North Atlantic environmental
conditions and relevant long—term sea state scatter diagram,

II.3 Structural strength
Ships should be designed with suitable safety margins:

1 to withstand, at mnet scantling, in the intact condition, the environmental
conditions anticipated for the ships design life and the loading conditions
appropriate for them, which should include full homogeneous and alternate loads,
partial loads, multi—port and ballast voyage, and ballast management condition
loads and occasional overruns/ overloads during loading/unloading operations,
as applicable to the class designation; and

2 appropriate for all design parameters whose calculation involves a degree of
uncertainty, including loads, structural modelling, fatigue, corrosion, material
imperfections, construction workmanship errors, buckling and residual strength,

11,4 Fatigue life

The design fatigue life should not be less than the ship's design life and should be
based on the environmental conditions in II, 2,

I1.5 Residual strength (0]3}= U-& ABEh)
II.6 Protection against corrosion

1I,6.1 Coating life

11.6.2 Corrosion addition

11,7 Structural redundancy

{35) MSC 82/WP.5, Annex 1,



11,8 Watertight and weathertight integrity
II.9 Human element considerations

11,10 Design transparency

CONSTRUCTION
11,11 Construction quality procedures

11,12 Survey

IN-SERVICE CONSIDERATIONS
11,13 Survey and Maintenance

11,14 Structural accessibility

RECYCLING CONSIDERATIONS
11,15 Recycling
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