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10 GENERALIPRINCIPLESO
1.10 Applicationd

1.1.100 Generalll

1.1.1.10 Structural decuirementsl]

1.1.1.1.10 TheseRul esCapplyTolshi psiel assedwith[ThedPoli sh(Regi ster [of [Bhip-
ping[{called(PRS[hereafter).]

1.1.1.1.20 TheselRules@pply Hofhehull [Structureslof Singl elsi delskin@ndldoubl el
sidelskin[bul k[¢arriersiwvithuinrestricteduvorl dwidelhavigati on, thavi ngllengthIL [of [
90m(or[@bove.

Forhepurposelof MheselRul es, @helermCbul k Earriers' (ineans$ealfjoing3el f-
propelled($hi psiivhi chlarel¢onstructedigeneral |y [with[$ingl eldleck, [dloubl elbottom,
hopper[$i delfianksland(fopsi delfanksand{with(singl elor [doubl elsi de[skin[¢onstruc-
tionlin[¢argollength@realandlintendedprimarily doltarry [diry [déargoeslinbul k, [ex-
cludingldrelandidombinationldarriers.[HybridBul k[darriers,WherelatTeast[oneldargol]
hol dliisC¢onstructediwvith[hopper [ank @ndlopsi delfiank, @rel¢overedby [Thelpresent
Rules.[Thelstructural [Strengthlof [fhemberslinhol dsl@onstructediwithoutfiopper ank O
and/orfbpsi delfankiklibldomply withthelstrengthidriterialdefinedlinthe[Rul es.[]

1.1.1.1.30 ThelpresentRul esL¢ontai n(thelA CSiequirementsor hull [Scantlings,
arrangements, (wel ding, [Structural [detai | s, [materi al slandleéqui pment(appli cabl elfolal | [
typesiaf BulkBarriershavingthelfollowinglcharacteristics: [

L[&350(mh, 0

L/B>5,0

B/D1<2.5,00

Ce20.6.0

1.1.1.1.40 ThelRul elfequirementsiapplyTolvel dedul | Ctructuresimadelof [Steel O
having(characteristi csidomplyinghithrequirementslin(3.1.[T helfequi rementsiapply [
al solfolvel ded3teel [$hi psCinfivhi chpartsCof thelhull, Buch@s[superstructuresCor]
small thatchldovers,[@reluilt[of (inaterial [other @hanlSteel ,[éomplyingQlvithequire-
mentslof(3.1.0]

1.1.1.1.50 Shipsiwhoselhull ihateria slareldifferentthanthoselgivenlin(1.1.1.1.4@nd]
shipsiwithnovel [featuresior [Winusual (hull [desi gnlarefobelindividual lyldons deredy ]
PRS, [GnltheDasi slof thelprinci plesland(driteri alddoptediihihelpresentRul es.[]

1.1.1.1.60 ThelScantlingldraught[donsiderediivhenl@pplyingthelpresent[Rul eslisib]
belfotTkessfhanthatGorrespondingibihe@ssignedifreeboard. [

1.1.1.1.70 Where[scantlingsUare[obtai nedfromOdi rect[cal cul ationCjprocedures(]
whichareldifferent@romhoselspecifiedlin[Chapter [7,[ddequatelsupportingLdocu-
mentati on(isfoBelSubmittedib[PRS, s detailedin(1.2.0]
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1.1.1.20 Limitslof@pplicationfoldifting@ppliances]

1.1.1.2.10 Thellixed[partsLof [Lifting2ppliances, [tonsi deredas@nlintegral [part[of (]
thelfull,[arelthelStructures[permanently[donnected by Wel dinglfbthelship’ sthul | [(for[
instancel¢tranelpedestal s, [masts,[kingposts, [derrickheel [$eatings, [é&tc., [éxcluding ™
cranes, [derri ckooms, [opes, i ggi ng@ccessori esiand, [general ly, [@ny [di smountabl e[
parts),lonly Hor that [part(directly [interactingwi ththelhul | [Structure. [T helshroudsiof (I
mastsiembedded(ihlthelship’ slStructurel@reldonsi derediasifixedparts.[]

1.1.1.2.200 Thelfixedlpartsiof Tiftinglappliances@ndliheirldonnectionsiolihelship’ s[]
structurelimay [belcoveredby the[PRS[Rul esfor[Btatutory [Survey[of (Bea-going
Ships, [PartW3HLifting[Aopliances [and/orbyfheldertification{especiallyihelissu-
anceldf [thelCargolGear[Regi ster) [0f Tiftinglappliancesiwhenlrequired.]

1.1.1.2.30 Theldesignlaf helStructurelsupportingixediftinglappliancesandthe
structurelihat i ght[beltal | ed o[ $upportLalimobilel@ppliancel$houl d[beldesigned]
takinglintolaccountheladditi onal lbads(that Wil l belimposedionthembythelopera-
tion(af the@ppliance@sldecl aredDythelshi pbuil der[Or(its[Sub-contractors.]

1.1.1.30 Limitslaf@pplicationfolvel dinglpr ocedur es]

1.1.1.3.10 Theltequirementslof [(thelpresent[Rul esCapply (Al solforthelpreparation,]
execution@andinspecti on[of Divel dedC¢onnecti onsCinhul | C3tructures.[They Larefobed
complementedby [The[general [tequirementsLitel evantolfabricationby el dingland]
qualificationlof Mvel di nglproceduresigi venBy [PRSWhenldeemed@ppropri ateby [PRS. [

1.1.20 Rule@pplicationd
1.1.2.100 Shiplparts$]

1.1.2.1.10 Forlihelpurposelof [@pplicationlof [thelpresent[Rul es, [Thelshi plisldonsid-
ered(asldivided(ihtoltheflollowinglthreelparts: ]

—forelpart; ]

—-Icentral [part; 0

—laftlpart.0]

1.1.2.1.20 Forelpartd

Thelforelpartincludesithelstructuresibcatedforward(af Theldol lisionBul khead, [ile.: O
-thelflorelpeak(Structures; [
-Hthelstem; O
In[addition,0t[thcludes:; O
—1thelriei nforcementsiof thelfl at Bottom(florward@rea; [
—Ithelriei nforcementsiof thelbowfl arel@rea.[]
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1.1.2.1.30 Centrallparfl
Thelgentral [partlincl udesthelstructuresiocatedetweentheldol lisionul khead

andihela@fterpeakBulkhead.(]

Wherelihedl atottomForward@realor fhebow [l arelarealéxtend@f t[of Theldol lision
bulkhead, they(areldonsi dered@sibel ongingltblthelforelpart. ]

1.1.2.1.40 Aftlpartd

Thelaft[partlihcludesithelstructuresibcated(aft(of fheldf ter[peak Bulkhead.]

1.1.2.200 Rulesiapplicaldelfioariousishiplparts]

1.1.2.2.10 Thelariousighaptersiandisecti onslarelfolbelappliedfor thelscantling(of [
shiplpartsi@ccordingblTab1.1.2.2.1]

Tale1.1.2.2.100

Chapter slandSections@pplicaleflor ThelScantling(of (sShippartsO

PartC] ApplicablelChapters/[$ections]
General[J Specificll
[Forelpart] 10 9.10
20
34
Centrald 40 -
70
partt] 50 80
9P, @xcluding®.1@nd@.20
9.10
Aftlpartd 9.20 9.20
110
(Drsee@so.1.2.30

1.1.2.30 Rules@pplicaldefoldther [Shipitems

1.1.2.3.10 ThelvariousighaptersiandiSecti onslarelfobe@ppliedforthelscantlinglof O
other[shiplitemslaccordingibTab.1.2.3.1.0]

Tade1.1.2.3.10

Chapter sland(Sectionsidpplicaldelfior fhelScantlingldf(Gther litemsl]

Equipmentd

Item( ApplicablelChapters/Sections]

Machinery[Spaces(] 9.30
Superstructuresiandideckhouses] 9.40
Hatchldovers 9.50
Hull @ndSuperstructureldpenings 9.600
Rudders] 10.10
Bulwarkslandguardirail s 10.20

10.30

O
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1.1.30 Classdotationd]
1.1.3.10 Additional(ServicelfeaturesBC-A,[BC-BlandBC-CO

1.1.3.1. 10T helfollowingequi rementslappl y folships, [@sldefinedin[l.1.1.1.2, hav-
inglengthl6f (150mh(or@bove. [

1.1.3.1.20Bulk[carriersarefolbelass gnedlonelof [thelfol lowingladditional [Servicell

features:[]

.10 BC-A: [florbul k (darriersidesi gnedfoldarry [dry bul k [dargoeslof [dargoldensity []
1.0 m®[@nd@boveili thSpecifiedtol ds@mpty @t axi mumldraughtih@ddition]
to[BC-BI[donditions.O

.20 BC-B: [forbulk[darriersides gnedfoldarry[dry Mul k[¢argoeslof [dargoldensi ty [of (1
1.0fm>@nd@boveiwithal | [dargolhol dsllbaded(ih@dditi onEoB C-CGonditions. [

.30 BC-C: HorbulkC¢arriersCélesignedioltarry [dry bulk [targoesiof [targoldensity ]
lesslfhan(1.0f/m>.00

1.1.3.1. 30Thelfol | owing@dditi onal [ServicelfleaturesiarefoMelprovidedigivingfur-

ther[detail edldescripti onlof (i mitati onsfobelobservediduringloperati on@s@ldconse-

quencelof [theldesi gnlioadi ngléonditionlappliedlduri ngiheldes gnlinihelfol lowing

cases: [

.10 {maxmumigdar goldensity{in{/m *)}Horadditional [ServicefeaturesBC-A @nd[]
BC-Bif fhelfhaximum@argoldensity isllessthan(3.0f m*(see@ so4.7.2.1).0

.20{noM P}For L&l Cadditional [$ervicelfeatureslivhenlthel$hi p[has[hot[beenltle-
signed(for Moadi ngandinl oadi nglinmnul ti pl elportslinfaccordancelWwithfheldon-
ditionslSpecifiedin4.7.3.3.00

.30 {allowed[¢omhbnation[of [($pecifiedémptyholds}for [ddditional [$ervicelea
tureBC-Al(seeldsol4.7.2.1).0

1.1.3.200 Additional(dlassiiotation[GRABN O

1.1.3.2.10Thel@dditi onal [dl assmotati on[G RA B ¥ Oi slinandatory [fior [shipsihaving
onelof Mhel@dditional [$erviceleaturesIBC-ALorBC-B,[According{o1.1.3.1.2.[Ford
theselshi ps(iheltequirementsforhelGRAB X4 notati onLgivenlin[12. 1[@refolbel]
compliediwithfor@nnl adenigrablvel ght Xequal fblor [dreater fhan20{ons. [

For(all [0ther[shipslthel@dditional [dl assifotation[GRA B[4 Uisioluntary. [

1.1.3.30 Classnotation(CSR]

1.1.3.3. 10In[additi onlibtheldl assifiotati onsigranted Dy [thelassi gni ng[$oci ety [@nd o]
thel$ervicelfeaturesiandladditional [¢l ass[hotati onsldefinedherelabove, [$hipsiully
complyingithfhelpresentRul esiwil | Be@ssignedihelnotation[CSR.
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1.20 Verification[of[@Gomplianceld
1.2.10 Generall
1.2.1.100 NewlfuildingsO

1.2.1.1. 10ForhewMuildings, [Thelpl anslandldocumentsisubmittedfor [pproval ,[&s]
indicatedlin(1.2.2,@Erefolcomply i thThelZppli cabl eliequirementsiin[Chapter (1ol
Chapter[12[af fhelpresent[Rul es, Takinglaccount [0f fhelfel evant(Griteria, [@sthe@ddi-
tional [$ervicelieatureslandLel assifi cationlhotati onlassi gnediolihelshi pLor [Thelship]
length.d

1.2.1.1. 20When(aishi plisiSurveyedBy[PRS[duringldonstruction, [PRS: [

-H1approveslthelpl ansi@andidocumentati on[Submitted@slrequiredBy ThelRul es; [

-1 proceedsiwithliheldpprai sal [6f theldesi gnlof [hateri al sSlandleégui pmentUsedihihe]
construction(of thelshi pland(ihei rlinspection(@tworks; []

-1 carriesCoutCsurveyslorCbbtai nsCappropriatelevidenceltolsatisfylitsel f (that[(the
scantlingsCandCconstructionCmeet[theltul eltequirementslinCiel ationiolthel&p-
provedidrawings;

-Hattends(tiestsiandlttial siprovidedforihiheRul es; [1

-lassignsitheldonstructionimark. ]

1.2.1.1. 30PRS[defineslinspecificlRul esiivhi chinateri al scandléqui pment [isedfor O
thel¢onstructionLof [$hi pstbuil tCuinder [Survey [@re, las Al tul e, [$ubject ol @pprai sal Lof []
their[desi gnland(iblihspectionl@tiorks,@nd@ccordingfolvhichiparticul ars.[

1.2.1.1.40Aspart[of [hi slihterventionslduringfhelship' siéonstruction, thelSurveyor
will: [

-F1conduct@nloverall [@xaminati onlof (thelpartslof [thelshi pldoveredBy[thelRul es; (]
-Hlexamineltheldonstructi onihethodsland(proceduresiwhenlrequiredDy thelRul es; [
-1 check(Se ectedlitemsicoveredBy [thelrul elfiequirements; [

-Hattendfestsiand(irial shiivhere [@ppli cabl elandldeemediecessary.[]

1.2.1.20 Shipslih(Servicell

1.2.1.2.10For[shi psiihiService, Thelfequi rementsih[Chapter [13[df Thelpresent[Rul esC]
arelibbeldompliediwith.[]

1.2.20 Documentation(oieSulmitted [
1.2.2.100 Shipslsurweyedy[PRS[duringtheldonstruction [

1.2.2.1.10 Plansiandldocumentsiiollesubmittedfor [@ppr oval

Thelplanslandldocumentsliolbelsubmittedfo[PRSHorapproval [arellisted[in[]
Table[1.2.2.1.1.0nladdition,[PRSMay [tequest {or [@pproval [or [information,[otherJ
plans@ndidocumentsideemednecessary [for thelfeview(of Theldesign. [
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Structural [plansi@refolshow[detail slof [donnecti onslof [thelVari ousipartsandlare[]
toCspecifytheldesignCimaterial s,[including, (inCgeneral ,[kheirCmanuf acturingCproc-
esses,Wel dinglproceduresiandfeat [freatments.[Seel@ so11.2.1.4.0

Talde1.2.2.1.100

PlanslandldocumentsfiolbeSulmittedfor [@pproval [

Plan(dr[document] Containingld solihformation[on(]
10 20
Midship[SectionO Classigharacteristics]
TransverselSectionss Mainldimensionsl
Shelléxpansiond MinimumDall astidraught[]
Deckslandiprofiles] FramelSpacing[
DoubleBottom] Contractual [ServicelSpeed
Pillar@rrangements] Density[dfGargoes’]
Framing(plan] DesignlIbadsidnidecks@ndidoubl elBottom]
Deepltank@ndball astfank Steel [gradesl]

bulkheads, vashbul kheads

Corrosion[protection]

Openingslihldeckslandshel | [@nd(rel evant[dompensations
Boundeariesiof [fl at@reasihBottomand(sides

Detail s[of [Structural [fei nforcementsland/or i sconti nuities
Bil gelkeel (Wi thldetai | s[Of [donnecti onsibul | [Structures]

Watertight[Subdivisionbul kheads[]
Watertightfunnel s

Openingsianditheir[dl osing@ppliances,(if @ny

Forelpart(structurel]

O

Aftlpart(Structured

O

M achinery(Spacelstructuresl]
Foundations[af [propul sionachin-
ery@ndBoilers]

Type, [Power@ndrpmIof [propul sionfhachinery [
M ass@nd(dentrelof [Gravity [0f hachinery @ndDoil ersC]

Superstructuresiandideckhouses(]
M achinery(Spaceldasing]

Extensi on@ndmechani cal [properti esiaf thel@ uminiumi@loy
used{where@pplicable)0

Hatchldoversiandhatchidoamings

DesignlIbadsionatchiGovers
Sealing(and(Securinglarrangements, flypelandipositi on(of Tock-
ingDoltsO

Distancelof (hatchldoversifromihelSummerIbadiwaterline@nd]
from(theforelénd]

Transverselthruster, [if [@ny,[general O
arrangement,[fLinnel [Structure, [@on-
nections(of fhruster Withfunnel [@ndC
hull Structures]

O

Bulwarkslandifreeinglports] Arrangement@nd(di mensi ons(of Bulwarksand(freei nglportsiont
thelfreeboardideck@ndiSuperstructureldeck ]

Windowsland(sidelScuttles, T O

arrangementsiand(details[]

Scuppersiand(sanitary(dischargesd O

Rudder@nd[fudder RorntP 0 Maximum(@headServiceSpeed]
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10 20

SternframelJorCsternpost, Csterntube a

Propel lerBhaftBoss@EndBracketstPC

Plan(of Watertightldoors@ndiSchemel| Manoeuvringldevices]

of [hel evant[thanoeuvringldevices] Electrical [diagrams[of [power[dontrol [@nd[positionlihdi cation
circuits]

Plan(of [duterdoorsiandfatchwaysl |

Derricks@ndGargolgear DesignlIbads((forces@ndimoments)]

CaraofliftStructures] Connectionsibfhefull [Structures

SealGhests, [Stabiliser [fecesses, [étc.[] O

Hawselpipes[] 0

Plan(of hanholes O

Plan(of [Accessliblandlescapelfrom(l 0

spaces’]

Plan(of Mentilation[ Useldf [Spacesiand(lbcati onlandfiei ght[of @i r ent[Outl etsiaf [
variousldompartments[]

Plan(of fank festing[] Testing[proceduresforfhelari ousidompartments. [l
Hei ght[of [pi pesifor [festingd

L oadingianual [andIbadinglih- L oading(donditions(asidefined(ih(4.7{seeld so(4.8)

strumentsl]

Equipmentumber[dal cul ation Geometrical [él ements(for[dal cul ation
Listlof [equipment
Constructionl@ndBbreakinglbad(of [Steel vires[]
Material ,[@onstruction, Breaki ngToad@nd (rel evant(él ongation
of [Syntheticlfopes]

(1) Wherelother[steeringlor [propul sion(Systemslareladopted{le.g.[Steeringhozzl eslor [&zi muthpropul -
sion(8ystems),Thelpl ansishowingthelfel evant(arrangement@nd(Structural [ScantlingsiarefobelSub-
mitted. [For[@zimuth[propul sion(Systems, [See(10.1.11.00

1.2.2.1.20 Plansianddocumentsioiesubmittedfor ihfor mationd

InCadditionfofhoselin[1.2.2.1.1, @helfol lowingpl ansf@nddocumentsl@refolbe ]
submittedfoPRSfor(ihformation: [J
-f1general [@rrangement; [
- capacityplan,indi catingfhelol umelandp ositionlof [fheldentrelof [gravity [of (&l O
compartmentsiandfanks; [
—linesplan; 0
-Ihydrostaticléurves;
—Hlightweight(distribution; [
—-Idocking(plan.
I nCaddition, (WhenCdirect[tal cul ationCanal ysesCarel tarri edCout [by [theltlesigner [
accordinglibfhelrul elfequirements, they [@relfoBelSubmitted Ib[PRS[(seel1.2.3).0



1.2.2.200 Shipsffor which[PRSactslonlehalfof Thelfelevant[Administration [

1.2.2.2.10 Plans@nddocumentsiiolesulmittedfor @pproval [

Thelpl anslrequi redby [thelnati onal (degul ati onsldoncerned@relfoelSubmittedol]
PRSfor(@pproval,[ih[additionlibihoselih[1.2.2.1.0]

1.2.30 Computer [programg]
1.2.3.10 Generall

1.2.3.1.10 Inlorderfolincreaseihelfl exibility[inlthelstructural [design, [direct[dal cu-
| ationslvithCeomputer [programslarelacceptabl el{see[Chapter[T). [T hel@ mLof [Such
analysesliklib@ssessithelstructureldompliancelwithfhelful eldequirements.

1.2.3.200 Generallprogramg]

1.2.3.2.10 Thelthoicelbf (tomputerprogramsaccordingtolturrentlyCavailablel]
technol ogy(iSfree.[Thelprogramslarelibbelabl elfoimhanagelihelhodel [andTbad(dasesl]
as[requiredlin[Chapter T [and/or [Chapter 8. [T helprogramsimay (hel¢checkedy PRSO
throughldomparativeldal cul ationsiwithpredefinedfest[éxampl es.[A [general lyWalid(
approval for@aldomputerprogramlis, However, [Aot[givenby [PRS. [

1.2.3.2.200 Direct(adal cul ationsithay [Belusedlih(ihefollowingfields: [

-f1global [Strength; O
—-longitudinal Strength; O
-t 1beamslandIgrillages; ]
-tdetailed[strength.[]

1.2.3.2.30 Forsuchl¢al culationfhelcomputerinodel ,[Thelboundary [¢ondition@ndC]
| oad(Gases@relfbbe@greediponwith(PRS.O

Theldal cul ationldocuments(areibbelsubmittedlincludinglinput@ndoutput.Dur-
ingtheléxamination, it[may [(provelhecessary [fhat[PRS[performslindependentlcom-
parativeldal cul ations.[

1.30 Functional Mequir ementsll
1.3.10 Generald
1.3.1.10 Applicatior]

1.3.1.1.10 ThislSectionldefinesthelset[of [hequi rementsirel evant folthefunctionsiof [
thelshi plstructuresibbeldompliediwithlduringldesi gnlandldonstruction, folteetthel]
following(objectives.lJ
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1.3.1.200 Designlife]

1.3.1.2.10 Thelshiplikfolfemai n(3af elandlenvironment-friendly, [if [properly[dper-
atedland(nai ntai ned, [for (her [éxpectedldesi gn(life, uvhi ch, Uinl esslotherwi selSpecifi-
cally[stated, [islassumed(iohelequal fo25years. [T helactual [shi plifelnay bellonger]
or[shorterfhanheldesi gnlife,[dependinglonihelactual [donditions@ndai ntenanceld
of [thelshi p, aki nglintolaccount@gi ngleff ects, [in[parti cul ar [fati gue, [doati ngdeterio-
ration,[dorrosion,Wear[@nd(iear.[]

1.3.1.30 Environmentaldonditions

1.3.1.3.10 Thelship’ sistructural [desi gnlisibbebased(Onthe@ssumption(of [frading]
inhelNorth[Atlanticlénvironment{orhelentireldesignlife.[Hencelhelfespectivell
waveldonditions,(ile.[fhelstati stical avelScatter fak eslintolaccounthebasi clprinci-
plelforStructural [StrengthTayout.[

1.3.1.40 Structur alSafety]

1.3.1.4.10 Thelshiplisfoeldesignedandidonstructed,@ndSubsequently [dperated]
and(mai ntai ned My [itsbuil ders@ndloperators, {olmi ni mi zelthelri sk for [thelSaf ety [0f (I
life(@t[sealandthelpol | utionLof [thelari nelénvironment&sthel¢onsequencelof [Thel]
total ossLof [thelshi pLaluelfolstructural Lcollapselandsubsequent [l ooding, lossLof [
watertightlihtegrity.O

1.3.1.50 Structural@ccessiflity

1.3.1.5.10 Thelshiplisiobeldesignedland¢onstructedfolprovide@dequatelineans]
of [accesslibl@all [Spaces@ndlinternal [Structuresliblénabl eldveral | @nd(dl ose-uplihspec-
tions[and(thi cknessimheasurements.]

1.3.1.600 Qualityldfldonstructior]

1.3.1.6.10 AsCanCobjective,[$hipsiareltolbelbuiltlinCaccordancelwithcontrolled
quality[production(standardsitisingl@pprovedimaterial siasinecessary. ]

1.3.200 Definitionof functional Mequir ements]
1.3.2.10 Generall

1.3.2.1.10 Thelfunctional [fequirementsirel evantfbthelshi pStructure@relindicated
in[.3.2.2[fb1.3.2.6.01

1.3.2.20 Structurallstrength]

1.3.2.2.10 Shipslarelibbeldesi gnedfowithstand, infhelintact[dondition, Thelénvi-
ronmental [¢onditionslduringtheldesign(life, for fhelappropriatelbadingldonditions.
Structural CstrengthisCiolbelteterminedCagai nstCbucklingCandielding.[Ultimated
strengthl&al cul ations[haveltolincludelultimateChul| [girder Ccapacity CandCultimate[]
strengthlaf [pl atesland(stiffeners.[
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1.3.2.2.200 ShipsCarelfolbeltlesignediolhavelsufficient[teservelstrengtholwith-
standfhelvavel@ndlinternal Moadslinldamaged¢onditi onsthat[@reieasonably [flore-
seeabl e, [&.g.[¢ollision,[groundinglor [l oodinglscenari os.[Residual [Strengthlcal cul a-
tions(are[folfakelintolaccounttheltl timatelfeserveldapacity Lof [thelhul | [girder, [con-
sideringlpermanent(def ormation@ndipost-bucklingBehaviour.[

1.3.2.2.30 Shipsl@relfolbel@ssessedlaccordingliolfhelexpectedidesi gn(fatiguellifel]
forlfepresentativelstructural [details.(]

1.3.2.30 CoatingJ

1.3.2.3.10 Coating,Wwhereldequired,lisfobelsel ected@slalfuncti onlof [theldecl ared
uselof [thelshi p[Spaces, [@.9.[hol ds, [Tanks, [dofferdams, [étc., [haterial sland@pplication
of [@ther[dorrosi on[preventionSystems, [&.g.[dathodiclprotectionlor[bther @l ternativell
means.[T helprotectiveldoatinglsystems, [@ppli ed@ndmai ntai nedlin@ccordancelwithd
manufacturer’ sLspecifications.toncerninglsteel [preparation, [toatingL$el ection, [&p-
plication@ndmnai ntenance, [arelfolcomplyvith[The[BQAS [equirements,ThelFlagd
Administrati onltequirementsiandhel@wner[Specifications.[

1.3.2.40 Corrosion(@dditior]

1.3.2.4.100 TheleorrosionCadditiontolbeladdedtolthelhet[$cantlingtequiredby]
structural [Strengthléal cul ati onslis[fobe adequatelfor Theldperatingife.[T hel¢orro-
sionladditionlisliobelassi gnedlinl@ccordancelwithfhelliselandléxposurelof [internal [
andlexternal [Structurelfoldorrosivelagents,[Suchl@siwater,[dargolor[dorrosiveldtmos-
phere, [in(dditionfiohel¢orrosi onlpreventi on(systems, [é.g.[¢oating,[¢athodiclpro-
tection(orDy(dlternativeleans.]

1.3.2.50 M eans[of[dccess]

1.3.2.5.100 Shiplstructures(subjectioldveral | [@nd[dl ose-uplihspection@nd(thickness]
measurementsi@relfobelprovidediwithmeansldapabl elof [@nsuring(Saf eldccessibihe]
structures. [T helineansLof [access areltolbel dlescribedlin[A Shi p[Structure[Accessl]
Manual .[Referencelisimadefb[$D /S ,[Chapter(ll-1,[Regul ation3-6.0

1.3.2.60 Construction[dqualitypr ocedur es]

1.3.2.6.10 Specifications¥orOmaterial Cmanufacturing, Cassembling, [ oiningCand
wel dinglprocedures, (Steel [Surfacelpreparati on@nd(doati nglarelfoelincl udedlinthe
shipldonstructionlqualityprocedures.[]

1.3.30 Other egulationg]

1.3.3.10 International[fegulations]

AttentionLof Ldesigners, [$hi pbui | dersLandLshi pownersLof [$hi psLéovered by [thesel]
Ruleslisldrawn(on(thefollowing: [

Shipslareldesigned,[donstructed@andioperatedinfaléompl exregul atory framework [
prescribediihternati onal ly By M Ol@ndiimpl ementedBy [l ag(statesior By [dl assifi cation
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societies[on(theirbehal f.[Statutory fequi rementsiSet[thelstandard(for [Statutoryaspectsl]
of [shipslsuch(asllifelSaving, [Subdivisions, [stability, {irelprotection, &tc.[]
Theselfequirementslinfluencelfheldperational [andl¢argolcarryinglarrangements(]
of [thelshi p@ndthereforelay [@ffectlitsistructural [design.[]
Thelimai nfnternati onal Cinstrumentsihormal ly (olbelappli edOvith[(tegard@oihel]
strengthlof Bulk Garriersiare: [
-1 Inter national [Conventi onlfor [Safetylof [LLifelat[Seal(SDAS); [
-1 International [Conventionlon(Load(Llines.[]

1.3.3.20 National Megulation$]

1.3.3.2.10 AttentionlisCdrawnlon[thel&pplicablelhational [flaglstatelfegul ations.[]
Compliancelithfheselfiegul ati onslaf Mati onal [admi ni strati onslisnotdonditional ford
classlassignment.[]

1.3.40 Workmanship O
1.3.4.10 Requirementsliob eldompliedwithbyfhelhanufacturer O

1.3.4.1.10 ThelanufacturingplantlisibbelprovidediwithSuitabl eléqui pment@ndl
facilities[tolenablelproper ChandlinglLof (thelmaterial s, (imanufacturinglprocesses, ]
structural [domponents, [étc.[]

Thelinanuf acturing(pl ant(isfohavelat [itsdi sposal [Sufficientl y[qualifiedperson-
nel . [(PRSOis[Hobel&dvisedlof [thelhames and&reaslof esponsi bility [of [ThelSupervi-
sory@ndidontrol [personnel ihléhargeldf thelproject.[]

1.3.4.200 Qualityldontrol]

1.3.4.2.10 Asfar[asfequired@ndiéxpedient,@helnanufacturer' sipersonnel hasfol]
examinelall [Structural [iomponentsiiothlduri nginanuf acturelandlonléompl etion, ol
ensurelthatThey[@rel¢compl ete, [That [Theldi mensi onslarelcorrect[andthatWorkman-
shi plis(sati sfactory[@ndimeetslthelstandardof [oodshi pbuil dinglpractice.(]

Upon(nspectionCandtorrectionsCby [the[manufacturingCplant, (the(structural [
componentsiarefoeshownfofheSurveyorlof IPRSHorihspecti on, [in[Suitabl e[Sec-
tions,mormal ly [ih[unpai nted(donditi on@nd(enablinglproper [Accessor ihspection. [

ThelSurveyorlay [fg ect[domponentslthathavelnotbeenladequatel y [dhecked by [
thelpl ant[@ndrhay [demand(thei r [fie-submissi onliponsuccessful [dompl etionlaf [Suchl]
checksland(dorrectionsDy thelplant.[]

1.3.500 Structuralldetaild]
1.3.5.10 Detailslihimanufacturingldocuments]

1.3.5.1.10 Significant[detail sCconcerningCual ity CandFunctional Cability Cof (the
component(@oncerned(arelibbelénteredlinthemanufacturingldocumentsi{workshop[
drawings, [étc.).[T hislihcludeshot[only [Scantlingsbut EHwherelfel evant[(FSuchlitemsd
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as[surfaceldonditi ons{e.g. i ni shingof (il ameldut [édgeslandivel d[Seams), [@nd[Spe-
cial CmethodsCof Cmanuf acturelinvol vedCasOvel | CasCinspecti onCandCacceptancel e
guirementsiandiwherelfiel evant[permissi bl elfol erances. [Solfar [Asor [thi sia mastan-
dardlislused(workslor national [standardletc.) it isibbesubmittedb[PRS. [For Wwel d[]
joint(details,[See11.2.1

If,[eluelfolini ssingLor[insufficient[detail sCin(ihelmanufacturingLdocuments, ihel]
quality [or [functional [@bility [of Thelcomponent(isidoubtful , [PRSIinay [dequirelappro-
priatelimprovementsibbelSubmittedBy fheltanufacturer.

Thislincludeshelprovisionlof [Suppl ementary Lor[additi onal [parts{f or (éxampl el
reinforcements) [@venlif fheselWerelniot requi red(at thelfi melof [pl anl@pproval .[

1.40 Symbolslandldefinitions
1.4.10 PrimarylSymiolsiandinitsl]
1.4.1.100 General(

1.4.1.1.10Unlesslotherwiselspecified, Hhelgeneral [Symbol sland(thei r [ini tsliisedin]
thelpresent[Rul esl@relthoseldefinedlin(Table(1.4.1.1.1.0J

Talde1.4.1.1.100
PrimarySyminls [J

Symboll Meaning[] UnitsO
10 20 30
AO | Areal] m?0]

F Sectional [@realdf Ordinary Stiffenersiandprimary hembers cm?0
BO | MouldedBreadthidf ship{see(1.4.2)0] mO
CO | Coefficientd -]
DO | Depth©f Ship{seel.4.2)0 mO
EO | Young sfodulusd N/mm?0
FO | Forcel@ndidoncentratedbads] kNO
I0 | Hull@irderihertialdl m*0

? I nerti aldf [Ordinary stiffenersi@ndprimary hembers[] cm*D
LO | Length©fShipseed.4.2)0] mO
MO | Bendingihoment kNmQO
QO | Shearfforced kNO
Sl Spacinglaf [primarySupportinghembers m(
TO Draught[af [ship(see1.4.2)0 m(]
VO | Ship'siSpeedd knot™
ZO | HulligirderSectionmodul usC] m°0
AD | Accelerationd m/s’0
bO | Widthof @tachedplatingd] mOJ
U | Width(of face(pl atelof rdinary tiffeners@nd primary fembers] mmeJ
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10 20 30
GO | Gravity@ccelerationl{seel1.4.2)0 m/s0
hO | HeightO mQ
? Weblhei ght[of [Ordinary (stiffenersi@ndprimary [hembers[] mml
KO | MaterialMactor({seel1.4.2)0 oy
LO L engthlT$pan(of [drdinary(stiffenersiand(primarySupportinghembers mQ
MO | Massd td
NO | Number@fitemsd -]
PO | Pressurel] kN/m?0)
rd | Radiusd mmQ]
9 Radli us[of [urvaturelof [pl ati ng[or [Bil gelfadi us] mQ
< Spacing(of [Grdinary(stiffeners] mQ
td Thickness[] mm{J
wl | Sectionhodulusiof Ordinary&tiffenersiandprimary Supportingthembers] cm®D
xd | Xdoordinatel@ onglongitudinal [@xisi{see1.4.4)0 mQ
yO Y [doordinateld onglfransverselaxisi{see1.4.4) 0 mQ
z0 Zdoordinateld onglertical [@xis(see1.4.4) 0 mQ
Y Safety(factor[] -
o0 | Deflectionl/IDisplacementd mmQ
63 | Angled degd
&0 | Weibull Shapelparameter] 41
p0 | Densityd t/m°0
o] | Bending(Stressd N/mm?0
7 | ShearStress]] N/mm?0

1.4.20 Symiols[]
1.4.2.100 Ship’sihainidatd]

1.4.2.1.10 0

LO  Trulelength,[m],[definedin(1.4.3.1; 0

Linp -HIfreeboardlength,m],definedin(1.4.3.2; ]

Lg [ -HIIengthbetweenperpendicul ars, G, lishelllengthLof (fhelshi plineasured]
betweenperpendicul arslfaken@t[Thel&xtremitiesLof [Theldeepest[$ubdivi-
siontoadine,[.e.Lof (thelaterlinelwhichtorrespondsiolthelgreatest]
draughtlpermittedBy [thelSubdivisi onlrequirementsiwhich@re@pplicable; M

AP | (HIIforwardreeboardiperpendicul ar.[T heflorward@reeboardper pendicul ar s
tolbelfbakenlatthelflorwardlendiof [thellengthlLl, , [@ndlislibldoincidelwithiheld
foresideldf fhelstem[onthelwaterlinelonivhi chithelllengthlLl , likiheasuredl

A | [HITefter[@reeboardperpendicul ar. [T helafter Hreeboardperpendicul arlisiobe ]
takenf@tthelaftlendof Thellengthml,, .; O



— moulded breadth, [m], defined in 1.4.3.4;

— depth, [m], defined in 1.4.3.5;

moulded draught, [m], defined in 1.4.3.6;

s — scantling draught, [m], taken equal to the maximum draught (see aso

1.1.1.1.6);

Tz — minimum ballast draught a midship, [m], in normal ballast condition as
definedin 4.7.2.2.1;

T.c — midship draught, [m], in the considered loading condition;

440w
|

A — moulded displacement, in tonnes, at draught T, in sea water (density
p=1.025t/md;
Cgs — total block coefficient
Cs Z—A ;
1.025LBT

V  — maximum ahead service speed, [knots], means the greatest speed which the
ship is designed to maintain in service at her deepest seagoing draught at
the maximum propeller RPM and corresponding engine MCR (Maximum
Continuous Rating);

X, ¥, z— X, Y and Z co-ordinates, in m, of the calculation point with respect to the

reference co-ordinate system.

1.4.2.2 Materials

14221

E — Young'smodulus, [N/mm?], to be taken equal to:
E =2.06.10° for steelsin general,
E=1.95.10" for stainless stedls,
E =7.0.10* for aluminium dloys;
Rei — minimum yield stress of the material, [N/mm?;
k — materia factor, defined in 3.1.2.2;
v — Poisson’s ratio. Unless otherwise specified, a value of 0.3 is to be taken
into account;
Rn — ultimate minimum tensile strength of the material, [N/mm?],;
R, — nomina yield stress of the material [N/mm?], to be taken equal to 235/k,

unless otherwise specified, [N/mm?].
1423 Loads

14231

g — gravity acceleration, taken equal to 9.81 m/s”
p — seawater density, taken equal to 1.025 t/m®.

p. — density of theliquid carried, [t/m?];
pc — density of the dry bulk cargo carried, [t/m;
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CO -Dwvavelparameter,fakeneéqual [fo: [
300-L

j15
100 ) ffor@o=L E300m (14.2.3.18)0

C[E10.750 for(3000L [&350mO (1.4.2.3.1b)0O01

hd  Iheightlof [Afank, fobelakenlasihelertical Ldli stanceldromlhebottomo]
thelfoplof theltank, [@xcludinglanysmall hatchways, [Im]; 0

zrp [ Ivertical [di stance, Jm], [of [theli ghe st{poi nt[of (thelfank [Hromthebaseline.[
Forballastholds, Zw LIM],shelNertical [distanceldf thefoplof thelhatch
coamingfromihebaseline; [

Iz —lengthldftheldompartment,im];

Msn[] -Tdesi gnlstill Bivater [hendinglinoment Cat [Thelhul | Hransver sel$ectionl¢onsid-
ered,[kNm]: [
MsnE Mg O inhoggingldonditions]
MswlZ Msys O inlSagging(donditions; [

Mwo —HIvertical wavelbendinglmoment(atthelhul | fransverselsection, [KNm],[don-
sidered: [0
Mw & Mwe O inffioggingdonditions]
Mw & Mws O inlSaggingldonditions; [

Mw O-Thorizontal OivavelbendingCmoment @&t [Ehelthul | [Eransversel$ection[tonsid-
ered,[KNm]; O

Qswl 4IdesignLstill vater [$hear [(forcelat[thelhul | [ransversel$ection[tonsidered,]
[KNm]; O

Qw O -Ivertical ivavelshearforcelat thelhul | TransverselSectionidonsidered, [kN]; O

psl  -ITstill Water(pressure, TkN/m?];

pwl -{Bvavelpressurelordynamicipressures, [kN/m ;0

Pee, [Py THTE || Water@ndWavelpressurelihfl oodeddonditions, [kN/m?]; O

ox0 -Thull[girderformal [Stress, [N/mm?];

ay, @y, [@,[[HAccel erations, ihii/s?, @ ongX,[Y@andZ directions,fespectively; []

T -Trolllperiod,s]; 0

60  —[rollSinglel@amplitude, [deg]; U

Te -Mpitchiperiod,s];

¢  -kinglelpitch@mplitude,[deg]; 0

k.0  —Iroll Wadi uslof [@yration, [m]; O

G100 -Imetacentriclheight,[m]; O

AD  -Hwavellength,[im].0

C =10.75—(

1.4.2.400 Scantlings]

1.4.2.4.100 Hull(gir der [Scantlingsl

IyCHIImoment[of nerti alof (Bhelhul | Eransversel$ecti on[&bout(itshori zontal [heutral [
axis,[m*;0



| ,O0-MmomentCof Onerti aCof (thelhul | Rransve rselSecti onCaboutftsertical Cheutral O
axis, ;0

Z& 2o HiBectionhoduli EtBottom@ndideck, Fespectively, [m ¥],0

NCHDverti cal [di stanceromfhebaselli nelfo [fhelori zontal heutral @i slof [Eheul | O
transverselsection,[im].0J

1.4.2.4.20 L ocal[Scantlings]

sl] -HIpacingldfordinary(stiffeners, measuredIatmid-spanla onglthelchord, [m]; [

SO -HIspaci nglof primary [$upportinglmembers, [ineasured @t [ini d-spanal ongihe
chord,[m]; O

I -HTspanlof [ordinary(Stiffenerforpri mary[Supportingmember, [asfhel¢aselay [
be,[heasuredl@ onglthelchord,[im]; ]

I, T engthlof Brackets, m]; [

tc —Tcorrosionladdition,imm];

h,,[0 +weblhei ghtlof [rdinary [Stiffener [or [primary [Supportingithember, [@stheldase]
may [Be,[imm]; 0

twJ —HIhetQiveblhi cknesslof Lordinary [stiffenerLor [primary [Supportingmember, [as]
theldaselmay [Be, [Imm] ]

b0 Ifacelpl atelwidthiof [0rdinary [Stiffener [Or [primary [Supportinghember, [@sithe
caselayBe, [Imm]; O

0 —Ihetfacelplatelhicknessiof [ordinary[stiffenerlor[primary [Supportingmem-
ber,[@stheldaselfhay [be, [imm] ; O

t,[1 HThet[fhicknesslof [Thelpl atinglattachedfolanlordinary [$tiffener Lor[a primary (]
supportinglhember, [@sltheldaselthay (Be, [Imm]; [

b0 IwidthCof (thelplatinglattachedtolthel&tiffenerLorthelprimary[supporting]
member, fior Thelyti el dingléheck, [m]; O

As -Thet[Sectional [arealdf [Thelstiffener[or Thelprimary [Supportinginember, vith(
attachedpl ati ng[of Width(s, [cm?]; 0

AmD—D]hetBéhea@ectional [@realof [thelsti ffener [or[thelprimary[Supportinginember, ]
[cm?]; O

I0  netimomentlof [inertialof [ordinary [Stiffener [or [primary[Supportingmember,
asltheldaselhay e, Without(attached(pl ating,[@roundftseutral [axisparal lel (0
tolfhelplating, fcm?]; O

1,0 -HIhetCpolarCmomentLof linertialof Cordinary [stiffener CorCprimary Csupportingd
member, @sfheldaselay [be, @bout itsidonnecti ondb(pl ating, [em®]; 0

Iw —HIhetlSectional (Moment[of [inerti alof Cordinary [Stiffener[or [primary [Supporting]
member, [@slfheldaselay [Be, [@boutlitsidonnecti onfbpl ating, [fem®]; O

I 4Thetfmomentlof [inerti alof Thelsti ffener[or Ehelprimary [Supportingnember, [
with@ttachedshel | [pl ati ngLaf [uvi dthis, [@boutlitstheutral @i siparal | €l folthell
plating, Tcm?]; 0

4] het[$ectiontmodul us,[in,[of (anCordinary [$tiffenerLor (A primary [Supporting
member, @slthelGaselthay [Be, With@ttached(pl ating[of Wi dth,, em’]..
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1.4.30 Definitiong

1.4.3.10 Ship’sigeometricieatures]

LE-Huledength, [0 m] Biheldistancelheasuredionthe[SummerIbadiwaterline, ]
from(thelflorward(si delof [thelstemiblthel@fter(Si delof fhelfudder [post, [or folthelden-
trelof [the(dudder [Stock Whereltherelisimolfudder [post. (L [isfobelmot dlessthan[96%l
andeedMotExceed@7%af TheléxtremellengthlonfhelSummerbadwaterline.[]

I nCshi psiwvithoutfudder [Stock [{e.g.[shi psiittedwvith@zi muthfhrusters), fheliul e[]
length[L[is[folbelfakenléqual [To[D7%bf [Ehel éxtremelllengthLonihe summerloadl]
waterline.[

I nishi psiwi thdnusual [stemidr[Stern(@rrangements, [thelrul elengthlLL lik[donsi dered
on[@ldaseDy(daseDasis.[]

L, 3-Freeboarddength,[ m] 3-Qheldistance,ihi,Gnihelaterlinel@at[85%I
of (ihellleastimoul dedLdlepthromiheoplof [fhelkeel ,[measuredromIheforwardl]
sidelof [thelstemIoltheldentrelof fheldudderStock. 1L, | (isfoenot Messihan[@6%f [
theléxtremellengthlonthelSameWwaterline.[

Whereldhelstemlcontours[concavel@bovelithelWwater-line[&t[B5%bf [thelleast[
moul ded(depth, Doththeflorwardéndof fheléxtremeliengthlandheflorwardisidelof [
thelStem@refobefaken@ttheverti cal [proj ectionfoihat Waterl i nelof fhelaf termost
point(df fhelStemldontour [(abovefhativaterline), (seelFigl.4.3.1-1).00

0.85D

Forwardierminal [6f
thelfbtal length 0

Figure(1.4.3.1-100 Concavelstem(dontour]
FEO-Horelenddf G helfuledengthOL {seelfFigl.4.3.1-2)3Hhelperpen-
dicularliblthelsummer lbadWwaterlinelatthelforward(si deldf thelstem. [

AEEAftCendbfGhelrulel engthUL [{seelfFigl.4.3.1-2) Btthelperpen-
dicul aribfheMvaterlinelat[aldi stancelll [aft[of fhelflorelénd.



AE Midship FE

L/2 L/2

A

Figure1.4.3.1-20 EndslandmhidshipC]

M i dshi p Hthelperpendiculariblthelwaterlinelatlddistancel0.5 L [&ft(of (thelflorelénd.]

Midshippartlof [alshi p Hihelpartiéxtendingl0.4 L&midships,unlesslother-
wiselSpecified.O

BO-OmouldedObreadth, [ m] B4thelgreatestCimoul dedCbreadth, Cmeasured
amidshi psibel owfhelWeather[deck.

TO-Omoulded@raught, [ m] Biheldistancelimeasuredivertical ly[dnEhelrnid-
shiplifansverselgection, fromlthelfhoul dedbaselli nelibthelsummer Toad(li ne. [T

D -depth, [0 m] Giheldistancelieasuredlvertical |y lonthelmidshipliransversel]
section, [from(helinoul dedbaselli nelfolthefoplof [theldeck eam(at [sSi delontheluip-
per-mostdonti nuousideck.]

StandardCheightbf BuperstructureHSeeTable1.4.3.1.0

Talel.4.3.100
Standar dlheight(df(Super structure* [

Standardhei ght(hs, [im] O
Freeboardlength@, | ,Tm] O -
Raised[quarterdeck* All@Bther(Superstructurest
90, (1250 0.330.012 L. 0 1.05H70.01M,, O
L, 31250 1.800 2.300

*[Seelrel atedldefinitionsinl.4.3.40

1.4.3.2[10 Referenceldo-ordinatelSystem[]

Thelship’ sigeometry,[inoti ons,[&ccel erati onslandloads @reldefi nedwithHespect ]
tolheltight-handC¢o-ordinatel$ystemshownlnFigl.4.3.2.LT heldlefinitionsCof [its(]
elements(@relasifollows. [

Ori gi n Hihelintersection@mongthelongitudinal [planeldf [Symmetry [6f [ship, Thed
aftlend(of Il @ndiheBaseline.]

X [axi sHbngitudinal @xis, [positiveforwards.[]
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Y [ax i sHiransversel@xis, [positivelfowardsiportside.[
Z [ax i sEBvertical[axis,[positivelipwards.]

Positiveltotati onsarelorientedin@nti -cl ockwi seldli recti onf@bout ThelX, [Y@EndZO
axes.[
Z A

| A

AE 0
Figurel1.4.3.20 Referenceldo-ordinatelSystem

1.4.3.30 Ship’slight-@ndldeadweight]

Lightweight,[t] O-dheldisplacementiwithoutldargo, Huel ,ubricatinglail , hal -
lastiwater, freshiwater [And[fleedWater,[donsumabl e[storeslandpassengersiandigrew]
andtheir(effects,butlihcludingliquidsihlpiping.O

Deadweight,[t] 3Hiheldifferencelbetweenltheldisplacement,[&tthelsummer(]
draught(inSealwater[0f [density [4[E1.025f'm  [@ndEhellightweight.]

1.4.3.40 Ship’sldonstruction(part$]

Freeboard[deck Btdefinedlaslin[Regul ation[3[of [thell nter national ILoad1Line[]
Convention,[@si@mended.[]

B ul khead[deck [3tihellippermost [deck [Holvhi chihelfransverselvatertightbul k-
heads,[exceptBothlpeak Bul kheads, [eéxtend@nd@relmadeléffective.(]

Strengthdecklatalpartlof [hip’ sdength Biheldppermostidontinu-
ousldeck at that[partfoiwhichlihelshel | [platesiéxtend.[

Superstructur e Gtaldeckedistructurelonlihelfree-boardldeck, éxtendingdrom
si deltb(si delof [thelshi plar with(thelsi delpl ati ng ot Bei nglinboard(of [thelshel | [pl ating [
morelthan(0.04B.[A [Superstructurelthay (be: []
—-lenclosed,Where: [
i) ditlisCéncl osed by Mront, [$i delandaf tbul kheadséomplyingivithThellequire-
mentsof9.4; 0



ii) (&l | front, [Sideland@f tidpeni ngsiarelfi tted Wi th[effi ci enteatherti ght[fneans[of [
closingd
—open, Wherelit(ishot[@énclosed.

Forecastl e 3-CHsuperstructurelivhi chléxtends@romheforwardiperpendicul ar]
aftlib@lpoi nthwhi chlisflorwardlof thelafter[perpendicul ar. [T helflorecast| elinay [ori Qi -
natelfrom(alpoint{forward(of thelforwardlperpendicular.[]

RaisedOquarterdeck O-OalsuperstructurelivhichCéxtendsorwardFromihel
after[perpendicular,[general |y (has[@ hei ght[Tess[Than[& hormal [superstructure,[and(]
has@nlintact{rontul khead{s descuttl eslof [thelthon-openi ng iy pei ttedwithleffi-
cientldeadlightsiandbol tedtnan(hol eldcovers),[(seelFFig[1.4.3.4).[Wherelitheforward[
bulkheadlismot(ihtactduefoldoors@ndlaccesslopenings, fhelSuperstructurelisiobe]
considered@s@poop.

Intact
Bulkhead

Freeboard
Deck

Raised = A
Qarter
Deck

Figure1.4.3.40] Raisediquarter(deck

D eck house[H hldeckedstructurelother fhan[@Superstructure, locatedonfhelfree-
boardldeckdr@bove.[]

T r unk O-OaltleckedStructurelsimilar oAl dec khouse, hutChotCprovidedWvith[ad
lowerldeck.O

W ash bul k head 3-Calperforatediorpartial Bul kheadih@fank. O
1.4.3.50 Conwentionalshipiypesi(withfefer encelfiofhellL L C)O
1.4.3.5.100 TypelAl@nd[TypeBshipsl

.10 Ty pelA hi p Eashipivhich: O
-Hlisldesignediibldarryonlyliquididargoesihbul k; [
-+ Thaslalhighlintegrity [of (iheléxposedldeck Withlonly[$mal | [&ccesslopen-
ingstoltargoLcompartments,[tl osed[ by [Watertightyasketed coversLof (]
steel [@r[équival entifhaterial; (]
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-1 haslIbw(permeability [0f Tbaded(dargoldompartments.[]
ATypelA shiplisibbelassi gned@freeboardol | owingihelfequi rementsire-
portedihfhelnter national (LoadlinelConvention196 ,@s@mended.[]

.20 Ty pelB shi p Bnyshipiivhichldoeshot[éomellvithi n(Ehelprovisionsiie-
gardingTypelA [shipsigtatediin(1.4.3.5.1.1(i8ibbeldons dered@sd Ty peBship.O]
A[TypeB [shiplsibbelass gnedalfreeboardfol | owinglthelfequirementsire-
portedlihihelnter national (load[LlinelConvention196 ,[asl@mended.]

1.4.3.5.20 TypeB-60@ndB-100Ehips]

A0 TypeB-600shi p O-lany[TypelB[shipLof (bver[1000metresiinength]
which,[accordingib@pplicabl elfequirements(inlthellnter national (Load(llinel]
Convention1965 ,[CasCamended, [ sCassignedCalval uelof [(tabul ar[freeboardd
whichldanbeeducedUipo6BOlperdentof Theldifferencelbetweenfhe®B 0]
and[@A " [fabul ar al uesifior Theldppropri atelshi plkengths.[

.20 TypelB-1005hi p B-fanyTypeB$hiplof (dver[1000metersiindengthC]
which, Gccording@o@ppli cabl eltequi rementsCof nhenter national (dLoad]
LinelConvention[1965 ,[@sl@amended, liklassi gned@al ueldf fabul arfreeboard]
whichlganbelreducedtipib100per [dent[of [theldi fferencelbetween(theB ]
and@A"[tabul ar Wal uesfor (thel@ppropri atelshi plengths. [

1.4.3.60 Positions@ndZ]

Positionllncludes:[

-+lexposedifreeboard@ndirai sediquarter[decks,]

-exposedisuperstructureldecks(situatedforwardlaf [0.2501 | fromthelperpendicu-
|ar,[@tthelflorward(sidelof [Thelstem, [fbfheWaterli nel@t [B5%af thelkastoul ded]
depthifheasuredfromhefopldf thelkeel .[]

Position[2lncludes:

-+ lexposedisuperstructureldecksisituatediaft[of [0.25 1  [fromthelperpendicular,[at]
theforward(sidelof [thelstem, folthelwaterli nelat [B5%f [the[least houl ded(depth]
measuredfrom(helfbplof thelkeel [@ndIbcated@t Teast(dnelstandardhiei ght[of [Su-
perstructurel@bovelthefreeboardideck; [

-Jexposedi8uperstructureldecks(situateddorwardlaf [0.2501 | fromIhelperpendicu-
| ar,[at[fheforward(si delof [fhelstem, [fbfhelWaterlinelat[85%sf [thelkast houl ded
depthCimeasuredfromLthetopLbf [ thelkeel Candocated &t east[twol standard]
hei ghtsaf [Superstructurel@bovelthelfreeboardideck.]



20 GENERALIARRANGEMENTIDESIGNO

2.10 Suldivision@rrangement]

2.1.10 Number @nd@rrangement [0f [fr ansver seivater tight fulkheads O
2.1.1.10 Number [6f Wwatertightfulkheads O

2.1.1.1.10 General[J

All$hips,[inCadditiontolcomplyinglvithheltequirementsLof [(2.1.1.1.2, [arelfol]
havelat(leastthelflollowingliransverselwaterti ghtbul kheads: [
-HloneldollisionBulkhead; [

-Jonelafterpeak Dulkhead; [

-HItwolbul kheadslfiormingtheboundarieslo f [thelinachi nery[Spacelinlshi psiwvithlina-
chinery@midshi ps,[andaul kheadforward(of [thelinachi nery[Spacelinshi psiwith(]
machi nery [@ft.dnfhel¢aselof [$hi psivith[@n[é ectrical [propul sionplant,(bothfhe
generatorrboml@ndihelenginelfoomi@refbbeléncl osed By Waterti ght[Bul kheads. [

2.1.1.1.20 Additional lulkheadsd

For[shi psinot [fequi redfoléomply wvith[Subdivisionfegul ations, [fransverseul k-
headsladequately [$paced,[@ndotdesslinmumber fhanlindi catedinTable(2.1.1.1.2,[
arelivbeffitted.[]

Tade2.1.1.1.2[0
Numtber of lulkheads O

Numberfoffulkheadst |\, - bersiaf bulkheads
Lengthim)0J forlshipsithizftC] forfther(ships(]
machineryP0
90RM&1050 40 50
105 M <1200 500 60
120=([ME1450 60 70
145 M E1650 70 80
165K (ME1900 80 90
LEI900O TolBeldefineddnaldaseDy [Gasebasi [
DA fterPeak Bul khead@nd&f tachi nery Bul khead@relfheSame. [

2.1.20 Collisionlfulkhead [
2.1.2.100 Arrangement(of(dollisiontulkheadl]

2.1.2.1.10A¢ollisi onbul kheadisToeittediivhi chlisHoelvaterti ght ipfoihe
freeboardldeck. [T hi shul khead[is[folbelocated(at [Aldi stancefrom(iheforwardper-
pendicular (P | [of (hot[lessihan5per [centlof [ThellengthllL, , [of [Thelshiplor100m,
whichever [iklthellkess, [@ndfothorelfhanB[per [CentGf I, [
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2.1.2.1.20Wherel@ny [part[of [thelshi pbel owihelwaterlineléxtendsforwardlof (the[]

forward[perpendicular,[&.9.[abul bousbow, Theldi stances, (inCietres, [Sti pul atedinC

2.1.2.1.1@relfoMeeasuredfromlapointléither: [

-Hat[thelmid-lengthlof [Suchléxtension, or[]

-at[@dlistancel1.50per[¢entlof (Thellength L  [of (Thelshipforwardlof (the[forward]
perpendicular,or]

-at[@distancelBlmetresforwardlof Bhedorwardperpendicul ar,[Whi chever[gjives]
thelSmallestlmeasurement.[]

2.1.2.1.30Thebul kheaday (havelstepsLor [fecessesprovidedihey [arelwvithinihe
limitsCprescribed(in(2.1.2.1.1[or[2.1.2.1.2.[Nol¢loor, inanhol e, [Wentil ati on[¢luct [or [
any[other [Openi nglistobelfittedihihi sul khead.(

2.1.30 After[peak,hachinerylspacelulkheadsiand(ster nffules [

2.1.3.10 General]

An(after[peakbul khead,@ndbul kheadsldi vidinglthelinachi nery [$pacelfrom(thel]
cargol$pacesforwardland@ft, [@reld solfolbelfitted[andmadelatertight [WipHolfhel
freeboardCdeck. T hel&fter [peak [bulkheadmay, Chowever, [belSteppedbel owlthel
bulkheadldeck,[providedfheldegreelof [Saf ety [of [Thelshi plasfegardsisubdivisionlis]
nottherebydiminished.[]

2.1.3.20 SterntubesO

Sterntubeslarelibbeléncl osedin@aterti ght[Spacel{or [Spaces) [0f (Moderatelyol -
ume.[Dther [Measuresiiolni nimisefheldanger [of ivater (henetrati nglintohelshi plinC
caselof [damageliblSterntubel@rrangementsimay [Befbkenl@t fheldi scretionof [PRS.O

2.1.40 Number @nd(@rrangement of Bank ulkheads O
2.1.4.10 Bulkheadslihldompartmentsiihtended(for [theldar riageldf i quid(dar goesl]

2.1.4.1. 10ThelChumberCandC ocati onCof (iransverseCland ongitudinal Owatertightd
bulkheadslinlédompartmentslintendedfor (theldarriagelof Ui qui dldargoeslarefioldom-
plyWiththelsubdivisiondequirementsiblwhi chithelshi plis[Subject.[]

2.1.50 Arrangement [of [fr ansver seiater tight fulkheads O
2.1.5.10 Generall

2.1.5.1.10Wherelitlis hot[practicabl e[ tolarrange 8 Wwatertight[bul kheadlinLonel]
plane,[a$teppedbul kheadinay (helfitted. Inlthi sL¢ase, [Thelpart [of Theldeck tivhich
formslihelsteplisibbeaterti ght@ndlequival entlihStrengthfbheBul khead.[]



2.1.60 Openingsihiatertightfulkheadsl
2.1.6.10 Generall

2.1.6.1. 10T helhumber Cof Copeni ngsinCvatertight Csubdivisi onsCstolbe kept [tol]
alrhi nimumCcompati bl eCviththel[desi gnCandproper (vorkingLof thelship.[(Whered
penetrati onslof vaterti ght tbul kheadsCandlinternal [dleck sCarelhecessary [for[access, [
pi ping,Wentil ation, (@l ectrical [dabl es, [étc.,[@rrangementslarefobelfnadefolai ntai N[
thelatertightlintegrity. [IPRSIMay [permitfiel axati onlinfhelwaterti ghtnessiof [open-
ingsi@bovelthelfreeboardideck, [providedihatl(itlisidemonstratedthat@ny [progressivel]
floodingldan(beléasily[dontrol | ed@nd(thatthelSaf ety [0f (thelshi plisnotimpaired.(]

2.1.6.1.2[0Noldoor, [manhol elentil ati on[duct [or [any [dther [dpeni nglis(permittedinC]
theldolli sionbul khead el owthelSubdivisionldeck.[

2.1.6.1.30L ead(or[dtherhieat[Sensitivelfhateri al siay (ot Beldsedih(Sy stemsiwhich
penetratelivatertight[Subdivisionbul kheads,Whereldeteri orati onlof [SuchSystemslin]
thelevent[of [firelwoul diimpai r fthelwaterti ghtlihtegrity [0f thebul kheads.[]

2.1.6.1.40VaveslhotHormingpart[of [api ping[Systemlarelhot [permittedlinfivater-
tight[Subdivisionbulkheads.O

2.1.6.1.50T helfequirementsiel evantfofheldegreelof [fi ghtness, [@sivel | (EsThelop-
erating[3ystems,{orLdoorsCorLbther[tlosing@ppliancesieéomplyingvithdhelprovi-
sionslin(2.1.6.2[@and2.1.6.3@relSpecifiedihTable2.1.6.3.1.00

2.1.6.200 OpeningslihliheMvater tightulk headsliiel ow(thelfr ectoar dldeck [

2.1.6.2.100 Openingslusedwhile@t[Seal]

Doorslprovidedibleénsurelfhelwatertightihtegrity [6f [internal [dpeningsiwhich@rel]
usedWwhilel&t[ seal areltol bel 8lidinglwatertight[toorsl tapablelof (being[femotely [
closedfromLihelbri dgelandlareldl solfolbe bperabl elllocal ly fromLéachlsi delof [Thell
bulkhead.Iindi catorsiarefbbelprovided(at fheldontrol [positionshowingwhether fhe
doorsareldpen(or(dl osed, [@nd@nEudibl eld armlisibbelprovidediattheldoor(dl osure.(]
Thelpower,[¢ontrol [andCndi catorsCarefobelbperabl elinEhelévent [of (tnai nCpower
failure.[Parti cul ar[ttenti onlisdobelpai diolmi nimi selfheléffect[bf [tontrol [$ystem
failure.[Each[power-operated(slidingwatertightdoor isibbelprovidedwith@nlindi-
vidual [hand-operatedinechani sm.[T helpossi bility [of [openi nglandLtl osingiheldoor
by hand(attheldooritsel f fromBoth(si deslisibbelassured.[]

2.1.6.2.2[0 Openingsmor mally[dlosed(at[Seal]

A ccessldoorsiandlaccesslhatchldoversinormal ly [l osed(at [Sea, ihtendediblénsurel]
thelWaterti ghtlintegrity [6f internal [openi ngs, [arefobelprovidediwithfneanslof indi-
cationliocal ly [andonThelbri dgelshowingihether [Theseldoorsior (hatchl¢oversarel
openlor[¢l osed.[A [hoti celisfolbelaf fixedfoléachlsuchldoor [or (hatchl¢over [Hollhe
effect(that(itisnotfobeleft[open. T heluselof [Suchldoorslandbatchlgoverslisiobel]
authorisedBy [thelofficer[af thelwatch.[
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2.1.6.2.30 Door slor MampslihTar geldar golSpaces]

Watertight[dloorsLor (tampslof [ati sfactory Leonstructi onfmay [belfittedolinter-
nallySubdividelargeldargolSpaces, [providedihat PR Sk[Sati sfiedthat[Suchldoorsior [
rampsareléssential.[T heseldoorslor [fampsiinay (belhi nged, (ol linglor (sl dingldoors
or[ramps, (But(arenotfobelremotel y(dontrolled.[]

Suchldloorslarefolbel ¢l osedbef orelthelvoyagel tommenceslandlarefolbekept [
closedlduringmavigation.[$houl d@ny[of (theldoor slor [fampslbelaccessi bl elduringthe[]
voyage, [they(arelfbBelfittediwi thi@devi celwhi chipreventsidnauthoriseddpening.[]

ThelvordTsati sfactory” heans(that[Scantlings@nd(Seal i ng bequi rements{for [Such ]
doorslorrampsiarelfbelsufficientfolwithstandhelinaxi mumheadlof [thelwater (8t
thelfloodediwaterline.(]

2.1.6.2.40 Openingsiper manentlyKept dlosed(at[Seal]

Other[dlosinglappliancesiwhichl@relkeptpermanently [dl osed(at [Sealfblensurelthel]
watertightlihtegrity[of [ihternal [OpeningslarelfbbelprovidedWwith@moti celvhi chlisib]
bel@ffixedfoléach[suchl¢l osingl@ppliancefoliheleffect [That(itlisTobekept[dlosed. [
O Manholes(fittedwithidl osely Bol tedidoversifieedfiot BelSoiharked. [

2.1.6.30 Openingslihihelulkheads@mwelihelfr eetoar dideck [

2.1.6.3.10 Generald

Thelopeningslinfl oodi nghoundari eslbcatedbel owlthelwaterlinelatthelequilib-
riumCof [Iheldinal [$tagelof (il oodi ngLarefolbelvatertight. [T helopeni ngslimmersed ]
within(thelfangeldf thelpositiveld ghtinglkever Gurvelarelonly ibDeweathertight. ]

2.1.6.3.20 Door slusedwhilelat [Sea]

Theldoorslisedlwhil elat[$eal drelfolbelslidingldoorsl¢apabl elof (beingliemotel y [
closeddrom(ihelbri dgelandarel@l solfolbeldperabl ellocal |y [roméachl$i delof [The
bulkhead.Iindi catorsiarelibbelprovidedlattheldontrol [positionshowingwhetherthe[d
doorsareldpen(or(dl osed, [@nd@n[Eudibl eld armlisibbelprovidediattheldoor(dl osure.(]
Thelpower,[¢ontrol [andCndi cators arefobelbperabl elinEhelévent [of (tnai nCpower
failure.[PParti cul ar [Attenti onlis[fiolbelpai dHoLmni ni mi seltheléff ect Lof Léontrol [$ystem]
failure.[Eachlpower-operated(slidingiwaterti ght[door isibbelprovi dedWwithl@nindi-
vidual (hand-operated(mechani sm. it [shoul dibelpossi bl efolopenlandldl oseltheldoor ]
by hand(attheldoorl(itsel f fromBothisides.[]

2.1.6.3.30 Door smor mally(dlosed(at[Seal]

Theldoors mormally ¢l osed[at[$eal arelfolbelprovidedivithineansof [indication[]
|ocally[@andionthelbridgelshowingiwhetherfheseldoors@reldpen(or (6l osed. [A [fotice[]
i sitblbBelaffixedibleéachldoor [ibtheleffectfhat fitlishot fbbellkft[Open.]

O



Talde2.1.6.3.100

Door sl
u Sliding(fypel Hingedfypel
Remotelll Localll Remotel] Localll Rolling(typel]
operationC | Indicatordnl| .| operationd | Indicatordnl| oo (cargoletweent
indication |  thelbridger] ponl 0 indication] | thelbridger] ponl 0 deck(paces)(]
onfthelBridged y on(thelBridgel y
Watertight | Bel ow(thel [Open(at(Seal XJ O O O O O O
O greecelixmjard[ Normally[
d closed2)0] 0 X 0 O X®)0 O O
RemainC] . . Na . . Na Na
closedi2)0 @) @0 @0
Weather- |Abovelthel[IOpenlat
tight?  |freeboard:|seall XJ g a 0 a a a
watertight!| deck ] NormallyO
1O . closedi2)[] O Xa O 0 X 0 0
RemainO xJ
closed(2)0 g a a O a @A) a

(1O Watertight[doorslarelrequiredivhen(they [@rellbcatedbel ow fheliaterlinelat theléquili brium(of thelfi nal (Stagelof [fl ooding; [Gtherwi seldWweathertight ]

doorlislaccepted.[]
(2)0 NoticelibBelaffixeddnBoth(si deslof fheldoor: Ftobekept(dl osed(atSea’.(]
(3)0 TypelA [shipsiof 150t @ndpwards, [@ndTy peB shi psiwvi th@feducedfreehoardimay [have@hi ngediwaterti ght[door Betweentheléngi nelfoom(]

and(thelsteering(gear(Space, [providedthatthelsil| [0f thi s[door(is@bovefhelSummerTbadivaterline.[]
(4)0 Theldoor i5ibbeld osedbef orelfheloyageldommences.(
(5)0 IfEheldoor(isaccessi blelduringfheVoyage, [@ldevi celhi chipreventsiinauthorisedidpeni ngisfobefitted. (0
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2.1.6.3.40 Openingslkept[per manently[dlosed (@t [Seal]

Theldloorslkept[ ¢l osed @t $eal arelfolbelhingedldoors.[Buchldoorslandthelother [
closing@ppliancesiivhi chlarekept[tl osed @t [Sealareldolbelprovidedvith[Ahoticel]
affixedoleéachldl osi ngl@ppliancefbiheléffectfhat it isfobekeptdl osed. M anhol es]
fittediwithidl oselybol ted(GoversineedmotBelSoimarked.[]

2.2[1 Compartment@rrangementl]
2.2.100 Definitiong]
2.2.1.10 Cofferdani]

2.2.1.1. 10A [eofferdammeans an[émpty [$pacelarranged$olthat[compartmentsion]
each($idelhavelholcommonlboundary; [ tofferdamlmay [bellocatedVertically[or(]
horizontally.[As(altul e, @ eofferdamisHobelproperly Wentil ated@AndLof [Sufficient
si zelfbldl | ow[properihspection, mai ntenancel@nd(Saf elévacuation.[]

2.2.1.200 Machinery(Spaceslof@ategory[A]

2.2.1.2.1[0Machinery[spacesl bf [ tategory [A Larel thosel Spaceslor[ trunks tolsuchl]

spacesiivhichldontain: O

-Hinternal [Gombusti onhachi nery sedfor hai n[propul sion; [0r[

-internal [dombustionlmachi nery [Wisedfor [purposesiather [thanpropul sionfwherelSuch]
machineryhasihltheldggregateldiotal [power [Gutput(df [AotTessithan375KW; [Or[]

-Hanyl[ailfiredboil erorfuel [6il [Wnit.[]

2.2.2[0 Cofferdamd]
2.2.2.100 Cofferdam(arrangement]]

2.2.2.1. 10Cofferdamslarefolbelprovidedbetweentompartmentslintendedfor ig-
uidChydrocarbons{fuel [bil,(ubricating[bil) Candthoselintendedfor [(freshCivater ]
(drinkinglivater, (Water [for(propel lingtmachinery Land[boil ers) Laslivel | Las[HanksLin-
tendedfor fheldarriagelof [ qui dfloamFor i reléxti nguishing. [

2.2.2.1.2[0Cofferdams[$eparatingfuel (il (BanksHEromubricatingloil [anksLandthel

| atter@romdhoselintendedor @heltarri agelaf i qui ddoamor i reléxtingui shingLor

freshwater[or Moil erfeediwater [inay elval vediwhenldeemedlimpracti cabl elor [in-
reasonabl elby (PRS[In[tel ation[folthel¢haracteristi cs[andLdi mensi onsLof [Ehel$paces]
contai ningfSuchltanks, [providedthat: [

-theldhi cknessLof Lcommonboundary [pl atesCof [adj acent HankslsCincreased, vith(d
respectfolthelthi cknesslobtai ned@ccordingfo®. 1, by 2Mmlinfheldaselof fanks[]
carryingfreshiwater[or[Boil er feedwater, [@ndBy A hmlih(dl | [dther[Gases; (]

—Ithelsumlof (thelthroatslof [Theluvel d(il | ets at[thelédgesiof (Theselpl ateslishot [Tess]
than(helthi cknesslof thelpl atesfhemsel ves; [

—-Ithelgtructural festlisdarri eddut i th[@headihcreased Dy [ Withrespect fo11.3.00
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2.2.2.1. 30Spaceslintendedfor theldarriagelof [flammabl el qui dsarelibbelSeparated]
froml@ccommodati onl@nd(ServicelSpacesby heans(df [@dofferdam. ]

2.2.2.1.400Cofferdamslarelonly [iequi redbetween(iuel [6i | [doubl elbottomsiandfianks]
immedi atel y[@bovelWherelfhelihner bottompl ati nglisSubj ected{othehead(df [fuel [6il (]
contai nedtherein,@slihtheldaseldf [@doubl elBottomiwithlitsibplrai sed(at thelsides. [
Wherelddornerfbldorner(Situationldccurs, fanksiareinot Beldonsi deredfobeladjacent. [
Adjacentfanksnot[Separatedby [dofferdamslarelfolhaveladequateldi mensionsliol]
ensureléasyihspection.l

2.2.30 Doublelibttoms O
2.2.3.10 Generall

2.2.3.1.10A [doubl elbottomlislibbeli ttedlextendi ngfromtheldol li sionul khead o]
thelafter [peak ul khead, [@sfar [as[thi slislpracti cabl elanddompati bl elwi thfheldesign[]
and(proper working(of thelship.O

2.2.3.1.2[0Wherelaldoubl elbottomlisrequi redibbelfi tted, [itsidepthlisiblsati sfy [thel]
provisionsLof [3.6.6[andEhelinner (bottomsiobe ¢onti nued[outfofhelshi pLsidelin[]
suchlamanner(asliblprotectihelBottomiblihefurnlof thebilge.[]

2.2.3.1.30Small Ovell sCeonstructedintheldoubl eCbottom, CinCeonnectionWwithXhed
drai nagelarrangementslof [(hol ds, [arelhot ol éxtendlindepthCinorelihanhecessary. [l
ADwvel | [extendingfolthelduter ottom, May, however, elpermitted@t [The@f ter [end
of [thelshaftfunnel [of thelshi p.[Other Wel | sifnay Belper mitted Dy [PRSIIT (it (ik[Sati sfied
thatfhelarrangementsigivelprotecti onléqui val entfolthat [&f f ordedBy @doubl eottom
complyingWwith(2.2.3.1.00

2.2.3.1.40A [doubl ebottommheedmot e tted[inQivay [of (wvaterti ght[compartments]
usedléxclusivelydorZhel¢arriagelof i qui ds, (providedihelsaf ety [of helshi pnihel
eventlof (BottomIdamagelisinot, [ihitheldpi nionlof [PRS, [thereby impaired.[

2.2.40 Compartmentl(for war dof[theldollisioniulkhead [J
2.2.4.10 Generall

2.2.4.1. 10 Thedorelpeak [andlother[compartmentsocatedForwardCof Ehelcollision
bulkheadhay otBel@rrangedfor theldarri ageldf [fuel [6il [Or[dther flammabl elproducts.]

2.2.50 MinimumBowheight O
2.2.5.10 Generall

2.2.5.1. 10T helbowhei ght, [, [defi ned[&sihelVerti cal [di stancelat[fhelforwardlper-
pendi cul ar [(between(thelvaterlinel¢orrespondingfolihelassi gnedsummer Hreeboard]
and(theldesigned(irimland(thelibplaf theléxposedideck @t(side, lisbBenotTessithan: [
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FpE(6075(L . /100)=E1875(L . /100)2EF200(L ., /100)*)(2.08H0.609C g=1.603C (]

-0.0129(L/T ,))O (2.25.1.1-1)0

where: [

Fuo —HIkal cul atediminimumBowheight, [imm]; O

T,0 Tdraught(at[85%f theldepthforfreeboard] D4, [im]; 0

Do -HIdepthforfreeboard, lisfhelrnoul dedldepthlamidshi plpl usthefreeboardideck ]
thickness[at[si de. [T heldepthfor freeboardlin[alshi phavinglaiounded[gun-
wal elWith[@Madi usigreater [fhan4%af fhebreadth{] B)orhavingfopsi deslof ]
unusual [formlistheldepthlfor freeboardlof [Alshi plhavi nglalmidshi p[$ectionl]
witherti cal [fops deslandwi th[thelSamelround(of (heam(and@realof (fopsidel]
sectionleéqual [iblthat[providedBy [thel@ctual imidshiplSection,[m];

C OHTwaterplaneldrealdoefficientforwardof (1, /2: (]

As

0 C=
iB

O (2.25.1.1-2)0

As ] -Avaterplanel@reaforwardof [, , /2@t [draughtT;, [im?].0

For[shi psibiwhi chfi mber freeboardsiarelassi gned, ThelSummer freeboard{andot
thelil mber[Summer freeboard) [istbbeldssumedivhen@pplyi nglthefiormul aidbove.[]

2.2.5.1.20WherelthelbowheightrequiredlinCparagraph[2.2.5.1.10sCobtained by
sheer, [thelsheer(isiblextendfor(at Teast[15%f (thellengthlof [thelshi plheasuredfrom(]
the[forward[perpendi cular.[CWherelit[slLobtai ned[by [Fitting[a superstructure, [such
superstructurelisioléxtendfromthelStemo@pointat Meast[0.07L [Ebaft fheforward
perpendicul ar,[@ndlisibbelencl osed@sidefinedlin9.4.[]

2.2.5. 1. 30Shipshivhich, Mol3uit[éxceptional [operati onal [tequirements, [annot[Meet ]
thelfequirementsin(2.2.5.1.1[@nd2.2.5.1.20Will beldons dered by PPRSON[@Al¢aseby [
caselbBasis.(]

2.2.5.1. 40T helsheer[of [Thelflorecast| eldeck [may (belfakenlintolaccount, [éven(if [the[]
lengthlof fheflorecastl elislessthan(@.15L , but(greater fhan(0.07L, [providedthatfhel
forecastl elthei ghtLisLhotlessihanonelhal f Lof [$tandardhei ghtLof (Superstructurelbe-
tween[0.07L [@ndiheflorwardiperpendicular.

2.2.5.1.50Wherelthelforecastl elfiei ghtisTessthan(onelhial f [0f fhelstandard el ght[6f O
superstructure,fheldreditedbowhel ghtay Beldetermined@sifollows: [
. 10Wherelthelfreeboardldeckhas[sheerextendingfromlabaft[0.15L, by [Alpara-

bolicCeurvelhavinglitsLorigin[at[0.15L [abaft[theforwardperpendicul ar[at[]
alhei ghtléqual folthelmi dshi pldepthlaf thelshi p,[éxtendedthroughlthelpoi nt(af (I
i ntersecti on[of [florecastl elbul khead@ndldeck, [@ndUpliblalpoi ntlat fheflorward
perpendi cul ar(hot i gher Bhanthelllevel [of [Theflorecast] eldeck [aslil | ustrated
inFig2.2.5.1.5.1).[However, [if fhela uelof fhehei ght[denoted, [Im] ThFigO
2.2.5.1.5.10ik[smal | er[fhan(ihelVal uelof [thelhei ght[denotedhy Then(h; inay (el ]
replaced By hyinlthelavail abl elbowlhei ght, ivhere: []



2

0 fy = zb(o'i&} ~7,0 (225.15)0
b

Z,[HasdefinedinFig2.2.5.1.5.1,[m]; 0

Z,[(asldefinedin(Fig2.2.5.1.5.1,[m]; 0

hy{(-hal f [Standardhei ght[df [Superstructure, [im].[]

___________________
P
h T //hf
e s
CE g
hb dﬂ 6@?—9‘99 t B
6@\"”‘” 2l
Proieg 8 £
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Xb
L 0I5 oo
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Figure[2.2.5.1.5.1(TT

Creditedbowhei ghtiwherelthelfreeboardldeckRassheer [@xtendingfrom@baft[0.15L [

.20Wherelthelfreeboardldeck haslsheer[éxtendingfor Mlessthan(0. 15L [or (haslhol]
sheer, by @I nefromiheflorecastl eldeck[at[Side@t[0.07L [éxtendediparal l el [fod
thelbaselli nelibthelflorwardperpendicul ar[(aslillustratedihFig2.2.5.1.5.2).0

————— 7

CreditedBow

height

0.15L L 0.07L

==

F.P. 0

Figure2.2.5.1.5.2[
CreditedBow(hei ghtivherefhelfreeboarddeck asisheer@xtendingfor lessithan(0.15L. 0
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2.2.60 Shaftfunnels]

2.2.6.10 Generall

2.2.6.1. 10Shaftfunnel siarelfobewatertight. ]
2.2.70 Watertightientilatorsiandirunks [
2.2.7.10 General]

2.2.7.1. 10WatertightQrentil atorsi@andirunkslareliolbeldarriedlatTeast Wipoltheliree-
boardideck.[]

2.2.80 FuelGilfankd]
2.2.8.10 Generall

2.2.8.1.10Thel@rrangementslior [thelstorage, [di stri buti onland[uttili sati on[of [thelfuel [
oil @relibbelSuch@slibleénsurelfhelSaf ety [6f Thelshi plandipersonsionboard. [

2.2.8.1.20AsHar@spracti cabl e, fuel [6i | fanks(arefobelpart [of (Thelship’ siStructure
and@refbDelbcatedOutsi delfhachi nery[Spacesiof [Gategory [A.[

Wherelfuel [0il fanks, [dther Than(doubl elottomfanks, [@relfiecessarily Tbcatedad-
jacent@olorvithinOmachinery [$pacesiof [¢ategory[A , [t Deast [onelof (Their (ertical [
sideslisolbeldonti guoustolihelinachi nery [Spacelboundaries, [theyarelpreferabl y o]
havel@ tommonboundary twvith[Theldoubl elbottomdanksandThelarealof [Thelfank ]
boundarydommoniwiththelhachi nery[SpaceslisiobBekeptfblarhi nimum.]

WherelsuchlianksLare s tuated[Within(the[boundaries.of Lmachinery [$pacesLof [
category[A [theymhay(not[dontai n(fuel [4i| (havingl@fl ashpoi nt(df TesslthanB0°C.[]

2.2.8. 1. 30Fuel [oil [Hanks[may [hot[bellocatedivherel$pill agelor eakageltherefrom
canldonstitute@hazardDyfallingldnheatedSurfaces.[]

Precauti onsarelfolbe fakenfolprevent[any[oil (That tay [éscapellinder [pressurel]
from(any [pump, filter[Grheater [from(dominglihtoldontact WwithheatedSurfaces. [

Fuel [0il [fankslinboil er[Spacesinay (not bellocatedimmediatel y [@boveltheboil ers]
or[ihlareas(subj ectedliblhi ghfemperatures,Unl ess[Speci al [arrangementsarelprovided]
inAgreementWithPRS.

2.2.8.1.40Wherelaldompartmentlintendedflor([doodsior [Goal [ik[Si tuatedihproximity 1
of [A[Reatedli qui dldontai ner, [Suitabl elthermal [ihsul ati onlisibbelprovided.]

2.30 Accesslarrangement[]
2.3.10 Generald
2.3.1.10 M eansldf[accesslioldar goland(other [Spaces]

2.3.1.1. 1Eachispacelisibbelprovi dediwi thmeans(of [access(iolenabl e, [throughout ]
thellifelof [&Lship,[dveral | [AndLel ose-uplinspecti onsl@nd(ihi cknessmeasurementsLof L
thelship’ siStructures. [Suchheans(of [Access@refbldomplyWith2.3.1.3[@nd[2.3.2.0
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2.3.1. 1. 20Wherel@permanentineanslof [Accessrinay (helSuscepti bl elfoldamageldur-
ingmormal [¢argodioadi ng@ndinl oadi ngLoperati onslor Divherelit slimpracti cabl efio]
fitCpermanentmeansLof (Access, [ThelA dministrationlinay [l ow,[inLlieulfhereof ,[fhel]
provisionlof tovabl elor [portabl elmeansLof [ccess, [as$pecifiedn2.3.2,[provided]
thatfheleans(of [@ttachi ng, i gging, [Suspendi ngor [Supporti ngthelportabl eleanslof [
access{flormslalpermanent[part[of [thelship’ sistructure. [All [portabl eléquipment @relfbl]
beldapabl elof Bei nglreadily [érected(dr [depl oyed Dy ship’ sipersonnel .0

2.3.1.1.30Thel¢onstructionlandlinaterial sSLof [l | ineanslof (hccesslandthei r Attach-
mentfblthelship’ slStructurelarefoBelfofhelsatisfactionldf [PRS.[]

2.3.1.2[0 Safelaccesslibldar golhiolds,tallast fank slanddther [Spaces(]

2.3.1.2.10Safelaccesslibldargolhiol ds,[dofferdams, [bal | ast [fank sland(dther [Spaceslin[]
theldargolarealarelfoeldirectfromihelopenideck@ndSuchlasfoleénsureltheiridom-
pl etelinspecti on.[Baf elaccessiolaloubl elbottom$paceslor Hoforwardbal l ast[fanks]
may [belfromA pump-room,[deepleofferdam, (pi pelfunnel ,[¢argolhol d,[doubl elthul I ]
spaceldr[Similarldompartmenthotlintendedfior (theldarri agelof [0il [or[hazardousldar-
goes.[Accesslibl@ldoubl elsi delskin[Spaceliay (beléi ther from(afopsi delfank[or [dou-
bl elBottomltank 0rfromBoth. [

2.3.1.2.2[0Tanks,[@and[Subdivis onslof [fanks, havi nglallengthlof (35mlor iore, [@refol]
beffittedwith(@t Teastfivolaccessifiatchway siandladders, [@sfar [@part@aslpracticable.[]
Tanksllessthan[35inlinlengthlarefolbelservedy (@t least[oneldccessihatchway [
andadder.[]
When(al{fank [is[subdividedby [onelor inorelswashbul kheadslor [Similar[obstruc-
tionsQvhi chldolhot (@ | ow[eady (tneansLof (accessToliheldther [partsLof [Thelfank, @t
| eastfivolhatchways@ndladders@refobelfitted.[]

2.3.1.2.30Eachl¢argolhol dlisfolbelprovidediwith(atTeast [fwolMmeansLof [Accesslas[]
far(apart(as[practi cable.[In[general ,[ftheselaccesses|arelfolbelarrangedidiagonally, for [
exampl elonelaccessimear [fheforwardmul kheadlonthelport[side, [Theldther[onelhear [
thelaft[Bul kheadOn(thelstarboard(sidel]

2.3.1.30 Generalliechnical [Specificationg]

2.3.1.3. 10For@ccessthroughhori zontal [@peni ngs, Ratchesior (hanhol es, Theldi men-
sionslarelfolbelsufficient[folal | ow A personivearing& $el f-contai nedlir-breathing
apparatuslandprotectiveléquipmentolascendlor [descendany ladder (vithout[ob-
structionCandCal solprovidel Al ¢l ear[bpeni ngioiacilitatelIhelhoi stinglof Canlinjured]
personfromiheottomlof thelSpace. [T helini nimumldl ear [openi nglisHoMehot Mess]
thanB00hmMXB00Ihm, With[Gorner adii [pfo100IhmIrhaximum.

I nCSuch@caselWherel@sl@lconsequencelof [Structural [anal ysi slihelstresslisfotbel]
reduced@roundlthelbpening,Litlis tonsidered[appropriateltoliake measuresiolin-
creaseltheldl ear [0pening, [&.9.[600XB00with[300mnmdadii, inhwhichlaldl ear [open-
ing[of (600X¥B00mMmMWith(Gorner [riadii [WpEoA00Ihmmhaxi mumits.[]
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Whenl@ccessfolal¢argolhol dlisarrangedithroughltheldargohatch, Tthefoplaf [the
|adder[isbhelpl acedasldl osel@spossi bl elfblfhefiatchldoaming.[A ccessiiatch[Goam-
ingsthaving@he ght[greater Than[@00inmlarelal sofohavelstepsiontheldutsidelin[]
conjunctioniwithiheladder.

2.3.1.3.20For[accesslihroughVertical [openings, [or inanhol es, [in[Swashbul kheads, [
floors, [girders@ndiveblframeslprovidinglpassagefhroughihellength@ndbreadth[of O
thelspace, [thelmi nimumlopeni nglisibbelnot TessthanGO0hmMXB300mwith[dor-
ner adii Lof C300MMm &t (A hel ght[of Chot[orelihan[G600mmEromihelbottomishel I ]
platinglunl esslgratingsiar [dther foothol ds@relprovided. [

Subj ectlfolVerification[of [easy [&vacuati on[of [injured[person[on[ Al stretcher [Thel]
verti cal [openi ngB50nm620[mmwvithiwvi der [Wipper (hal f Than[G00mm, uvhilelthe]
|ower [hal f thay BelksshanB00mmiwiththeldverall (hel ght Mot TessfhanB50hmiis]
consideredlacceptabl elal ternati velfofhelopeni nglof [OOIMNMAB00MmAvithldorner
radii[6f (300hm((seelFig2.3.1.3.2).00

R310 R310
R300 620
=
620 2
=
w
® § 600
§ R200
R200
BASEPLATE|
R300 0
Figure2.3.1.3.2[0

Alternativelvertical [Opening[]
2.3.20 Technical [provsionslior heansiof[Accessl]
2.3.2.10 Definitionsd

2.3.2.1.10 Rungd
Runglmeans{thelsteplof werti cal Tadder Or[Steplontheertical [Surface.[

2.3.2.1.20 Tread
Treadmheanslihelsteplof [ihclinedTadder, [Or [Step(flor ThelVerti cal [AccessOpening. ]

2.3.2.1.30 Flight[of(aladder [

Hightlaf [@nlihclinedladder mheansthelactual [stringerTengthldf [@nlihclinedTadder. [
Forerti cal Tadders, lit(istheldi stancelbetween(thelpl atforms.[]



2.3.2.1.40 Stringer O

Stringeriheans:. [

(YO thelframelof [@Tadder; [Or[]

(i) Othelstiffenedthorizontal [pl ating[$tructureittedlonlsi delshel |, dransverselbul k-
heads[and/orongitudinal tbul kheadslinthel$pace. [(For [ihelpurposelof [bal last[]
tankslof MessthanBmwi dthflormingldoubl e[S delSpaces, thelfiori zontal [pl ating
structurelisCereditedlas Al $tringer[AndLalongitudinal [permanent meansLof [&c-
cess, Lf (it CprovidesCalconti nuousipassagelof (BO0CmmLCor CmorelinCvidthCpast
framesLor[$tiffenersConthelside[$hell Lorongitudinal (bulkhead.[Openingsiin(]
stringer[pl ati nguitili zed[@spermanent (neanslof [Bccess@refobel@rrangediwvithd
guard(rail sior[gridldoversiblprovidelsSaf elpassagelonlihelstringer [or [Saf elaccess]
toleach(fransverseiweb.[]

2.3.2.1.50 Vertical Tadder

V erti cal ladder [eanslallladder [of whi chlthelihcli ned(@ngl elis[70°[@ndover [ipol]
90°.[V erti cal Tadder(isfbBelnot[Skewed Dy [horefhan2°.00

2.3.2.1.600 Ower head@lstr uctions]

OverheadlobstructionsCineaniheldleck Cor[tringer [3tructurelincludinglstiffeners
abovelthelheans(of [dccess.[]

2.3.2.1.70 Distancelliel owldeck [head[]
Distancelbel owldeck headmheanstheldistanceel owThelplating.[]

2.3.2.1.80 Crossideck [

Crossldeck heansthelfransverselarealof hai nldeck vhi chlisIbcatedinboard@nd
between(hatchidoamings.

2.3.2.20 Permanentheansof@ccess]

2.3.2.2.10Structural Cmembers, Lexcept[thoselin[doubl e[bottomlspaces, Lare tolbel]
providediwith@permanent tneanslof [accessfoltheléxtent@s[Specifiediin(2.3.2. 7o
2.3.2.13.0

Permanentineanslof [access(are, [asfar [@s[possi bl e, folbelintegral Molthelstructurel]
of [thelshi ps, thuslénsuringlthatfhey [@rerobust[@nd[&t[thelSamelfi meldontributing o]
theldverall[Strengthlof fhelstructurelof Thelship.O

2.3.2.2. 2[Elevatedipassagewaysfiorminglsecti onslof [ permanent heanslof [Access, [
where[Titted, CareliolhavelalminimumCel ear (i dthCof (6000mm, CexceptFor[goingd
aroundQvertical liebsivherelthelminimumlél ear (Wi dthmay (belieduced@o[450mm, ]
anddolhavelguard(tail sLover@helopenls deLof [ihei rLéntirellength. (For[Stand (& oneld
passagewayslguard(riail siarelfobelfitted[OnBoth(si desidf Theselstructures.[]

Slopingstructurelprovidingpart[of [Thel&ccesslandihat [Zrelsl oped by [(BLor Mnorel]
degreesfiromhorizontal [planelivhen@shi plisinuprightpositionlat[éven-keel ,[is{o]
belof [@non-skidldonstruction.]
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Guard(rail sfarelfole1000nmlinChei ght[@ndl¢onsi stlof [@fail and{intermediate]
barB00hm(ihhei ght@ndlaf [Substanti al [donstructi on.[Btanchionsarebbenotfore]
thanBmh(dpart.

2.3.2.2.30A ccesstolpermanent[imeanslof [access[andVerti cal Copenings¥romihel
ship’ stbottomlarelfolbelprovidedby [ineanslof [éasily[accessi bl e[ passageways, (lad-
dersior(ireads. T readsl@relfobelprovidediwithlateral [Support(for thefloot. Wherelthe[
rungsLof Maddersi@reli ttedlagai nst[@\erti cal [Surface, [Theldi stancefromtheléentrelof [
thelfungsliblthelsurf acelisibbelat Teast[150mm. Wherelterti cal [hanhol eslarellitted]
hi gher[than600mm@bovelthewal kinglkevel ,[accesslisibbelfacilitated By heansiof [
treadsiandfand(gri psiwithipl atf ormIandingsionboth(Sides.O

2.3.2.30 Constructionofladder s

2.3.2.3.100 GeneralJ

Permanent(inclinedTiaddersiarelfobelinclined@t [@anlangl elof (lessthan[70°.[There[
arelfbbavelnolobstructi onsiwithi n(750imm(of thefaceldf [thelihclinedTadder, [@xcept [
thatlin(way [of [anLopeni ng(thi sLél earancelinay (bhelfeducedHo[6O0Mnm. [RestingLpl at-
formslof [dequateldi mensionsarelhormal ly olbelprovidedat A tnaxi mumlof (GO
vertical height. [IL addersfandhandrail sfarefolbel tonstructedlof [$teel Corléquival entd
material [of [Adequatelstrengthl@ndLstiffnesslandSecurel y [dttachedfolthefank [Struc-
turelbyStays.[Thelinethod[of [Support@ndliengthlof (Stay [isfobelsuchlthat Vibration
i slieducedfolapracti cal (ini nimum.dinC¢argohol ds, Tadders@refobeldesigned@nd]
arranged(solihat[dargolhandlingldifficultieslarelnot increasedlandthelri sk (0f [damagel]
from(dargolhandling(dear [i5thinimized.U

2.3.2.3.20 InclinedIadder 1

Thelwidthlof [inclinedTadder slbetween(stringerslisfiobe mot (lesshan[400inm.
Thelfreadslarelfolbeléqual ly[Spaced@t[Adi stancel@part, ineasuredWertically, [of (be-
tween200mmEand300mhm. (When(Steel [isltised, fhelfreadsarefobeflormedof fwoll
squarebarsof [not Tessthan22mby [22[tmlinh(Section, [ittedfoflormiahori zontal [
steplvithBhelédgesipointingipward. [T helfreadslarelfolbeldarriedThroughihelside
stringersLandl@ttachediheretolby Ldloubl el¢onti nuousiivel ding.LAll linclinedadders
arelfolbelprovidediwithhandrail sof [Substantial [donstructi onlonboth(si des, [{i tted @t []
aldonvenient(distanceldbovelthelfreads.[

2.3.2.3.30 Verticallor [Spiral ladder sC]

ForQYertical [Tadderslor[Spiral Miadders, [thelwi dth@ndldonstructionl@refobelin[ac-
cordancelithlihternational [OrMational [Standards. [

2.3.2.40 Accesslthroughldpenings]

2.3.2.4.10 Accesslihr oughhor i zontal [@penings,[hatcheslor mhanhol es(]

For@ccesslthroughlhori zontal [dpeni ngs, [Ratchesiar hanhol es, thelhinimumidlear]
openi nglisfoelnot Messfhan[BOOENM 6 00mnm. WhenlAccessHol@l¢argool diis]
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arranged(ihroughlthel¢argolhatch, [Thelfoplof [Thelladder [isfolbel pl acedasl ¢l osel@s]
possi bl elibthelhiatchidoaming.]

A ccesshatchl¢oamingshavinglathei ght[greater[ihan[900mLarelal solfolhavel
stepsiontheldutsi delihldonjunctioniwithhelbdder.(]

2.3.2.4.200 Accesslthr oughikrtical [@penings,[dr [mhanhol esl]

Forlaccesslthroughlvertical [@penings,[0r[fhanhol es, [ih[Swashbul kheads, [fl oors, [gird-
ersiandiwebframesiprovidinglpassagelthroughlihellengthl@ndbreadthof [thelSpace, [thel]
minimumidpeni nglisobelfiotTessthanBO0MmMEB00rhmIat[@hei ght([df (Aotfhorelfhan
600[hmfromthelpassageltinl essigratingsior [Gther foot ol dsiarelprovided. [

2.3.2.500 Accesslladder slibldar goholdsiand(ather [Spaces]

2.3.2.5.100 GeneralJ

A ccesslTadderslibldargolhol dslandldther[Spaceslarelibbe: [

-FwherelthelWerti cal [di stancelbetweenlthellipper [Surfacelof [adj acent [dleck slor be-
tweenldeck @ndthebottomlof theldargolSpacelisnot morethanBr, (e ther[@AVer-
tical [adder@r@anihclinedzdder; O

-HwherelthelVerti cal Ldi stancelbetweenfhellipper [$urfacelof [hdjacent[decksLore-
tweenldeck [@and(thelbottomlof [theldargolSpacelisimorelthan[6lm, [anlihclinedlad-
derlor[Serieslof [inclinedliadders(at[oneléndlof [thel¢argolhol d, [éxceptTheluipper-
most[2.5Imof (Al ¢argol $pacelimeasured[ ¢l ear [of Loverhead[obstructionsLandihel]
lowest[Bm(rnay (haveltertical Tadders, [providedhat thelVertical [éxtent[df [thelin-
clinedadder[@rTadder sidonnectingthelverti cal Tadderslisiot Tessthan2.5[M.

2.3.2.5. 20T helsecondineanslof [access(at [Thelother [endlof [Thel¢argohol dimay (el
formedCof [ seri eslof [StaggeredVertical ladders,[Whichlhaveltoltompriseonelor ]
moredladder i nkingpl atf orms$pacedhotmorefhan[GLmapart Werti cally @andldis-

placediblonelsi delof fheladder.[A djacentSecti onslaf Tadder [@refobelateral ly [0ff set[]
fromleachldther By (&t Teastthelwidthlof thelladder.[Theluppermost, [entrancelSection, ]
of [thelladder [directly[exposed(iblaldargohol dlisibbeNertical for[@ldi stancelof (2.5
measuredI(dl ear [0f [Bverhead(dbstructionsandldonnectediblaladder-linking(platform.O

2.3.2.5.30A vertical Hladderimay [belised[@sL A imeansLof [access[ioliopsi deltanks, [
wherelihelvertical [di stancelisL6mLor Hess between(theldeck Landthelongitudinal
meansLof [Accesslin(thelfank[or [Ehelstringer [or [Thebottomlof [thelSpacelimmediatel y [
bel owltheléntrance.[T hellippermost, [éntrancelSecti onfromldeck, [of fhelVerti cal Tad-
der[of [The[fank [Is{obelVerti cal (or [@ldi stancelof (2. 50m[measured(¢l ear [of [Thelover-
head[obstructi ons[andCcomprisesCalladder i nkingCpl atforminl essdandingConiheld
| ongitudi nal heanslof [Access, [Thelstri nger [or thelbottomWi thi nithelerti cal [di stance, [
it[shoul dbeldi spl acedifblonelsideldf [@Vertical ladder.[]
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2.3.2.5.40Unless@lowedlin2.3.2.5.3,[@nlihclinedladder [0r [Gombi nati onlof ladders]
arelfolbellisedor [Accessfo@Tank [r (A SpacelivherefheVertical [di stancelis(greater [
thanBmhbetweenfheldeck@nd@stringer immediatel y (bel owfheléntrance, betweend
stringers, [or [Between(itheldeck [or [@AlStringer [@ndfhelbottomlof [thelSpacelimmediatel y [
bel owltheléntrance.[

2.3.2.5.50In¢aseldf[2.3.2.5.4, @hellippermost, Léntrancel$ecti ondromLdieck, [of (hel]
|adder(isliblBelvertical [flor [Aldi stancelof [2.5[midl ear[6f [theldverheadldbstructionsand]
connected(folallandingplatf ormlandlconti nuedwith@nlinclinediadder.[T helflightsT]
of [inclinedladder slarefobelhotCmorelihanIminlactual dengthfand@heVertical [
hei ghtlisihormal ly obelhot[morelfhan[GLm. [T hellowermost[secti onlof [Thelladders]
may [Belerti cal [for [@verti cal [di stanceldf Mot Tessthan(2.50m. [

2.3.2.5.60InCdoubl e[si del$kin[$pacesLof Hessthan[2.50m0Ovi dth, helaccessfolthel
spacelrnay [(beby [ineanslof [Verti cal Taddersthat[compriseslonelor inoreladder i nk-
ing(platformsSpacedmotmorelthanBm(apartivertical ly(@ndLdi spl acelfolonelsidelof ]
thellladder.[Adjacent[Sections of [Tadder [arelfolbeTateral |y [off set[fromleéachldther by ]
at[leastfhelwidthlof theladder.O

2.3.2.5. 70A [$piral Hadder[isLeonsi deredCacceptabl elas anLal ternativelforLinclined
ladders.n(thi sltegard, [Ehellppermost[2.50m¢anl¢onti nuefobel¢comprisedlof [thel
spiral ledder[@ndineed(not(dhangeldverfbiertical Tadders.[]

2.3.2.600 Accesslihdder slfiofank$]

2.3.2.6. 10T heluippermost, [éntrancel$ectionromldeck, [of (fhelVertical [(ladder [pro-
vidinglaccessibl@tankshoul dbelverti cal [flor[aldi stancelof [2.5in[easured(dl ear [0f (I
theloverheadlbbstructionsCandCcompriseslalladderinkingCpl atform.t[shoul dTbel]
displaced(iblonelsi delof [aertical [Tadder.[T helYerti cal Tadder [danebetween1. 6]
and(3bel owldeck Structurelif (it Tandsion(alongitudinal [or [Ethwartshi plpermanent ]
meanslof [dccesslfittedwithinlthatrange. [

2.3.2.70 Accessliolunder deck(structur elof [dar golhol d$]

2.3.2.7. 10 Permanentineanslof [access arelfobelfitted[folprovidelaccessoihelover-
head(structurelatBoth(si desiof [theldrossideck @ndlihihelvi cinity [of [theldenterline.[]

Eachineanslof [accesslisTolbelaccessi bl elfrom(thel¢argohol dlaccessior [directly ]
from(thelnai n[deck @ndlinstal | ed(at @i nimumlof (1. 6mnHo@maxi mumof (3 bhe-
low(theldeck.U

2.3.2.7.20An@thwartshi plpermanent mheanslaf [accessfittedidnthelfransversebul k-
head(at @i nimumC1.6Mmiblamaxi mumBmhbel ow(fheldross-deckMieadlis@ccepted]
asléquivalentiv2.3.2.7.1.00

2.3.2.7.30A ccesslTolthelpermanentCmeansLof Laccesslioldverheadstructurelof [Thel
crossldeckmay(al solbelvialthelupper(stool .[]



2.3.2.7.40ShipsMhaving(iransverselbul kheadsiwithful | [ipper(stool s, [iLe. [Stool siwith[]
alfiull [extens on[between{oplsi delfankslandbetweenhatchleéndeams, [with[@ccess]
from(thelmai nldeckhichiall owslnonitoringlof (&l [firaminglandpl atesfromlinside, []
dolnot[requi relpermanentheans(df [Accessidf Theldrossideck. [

2.3.2.7.50Alternatively,thovabl eltheans of [accessimay (belutili zedfor [Accessiblthe
overheadCS$tructurelof [erossideckf [itstwerti cal [di stancelis[1 7 (inLor dessCaboveihed
tank fop.]

2.3.2.80 AccesslibldoutelsidelskinflanksihldouldeSideulkGarriers O

2.3.2.8. 10For[doubl elsi delspaces@bovelthelipper knuckl efpoi nt[of [Thelil gelhop-

per[3ections, [permanent Meanslof [accesslarelfobelprovi dedin@ccordancelivi th(thel]

followinglequirements: (]

-Fwherelthelvertical [di stancelbetweenlfori zontal [Wppermost(stringer [@nddeck head]
i sSBMlor More, [dneldonti nuousliongitudinal [permanentfneansiof [ccesslistoe]
providedordheul | Dlengthlof Ehefank Qlvith@neansiiolAl | ow passi ngEhroughC
transverselwebslihstall edat[arinimum(of (1.6 mIb@maxi mum(of 3 bel ow(the
deck eadWithl@erti cal [Accessbdder [Et[éachlendof fhefank; [

- continuousliongitudinal [permanent meanslof [&ccess, whi chlarelintegratedlinthel]
structure, [@t[@verti cal [di stancelfiot[@xceedingBm(@part; [@nd

-1platedistringersi@relfobe, [asfarasipossi bl e, [inf@ i gnment Wi thhori zontal [girders]
of [fransverseBulkheads.[

2.3.2.90 Accessliohkertical [Structur esiof [dar golholdsihSinglelSideltulk [Garriers [

2.3.2.9.10Permanentmeanslof [Werti cal [accesslarelibbelprovidediinial | [dargohol ds]
andbuiltlintofhelstructurelfolall ow[For [@nlinspecti onlof [Elxni nimumlof 25%@f [thel]
total (humber [of (hol d[framesport[and[$tarboardlequal |y [dli stri buted@hroughout[thel]
hol dlincludinglat[éachlendlinway [of [fransversellbul kheads. B ut[in(moldircumstancel]
i s(thi sC@rrangement MobellessThanCBpermanent meansLof [Werti cal [accessittedol]
each(Sidel(fore@nd@ftléndslof (ol di@ndrni d-span). [

Permanentmeans_of [ertical ChccessTittedbetweeniwoladj acent[holdframesLis(]
countedfior [@n&ccessfor thelihspecti onlaf hothHol dframes.[A ineans of [portabl elac-
cessimay Betised(iblgai nldccessidvertheld opinglplati nglaf ower Hopper Bal | astfanks. (]

2.3.2.9.201 Inladdition,[portabl eldr[movabl elteansLof [access arelfolbelutili zedfor [Ac-
cessliblthelremaininglhol diframesipliblthei ridpper BracketsiandfransverselBul kheads. [

2.3.2.9. 30Portabl elorinovabl elieanslof [accessay helitili zedfor EccessTool d
frameslupLtoltheirCLipperLbracketlinLplacelof [thelpermanentCmeanstequiredinl]
2.3.2.9.1.[0 heselineansLof [&ccesslarelfolbel tarriedlonboardthelshi pLandteadily ]
availablelfor(use.l]

2.3.2.9.40Thelvidthlof Werti cal Mladdersfor [ccessiohol d frameslilsfolbhet Teast ]
300hm, heasuredbetween(stringers.[]
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2.3.2.9.500A [SingleVertical Tadder [over [BIMndengthlis@cceptabl efior [Thelinspec-
tion(of fhelhol dSi delframeslih@si nglelskinldonstruction.d

2.3.2.1000 Accesslibhkertical [structur esldf[dar golhioldsihidoubelsidelulk darriers [

2.3.2.10.10 For[doubl e[Si defskinldonstructi onmovertical Maddersor fhelinspection]
of [(thel¢argolthol dlsurfaceslarelfequired. [Inspecti onlof [thi sistructurelshoul dibelpro-
videdfromwithinltheldoubl efful | [Space.[]

2.3.2.110 Accessliblfop(Sidelallast fanksihSingleSidelulk@arriers [

2.3.2.11. 10 Forléachlfbpsi delfank [0f whi chithelhiei ghtlisBr[@ndldver, [Onelbngitu-
dinal [éonti nuouspermanentineanslof [AccesslisHobelprovided@ ongihelsidelshel I
webslandlinstal | edat & mi nimumlof [1.6[infola inaxi mumlof (3mbel owldeck Wwith[]
alverti cal [accessIadder ihthelVi cinity [0f [Bach[@ccessliblthat fank. [

2.3.2.11. 20 If Cholaccesshol esCarel providedthroughliheltransverselivebs within(]
600IhmLof [Mhelliank (haseland@helweb@rameltingslhavelalvebhe ghtLgreater [fhan(]
1i0nOvay [of (3 delshel | AndC3 opingLpl ati ng, BhenCSteptungs/grabltail siarefolbel]
provided(iblall ow(Saf eldccesslover[eachliransverselweblframelring.l

2.3.2.11.30 T hreelpermanentfneanslof [@ccess, i tted(at Thelénd Day [@nd i ddl elbay O
of [éach({ank, [@relfobelprovided$panni ngdiromank haseluipohelintersectionlof [
thelsl oping(pl atelwvith(the hatch($i delgirder.[Thelexistingongitudinal [Structure, [if [
fittedlon(thels opi nglpl atelihfhelSpacelhay [Belused(asipart(of [thi siheans(of [Access.[]

2.3.2.11.400 For[iopsi delfianksLof Livhi chlihehei ght[islessihan[6Lmn, &l ternativelor ]
alportabl elheansimay [belltili zed(ih eulof fthelpermanentheansiof [access. [

2.3.2.1200 Accessliblhlgehopper [allastfanks O

2.3.2.12.10 Forl&ach(bil gelhopper Eank Lof Livhi chihelhei ght[is[6mandLbver, bnel]
longitudinal [Léonti nuouspermanentineans of [accessliso belprovided@ onglthelsidel]
shell webslandlinstal | edlat [@i nimumlof [1. 2[mbel ow thelfbplaf [theldl ear[openinglof L1
thelveblri ngwi th[aerti cal [dccesslibdder [thfhelvi cinity [0f [Bach@ccesslibfhelfank. [
Anlaccesslladder (hetweenhellongitudinal Léonti nuouspermanent tneansLof [&c-
cessiandliheDottom(of [thelSpacelisiibBelprovided@tiéachlénd(df thelfank. [
Alternatively,fhelllongitudinal [dontinuousipermanentfheanslof [Aaccessidanbello-
cated@hroughdheluipper ivebpl atingCabovelihel ¢l ear [bpeni nglof Bhelivebting, @t 0
alhinimum(of [1.6[MmIel owTheldeck head, vhen(thi slarrangement[acilitates[more]
suitabl elinspectionlof [identified(structural ly[dritical [areas.[Anlénl argedlongitudinal [
frame, [0f (@t (least[600Ihm (Gl ear Wi dth(danbelused flor [thelpurposeldf Tthelval kway.[]
For[doubl e[si delskinbul k[darri ersfhelllongitudinal [donti nuousipermanentfineans]
of [accesslmay (belinstal | ed[withi nBm{rom(thelknuckl elpoint[of theBil ge, lif [isedin[]
combinationwith(alternativelmethodstblgai n[@ccesslibihelknucklelpoint.]



2.3.2.12.200 If [nolaccesslhol esfarelprovidedthroughliheliransverselr ngwebsiwithin]
6000nmLof [helfiank thaselandEhelivebframeldingshavelalivebthei ght[greater [than(]
1imCinhivay Lof [$ide[shel | nd($l opingpl ating, (Bhenl$tepltungs/grabltail sLarelfolbel]
providediblal | ow(Saf eldccessiover@achliransverseivebframelring. [

2.3.2.12.30 Forbil gelfiopper {ankslof vhi chthelhei ghtikTessithan B, @ ternativell
or[alportabl eleansifnay beldtili zedih(Ti euldf Thelpermanent iheansiof [@ccess. [Such]
meanslof [@ccess(arelfbbeldemonstrated(thatfhey [danbeldepl oyediandimadelrieadily ]
availablelih(thel@reaswherelieeded.l]

2.3.2.130 Accessliolfor elpeak fank $]

2.3.2.13.10 For[forelpeak fanksiwi th(aldepthlaf [6m[or horelat fheldentrelinelof [thel
collisionbul khead, [@[Sui tabl elmeansldf [@ccesslisibbelprovidedfor[@ccessibldritical [
areas[suchl@sthellinderdeck [S$tructure, [tringers,[eollisionbul kheadand[$i delshel I
structure.r]

2.3.2.13. 20 Stringersiof Hessthan[6LmLnVerti cal Ldi stancelfromliheldeck (headlor[]
alstringerlimmediatel y [abovelareléonsi dered(folprovidelsuitabl elaccesslin[dombina-
tionwith[portabl elfneanslof (dccess.]

2.3.2.13.30 InCtaselthelvertical (i stancel betweenthedeck CheadCandCktringers, [
stringersCorthellowest[&tringer Candihetank CbottomCisC6mCor Cmore, (Al ternativel
meanslof [dccesslarelfbbelprovided.]

2.3.30 Shaftfunnels]
2.3.3.10 General]
2.3.3.1. 10Tunnel slarelibbBelargelénoughliblénsureleasy [Accessliblshafting.[]

2.3.3. 1. 200A ccesstolthefunnel [isfoelprovi dedby @hvaterti ght[door [fi tted[onThe]
aftCbulkheadCof [theCéngi nelfoomOnCtompliancelWwith[2.1.6,[andCanCescapelirunk ]
whichldan(al solact[@siWwatertightWentil ator [isibbelfi tted Wipibthelsubdivisionldeck, ]
forfunnelsigreater thanZmlihIength.[

2.3.40 Accessliblsteeringldear [Gompar tment]
2.3.4.10 Generall

2.3.4.1. 10T helsteering[gear[compartment[isfoelfeadily Accessi bl el@nd, [asHar (asC]
practi cabl e, [SeparatedfrommachinerySpaces.]

2.3.4.1. 20Suitable@rrangementsiibleénsurelorking@ccessliblsteeri nglgear hachin-
eryl[andCeontrol sCare[folbelprovided.[These@rrangementslarefolincludehandrail s
and(gratingslor[dther [on-dli pSurfacesfolénsurelsuitablelivorkingldonditionslinihel]
event(of (Rydraulicfluidlieakage.]
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30 STRUCTURALIMDESIGNPRINCIPLESO
3.10 Materialll

3.1.10 Generald

3.1.1.10 Standard[ofhaterial]

3.1.1.1. 10T heltequirementsiinCB. 1[&relintendedfor[$hi psLof Divel dedl ¢onstruction]
usinglsteel slhavingléharacteri sticsldomplyi nglwi thIPRSRul eslior [thelCl assifi cation[]
and[Constr uction(of[ea-goingShi ps, [PartXFHMaterialsiandsding .0

3.1.1.1.20Material siwvithldi fferent[¢haracteri sti cslinay (heldccepted, (providedheir
specification[{manufacture,L¢hemical [omposition,inechani cal (properties,ivelding, [
etc.) is[SubmittedfbPRSfor[dpproval .[]

3.1.1.200 Testinglof(haterial ¢

3.1.1.2. 10Materia sCaretolbeltestedlinCcomplianceWith[the[applicabl e[fequire-
mentsLof (PRSRul esdor [the[Cl assificationfand[Constr ucti onLof (Bea-goingCEhips, [
PartIX2Materialsiand®lding .0

3.1.1.30 Manufacturinglprocesses]

3.1.1.3.10TheltequirementsLof [B. 1 presumelthat[Wel dingCandlother [col dCorChot[

manuf acturinglprocessesareldarriedloutin[éompliancelWithlcurrent[Soundivorking

practi celdlefinedinA CSIURIW @ndEhe@ppli cabl eliequi rementsiof IPRSIRul es(for [

thelTlassificationfAnd[Constr ucti on[bf CBea-goingCEhips,Partd X3 Material scand ]

\&lding .In[particular:

I parentinaterial Andlwvel dingprocessesarelfolbelwi thindheli mitsstatedHor [thel]
specifiediypeldf haterial [florwhichlthey(arelintended,]

-H1specificlpreheati ngmay eequiredbef orelwel ding, [

-wel dinglordtherdol dior (hotinanuf actu ring[processesimay [meedfobelfol |l owed]
by@nadequatefeatfreatment.

3.1.20 HullBStructural Stee™
3.1.2.10 General]

3.1.2.1.10TablelB.1.2.1.1[¢iveslthelinechanical [¢haracteri sti csLof [$teel sCeurrently O
usedlihliheldonstructionldfships.[]



Tade3.1.2.1.100
M echanical [pr oper tieslaf Hull Steel s

Steel [grades(fior [pl atesiwvith(] MinimumpieldistressiRy,[0|  UltimatelfensilelstrengthRy, 0
t=2100mmO [N/mm?]0 [N/mm?]0
A-B-D-EOJ 2350 40035200
AH32-DH32-EH32-FH320] 3150 44035700
AH36-DH36-EH36-FH360] 3550 49038300
AH40-DH40-EH40-FH400] 3900 51058600

3.1.2.1.20Wherelhi gherCstrengthC$teel sCarelfolbellisedF or Chul | Ctonstruction, (theld
drawingsishowingdhelscopelandlocati onslof fhellised(pl acelfogether vithihely pel]
and(Scantlingsiarefoelsubmittedfor theldpproval [0f [PRS.

3.1.2.1. 30HigherstrengthCsteel sCotherthanthoselindicatedin[ab[B.1.2.1. 1[are]
consideredby [PRS[On[@ldaselby [daselbasi s.[]

3.1.2.1.40When(Steel shwi th{almi nimum(guaranteedlyiel distressRy [other [Than[2350]
N/mm?ErellisedonCa3hi p, (hul | Beantlingsiarefobeldeterminedby fakinglintoAc-
countihelmhateria [factorKldefinedlin(3.1.2.2.00

3.1.2.1.501thsCrequired ol keeplonlboardl & planlindicatingthelsteel [ty pesCandl]
gradesadoptedor helhul | Cstructures. (Wherel$teel sLother [Than@hoselindicatedinC]
Tab[[areluised, thei rmMechani cal [And[chemical [properties, [@siwvel | [@sl@ny orkman-
shi pliequirementsior[fecommendations,[@relfolbelavail ablelonboardfogether Wvith(]
thel@bovelplan.O

3.1.2.20 Material factor kI

3.1.2.2.10Unlesslotherwisel$pecified, Bhelmaterial [factor (kLof Chormal Candhigher [
strength(steel [flor [Scantling[purposeslikibbefaken(asldefinedinTablel3.1.2.2.1,[as[al]
functi onlof [thelmi nimumLyi el distressiRe. [Forlintermedi atelval ueslof (R, [Kinay (el ]
obtai nedby i near [interpol ati on. [Bteel siwvi thALYi el dStresslgreater fhan[390MN/mm?0
areldonsi deredyPRS[On[@daselbDydaselbasis.[]

Tade3.1.2.2.11
M aterial factor K

Mini mum@ield%tr%s[ﬂ] KO
Reps LIIN/mme] O
2350 1.00
3150 0.780
35501 0.720
39001 0.680
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3.1.2.30 Gradesidf[steel O

3.1.2.3. 10Steel [naterial slinthelVari ousLstrengthtember sarelhot[folbelof lower [
gradelfhanlthoseldorrespondingfoldl asses, Il (Aandi I, [@s[givenin[Table[3.1.2.3.5- 10
for@helmaterial [¢l asses[gjivenlin[T abl e[3.1.2.3.5-2.[For [Strengthinembersmotinen-
tionedlih[Tablel3.1.2.3.5-1,[gradelA/Ad hay [belused.]

3.1.2.3.20Platingmaterial sflor [Sternframes, [fudders, [fudder hiornsiandishaf t Brack-
etslarelinlgeneral hotfolbelof Mower [dgradesthanldéorrespondingfolélasslll .[For iud-
der[andrudder (body [pl ates[subjectedfolstressl¢oncentrationsl{e.g.in(way [of lower [
support[of [Semi-spadeiuddersCor [@t[Uipper [(part[of ($padelfudders) (el assl | [isfolbe
applied.Od

3.1.2.3.30Bedpl ateslof [$eatsor [propul sionfandduxiliary Léngi neslinsertedinihel]
inner bottom(@reliblBelof [dl assIl Inlother [dases, [thelsteel likibbelat [east[of [gradelA.[]

3.1.2.3.40Plating@tCeornersCof dargeChatchCopeningsConCteckslocatedbel owthe[
strengthldeck, lihtheldaselof [Ratchesiof (hol dslfor refrigeratedldargoes, [@ndlihsert[pl ates[
at[dorners(of Targeldpeni ngsionlsidelshel | [Pl ati nglarelgeneral |y Tobeldf [dlassl | .[]

3.1.2.3.50Thelstedl [dradelikibldorrespondiblihelas-buil tfhi ckness.[

Take3.1.2.3.5-110
M aterial [gr adeldequir ementslor [dlasses, Tl [And Dl | [

Class[ 10 1o 1o
As-builthicknessimm)C NSSO HSSO NSSO HSSO NSSO HSSO
t=as0 Al AU Al AU Al AU
15t =200 Al MO Al AU BO AU
20&t=250 Al AU BO AU DO H O
251=EB00 Al A0 DO H O DO H O
301EB50 BO MO DO H O EO H O
351400 BO Ao DO H O EO BH O
40t =00 DO O EO H O EO H O

Notes: N SSEINormal [StrengthiSteel O
HSS[IHigherStrengthisteel [




Tade3.1.2.3.5-2(10
Application[offaterial [dlassesiand(gr ades]

Material[dlass(]

Structural [thember[dategoryl] Within0.4L | Outsidel0.4L[
amidshipd| amidshipd

SECONDARY D

L ongitudinal [Bul khead(strakes, [Gtherthan(that el ongingblthePrimary Gategory

Deck [P atingléxposedoliveather, [bther [Ehanlthat el ongi ngothePrimary [or
Special[dategoryd

SidefplatingP0)

PRIMARY [

Bottomipl ating, ihcludingXeel [pl ate(]

Strengthldeckplating, [excluding(thatBel ongingibthel$pecial [Gategory ]

ContinuouslIbngitudinal hembers@bovelstrengthideck, [@xcludinghatch]
coamingsl] g AM O

Uppermost(strakelihIbngitudinal Bulkhead

Vertical [Strakel(hatchd delgirder) [@nddppermost(d opedstrakelihfopivingtank

SPECIALD

Sheer StrakeatStrengthldeck P (90

Stringer[platelinStrengthdeck P90
T ) 1o g
Deck gtrakel@tIbngitudinal Bulkhead 0 (IButsider

Strengthldeckpl ating@tdornersiof [Gargohatchlopeningsiinbul kdarriers,[dre 0.6L0
carriers,[tombinationtarriersCandCother [shipsiwithEimilarChatchCopenings amidships)Cl
configurationtP0

BilgeStrakel® (90

L ongitudinal (RatchGoami ngslof Tengthigreater fhan(0.15L (P[]

Weblof Tower racket[of [$i delframelof [Singl elSi delbul k [Garri ershaving@ddi-
tional ServicefeatureBC-ABrBC-BIP0

End(bracketsiandideckHouselfransitionof Tongitudinal GargolRatchoamings(t?|

Notes:J

(1) Notibbelessthanlgradel/E] within0.4L [@midshi psiihishi psidvi thengthexceeding250(h. O

(2)O NotlibbeTessthan(dl assll | within[0.6L @midshi psiand(dl assl iwithi nthelfemai ningTengthlof theldargo
region.Od

(3)0 May [belof [¢lass [nCshi psivith[A doubl elbottomCover [Eheful | breadth@ndOvithlengthessihan
150m.0

(4)0 NotibbellkssithanldradeM]  within0.4L [@midshipslihishi psiyvithlengthexceeding250h.

(5)0 NotibBellkssthanigradelD/DH .00

(6)0 Singlelstrakestequirediolbelof [¢lassl | [or[of [gradellE/B] andOvithin[D.4L [&midshi pslarefolhave
breadths, [Jm], (ot Messthan(0.830.005 L ,heedmotbelgreater fhan1.80n, [Winl essli mitedby [thelge-
ometry[of fhelship' sidesign.C]

(7)0 ForBC-A[AndBC-Bhipsivith[$inglelsidelskinstructures, (& delshel | Cstrakeslincludedotal |y Cor
partially (betweenthelwolpointslocatedolD.125 A [bovezndbel owBhelintersection[®f (3 delshell

and(Bil gelhopper(dl opingpl atel@refiot fbBelkssthanigradeD/DH O\ el nglthelframelSpan.C
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3.1.2.3.60Steel [gradeslof [pl ates or [$ections of [as-buil tEhi ckness greater [Thanihel]
limiting[thi cknessesin[T ab[3.1.2.3.5- 1[Tarel¢onsi dered by IPRSIOn[@ ¢caselby [tasel]
basis.(J

3.1.2.3. 70InCspecificleases,[suchlBs[B.1.2.3.8, [with[fegardtol[stressLdistribution]
aonglthelhull [djirder, Theldl assesfequirediivithi n[0.4L [Amidshi psay heléxtended ]
beyond(that[Zone, [On@ldaselby [daseBasis.[]

3.1.2.3.80Thelmaterial (¢l assestequiredior[Ihel$trengthCdleck [pl ating, [Thel$heer-
strakel@nd@helipper [Strakelof Mongitudinal bul kheadsivithin[0.4L [@ami dshi pslarefol]
belfnai ntai neddor [@n[adequatelengthlacrossihepoopEront @Andat HheléndsLof (thel]
bridge,whereffitted.]

3.1.2.3.90RolledCproductsiusedFor el dedCattachmentsLonChul | Cpl ating, (SuchCas]
gutter Mars, @refobelof ThelSamelgrade@sithatsedfor Thelhul | [Pl atinglihvay. [

3.1.2.3.100 Infhelgaselof [full [penetrati onfwel dedjoi ntslocatedin[positionsiwhere]
hi ghllbcal [stressesifay [0ccur [perpendi cul ar [fbtheldontinuousipl ating, IPRSIay, [6on]
altaselby[taselbasi s, [tequi relfhelliselof [fol | ed[productsihavingfadequatelductility [
propertiesiinlthelthroughlihi cknessidirection,[Suchlasiolpreventthelri sk (of Lamel lar [
tearing((Atypelstedl).[]

3.1.2.3.110InMighly(stressed(dreas, PR SItay [fequi relthat [pl ateslof [grossithi ckness]
greaterfhan20[hmlarelof (grade®H [Or[EEH .0

3.1.2.40 Structureséxposedfolow@ir femper atur el

3.1.2.4. 10T helapplicationlof [$teel sifor [shi psidesi gned(foloperatelinarealwithlow(]
air[femperatureslisibldomplyWwith(3.1.2.4.2[ib(3.1.2.4.6.0

3.1.2.4. 2[0For[shi pslintendediioloperatelinl@reasiwvithlow i r lemperaturesl{bel owl]
andlincluding32009C), [é.g.[fegul ar[Servi celdiuri ngivi nter [SeasonsTolArcti clor [Ant-
arcticlivaters,[Thelnaterial slinfexposed$tructuresarefolbel$el ectedbasedlbnihe[]
designiiemperatureli}, fobefbken@sldefinedin(3.1.2.4.3.00

3.1.2.4.30Theldes gnlfemperaturelip [isfolbelfakenlasthelowestinean(dail y [Aver-
ageldirlfemperaturelinlthel@realdf [Gperation,Where: [
M ean: [Stati stical [Mean(dver [Observationlperi od((at Teast20years). [
Aver age : [AveragelduringOnelday @ndlnight. (]
L owest: [ owestlduringyear.[
Fig3.1.2.4.3lustrateshelfemperatureldefinitionfor [Arcti ciwaters.[
For[Seasonal |y [estricted(Servicelthelowestal uelwithinthelperi odLof [operation]

applies.J
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Figure3.1.2.4.3
Commonly used definitions of temperatures

3.1.24.4 Materiasin the various strength members above the lowest ballast water
line (BWL) exposed to air are not to be of lower grades than those corresponding to
classes I, Il and Il as given in Table 3.1.2.4.6-1 depending on the categories of
structural members (SECONDARY, PRIMARY and SPECIAL). For non-exposed
structures and structures below the lowest ballast water line, see 3.1.2.3.

3.1.245 The material grade requirements for hull members of each class depend-
ing on thickness and design temperature are defined in Table 3.1.2.4.6-2, Table
3.1.2.4.6-3 and Table 3.1.2.4.6-4. For design temperatures tp, < —-55 °C, materials
are to be specially considered by PRS.

3.1.24.6 Single strakes required to be of class |1l or of grade E/EH and FH areto
have breadths not less than the values, in m, given by the following formula, but
need not to be greater than 1.8 m:

b=0.005L + 0.8 (3.1.2.4.6)
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Table3.1.2.4.6-1
Application of material classes and grades— Structures exposed
at low temperature

Material class
Structural member category Within 0.4L Outside 0.4L
amidship amidship
SECONDARY
Deck plating exposed to westher, in general
Side plating above BWL ' '
Transverse bulkheads above BWL
PRIMARY

Strength deck plating

Continuous longitudinal members above strength deck,
excluding longitudinal hatch coamings I I

Longitudinal bulkhead above BWL

Top wing tank bulkhead above BWL

SPECIAL

Sheer strake at strength deck @

Stringer plate in strength deck @

Deck strake at longjtudinal bulkhead © I .

Continuous longitudinal hatch coamings

Notes:

(1) Plating at corners of large hatch openings to be specially considered. Class |11 or grade E/EH to
be applied in positions where high local stresses may occur.

(2) Not to belessthan grade E/EH within 0.4L amidshipsin shipswith length exceeding 250 m.

(3) Inshipswith abreadth exceeding 70 m at least three deck strakesto be classlI|.

(4) Not to be less than grade D/DH.

Table3.1.2.4.6-2
Material graderequirementsfor class| at low temperature
As-built -20/-25°C -26/-35°C -36/-45°C -45/-55°C
thickness
[mm] NSS HSS NSS HSS NSS HSS NSS HSS
t<10 A AH B AH D DH D DH
10<t<15 B AH D DH D DH D DH
15<t<20 B AH D DH D DH E EH
20<t<25 D DH D DH D DH E EH
25<t <30 D DH D DH E EH E EH
30<t<35 D DH D DH E EH E EH
35<t<45 D DH E EH E EH - FH
45<t<50 E EH E EH - FH - FH

Note: "NSS’ and “HSS’ mean, respectively “Normal Strength Steel” and “Higher Strength Steel”
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Table3.1.2.4.6-3
Material graderequirementsfor classll at low temperature

Asbuilt -20/-25°C -26/-35°C -36/-45°C 45/ -55°C
thickness

[mm] NSS HSS | NSS | Hss | Nss | Hss | Nss | Hss

t<10 B AH D DH D DH E EH
10<t<20 D DH D DH E EH E EH
20<t<30 D DH E EH E EH - FH
30<t<40 E EH E EH - FH ] FH
40 <t <45 E EH - FH ] FH - -
45 <t < 50 E EH - FH - FH - -

Note: "NSS’ and “HSS’ mean, respectively “Norma Strength Steel” and “Higher Strength Steel”

Table3.1.2.4.6-4
Material graderequirementsfor classll| at low temperature

As—built -20/-25°C -26/-35°C -36/-45°C -45/-55°C

thickness

[mm] NSS HSS NSS HSS NSS HSS NSS HSS

t<10 D DH D DH E EH E EH
10<t<15 D DH E EH E EH - FH
15<t<20 E EH E EH - FH - EH
20<t<25 E EH E EH - FH - FH
25<t<30 E EH - FH - FH - -
30<t<35 E EH - FH - FH - -
3B<t<45 - FH - FH - - - -

Note: “NSS’ and “HSS’ mean, respectively “Normal Strength Steel” and “Higher Strength Steel”

3.1.3 Stedlsfor forging and casting
3131 General

3.1.3.1.1 Mechanica and chemical properties of steels for forging and casting to
be used for structural members are to comply with the applicable requirements of
PRS Rules for the Classification and Construction of Sea-going Ships, Part IX —
Materials and Welding.

3.1.3.1.2 Stedsof structural members intended to be welded are to have mechani-
cal and chemical properties deemed appropriate for this purpose by PRS on a case
by case basis.

3.1.3.1.3 The steels used are to be tested in accordance with the applicable re-
quirements of PRS Rules for the Classification and Construction of Sea-going
Ships, Part | X —Materials and Welding.
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3.1.3.20 Steelslor [{orgind

3.1.3.2. 1[JRoll edbarslrnay helacceptedlini eulof forgedproducts, [@fter[considera-
tiony[PRSOn[AdasebBy(daselbasis.[]

In[Suchldase,[@ompliancelvithfhe@ppli cabl elfequi rementsiof (PRSIRul eslfor [thel]
Classification@nd[Constr ucti on[of [(Fea-goi ng[Shi ps, [Part DXzHMater i al sSand Wl d-
ing, (el evantoltheltuality CanddestingLof [tol | edCpartsCacceptedinilieulof Forged
parts,[hay Belrequired.]

3.1.3.30 Steelsfior [Gastind]

3.1.3.3.10Cast[partslintendedFor Lstems, [Sternframes,[rudders, [parts_of [steering ]
gear@ndldeck tachinerylin[general Tinay helMmadelof (C[and[C-M nivel dabl elSteel s,
having[SpecifiedninimumEensi | elstrength R, Z4000N/mm 2[or[4400N/mm?, [inCac-
cordancelwvithhelappli cabl elfiequi rementsLof (PRSIRul esfor [Thel Tl assifi cation[and]
Constr ucti on[of[Sea-going$hi ps, [Part X3 Material s@andisding .0

3.1.3.3.20Thelvel dinglof [¢ast[partsifolmai n[pl atingC¢ontri buti ngohul | [StrengthC
memberslikldonsi deredby PRSOn[Aldaselby [daselbasi s.[PRSIfay equireladditional O
propertiesiandiestsfor[suchldasting, lin(parti cul ar impact[properti eshivhichlare@p-
propriatelfolihoselof [thelsteel [pl ati ngloniwhi chiihelcast[partsarefolbelwel dedand]
non-destructiveléxaminations.[]

3.1.3.3.30Heavily[Stresseddast[partsiof [Steeringldear, [parti cul arly fhoselihtended o]
formlahvel dedlassembly[andLill ersLor [dotorsimountedwvithout key, [arefobelsub-
jectediblsurfacelandirol umetriclnon-destructiveléxaminati onlfoldheck thei rlinternal [
structure.[]

3.1.40 Aluminiumi@lloylstructureg]
3.1.4.10 Generall

3.1.4.1. 10T hel¢haracteristi csiof (@l uminium(al | oy si@refolcompl y lvithEheequire-
mentsLof IPRSRul esfor [thel Classifi cation[and[Constr uctionLof(Sea-goi ngCships, [
PartIX2MaterialslandNélding .[]

SeriesBxxx[@ uminium-magnesi umlal | oysior[Seri esBxxx[& uminium-magnesium-
silicon(dlloys@relibbeltised. [

3.1.4. 1. 201nltheldaselof [Structuresisubjectediblbw Servicelfemperaturesior intendedd
for[dther(Specificl@pplications,theldl oysibbeleémpl oyed@refoDeagreed By [PRS.[

3.1.4.1.30Unlessiotherwiselagreed, fhelY oung’ sftodul usor (&l uminium@l oy slisC]
equal f(b[Z70000M!/mm?@nd(fhelPoi sson’ siratioléqual fb0.33.0

3.1.4.20 Extruded(plating

3.1.4.2. 10Extrusionsithbuilt-inCpl atingCandCstiffeners, [tef erredRolasCéxtruded
plating,imay [Beltised.[]
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3.1.4.2.20In[deneral,[thel@pplicationlis(li mitedibldecks, Bul kheads, [Superstructures’]
andldeckhouses.[OtherUsesimay Delpermitted Dy PRS[On[@Gaseby [Casebasi s.[]

3.1.4.2.30Extrudedplatinglisibbeloriented(Sothat thelsti ffenerslarelparal | el [fbthel]
direction[of [hain(stresses.[J

3.1.4.2.40Connecti onstbetweenléxtrudedpl atingLandprimary linember slarefolbel
given(Special @tention.[]

3.1.4.30 Mechanical [propertiesiof veldjoint$]

3.1.4.3. 10WeldingheatinputowersIbcal ly thelmechani cal [Strength[of @ uminium
alloysihardened Dby Morkfardeni ngl{seri esBxxx[dther fhan[condition[@orH111) 6r
by (Reat(freatment((seri eslBxxx).]

3.1.4.3.20Thelas-wel dedproperti eslof [@ uminiumal | oy slof [Seri es[Bxxx[arelin[gen-
eral [thoseldf [Gondition[@GrH111.

Higher[mechani cal [éharacteristicslmay heliiakenliintolaccount, [(providedihey @rel]
dulyfustified.OJ

3.1.4.3.30Thelds-wel dedproperti esLof [al uminiumCl | oy sLof [$eri esBxxx [@relfolbel]
agreedBy[PRS.0]

3.1.4.40 Material factor kI

3.1.4.4. 10T helmaterial (Factor k(For [l uminiumCal | oyslis[iobel bbtai ned[From(thel]
followingformula: [

. o 235

" Rim

O (3.1.4.4.1)0

where: [

R jimEIminimumlguaranteedyiel ds$tressLof [Thelparent[inetal [in(ivel ded[¢ondition]
R w02, [But ot fobelfaken(greater than[70%f [thelmi nimumlguaranteedien-
silelStrengthof fhelparentthetal ihiwel ded@onditi onR , IN/mm?]; 0

R/p0.2 =11Rpo2 ,éN/mmz] 0

R, =7,R, IN/mm;

Roo.2EIMi nimumiguaranteedlyi el distresslof [ helparent inetal [inldeli very [dondition,
[N/mm?;0

R —HIminimumiguaranteediiensil elstrengthlof [thelparent hetal [inldel iverydondi-
tion,IN/mm?]; 0

m, @ =FSpecifiedinTable3.1.4.4.2-1.00

3.1.4.4.20 InEhel¢aselof livel dinglof (woldlifferent@ uminium@ | oys, Thelinaterial O
factor[Klfolbel¢onsi deredfor thelscantlingsliklihelgreater (Material factor Lof [thelal u-
minium(alloysaf thelassembly.[]
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Tade3.1.4.4.2-1
Aluminium(alloyslfor Welded[donstr uction

Aluminium(@loyO Mo 1.0
Alloysiwithoutidvork-hardeninglfreatment{seri esBxxxh{@nnesal ed 10 10
condition[@[dr[anneal edfl attened(dondition(H111) ]

AlloyslhardenedByWork Mardeni ng{seriesBxxx0ther Thandonditi on] R;O 5 R/R.O

OorA111)0 “ IRy

AlloyslhardenedBy (heat freatment [{seriesBxxx) PO R;J 02 s 0.60
0.2

Notes: [

(1) WVhennolinformationlik@vail abl e, [doefficient , isibBefakenléqual Tolihelmetal lurgical [&fficiency
coefficient[fldefinedlinTable3.1.4.4.2-2.00

R poo i nimum(guaranteed(yi el distressiof Material inwel ded@ondition, [N/mm 4 O

R mEhi nimumiguaranteed(fensil elStrengthLof haterial inivel dedidondition, [IN/mm?JL0

Tade3.1.4.4.2-200
Aluminium(alloys=M etallur gical [&fficiencydoefficient (B0

TemperD Grosslthickness,[]

Aluminiumialloy[] condition] inthmO A0
_ {RIB0] 0.4501
6005[A [[Open(Sections) T5lorredd pre— 0.400]
6005[A [(ICl osedSections) [ T50rd60 AllO 0.500
6062 [(Sections) ] T60 AllC 05301
6082[(Sections) ] T60 AllC 0.4501

3.1.50 Othermaterials@andiproductd]
3.1.5.10 Generall

3.1.5.1. 100thernaterial slandproductsisuch@slpartsiinadelof [ironldastings, ivhere[
allowed, [productsiiadelof [copper[@ndicopper@oys,Tivets,[anchors,[¢hai n[¢abl es, ]
cranes,masts, [derrickposts,[derricks,[@ccessoriesiandWi reldopesiarelibldompl y with[
thel@pplicabl elfiequirementsiaf PR SIRul esfor [ThelClassifi cati on[@ndConstr uctionlof ]
Sea-goingShips,PartiX3Materials@nd ding .0

3.1.5.1. 20T heluiselof [pl asti cslor [dther [Speci al [thateri al sihot [Coveredby [theseRul es[]
i sifoMeldonsi dered My PRSIon[Aldaseby [daselbasi s. In[Suchldases, [Thelfequirements]
forfhel@cceptanceldf fhelaterial sldoncerned@refbbelagreedBy [PRS.[]

3.1.5.1.30Material slisedlinivel di ng[processeslarefolcomply (vithEhelappli cabl e[
requirementsCof IPRSRul es(for [theCl assifi cation[and[Constr uctionCbf (Sea-going]
Ships,[PartDd Materials@andlding .0



3.1.5.20 Iron[gastiparts$]

3.1.5.2. 10Asalrul e, theluseldf [grey(iron, hal | eabl eliron(or [Spheroi dal [draphitelironl]
cast[partsiwithCecombinederritic/perliticlstructurelis al | owedlonly Holmanufacture]
low[stressedél ements(af [Secondaryimportance.[]

3.1.5.2.200rdinaryliron[dast[partsithay ot Belusedfor windows[or [Sidescuttl es; [thel
uselof (highCgradeliron[cast[partsiof A suitabl eliypelvil | bel¢onsi dered by PRSLONC]
aldaselby[GaselbBasis.[

3.20 Net[Scantling@pproach

3.2.00 SymbolsO

tas buiit FIRS-built[hi ckness : thelactual [thicknessiprovi dedatfhelhewbuil ding(stage, [
includi ng[ﬂ/ol untary addition » if Bny, [ﬂnm] ; O

tc -IcorrosionAdditiondhickness :[asldefinedih(3.3,[imm];]

toross offered (FIBOSSThi ckness[@fered  : [ihelactual [gross{full)Ehicknessiprovided@t]
thelmewbuil dinglstage,[éxcludinggiuntary addition ; Theldwner’ sléxtralmar-
ginfor[dorrosionlwastage, [if @ny, [imm)];

toross required FB0OSSIINi cknessRequired  : [thelgross{{full) [thi cknessiobtai nedy [add-
ingf:fotheM et[T hicknessRequired, imm]; O

thet offered [IFINet[Tickness[Gfered  : [thelhet[thickness bbtainedbysubtractingic
from(thelGrossThicknesslOffered, mm]; 0

thet required THHINet (i cknessRequired : [thelnet(thi cknesslasltiequiredby [thelRul eslthat([]
satisfy[@ll [Thel$tructural [$trengthfequirements, (foundedfolthel¢l osest[]
hal f imillimeter, imm]; O

tvoluntary addition [ INi cknessor NoluntaryfAddition  : [ThelthicknessiVoluntarily[ddded(as(]

theldwner’ slextralmarginifor [dorros oniwastagelihladditionolt, [imm] .

3.2.10 Generallphilosophy]

3.2.1. 100 Net[ScantlinglA pproachlislioldl early [Specify[fhelInet[Scantling” [that [sfo]
belmai ntai ned(ti ghtfromiheldewbuil dingstagelfhroughoutthelship’ sldesignlifelfol]
sati sfy[thelstructural [Strengthfequirements. [T hi siapproachldl early [Separatesthelmet ]
thicknessfromthelthi cknessaddedor[¢orrosionfhat sl kel y Doldccur [duringhed
ship-in-operationiphase. [

3.2.200 Application(driterid]

3.2.2.10 General]

ThelscantlingsLobtai nedCby [applying[theleriterial specifiedlin[thisCRuleCarelhet]
scantlingslasSpecifiedin(3.2.3.1{b(3.2.3.3; [ile.[thosewnhi chiprovidelihelStrengthlchar-
acteristi csrequi redfbSustai nthelbads, [éxcl uding@ny [@dditi onfor [Gorros on@ndol -
untarily@dded(thi ckness[suchl@stheldwner’ siéxtralhargin, if [@ny.Thelfollowinglgross]
offered(Scantlingslareléxceptions; [ile.[they @ ready [incl udel@dditi onsfor [Gorrosi onbut ]
withoutol untarily @ddedNal uesiSuchl@stheldwner’ siéxtralfhargin: O
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- scantlings(af [Superstructuresiandideckhouses, [@ccordingib@.4; [
- scantlingsof ludder [Structures, @ccordingib10.1; O
-t scantlingslof [mhassi velpi ecesladelof [steel [forgings, [Steel [dastings.

3.2.2.1. 10T helrequiredistrengthldharacteristicsare:

—1thickness, forlplati nglihcludingfhativhi chidonstitutesiprimarySupportingihembers; [

-H1sectionmodul us,[Shear [@rea, [thomentsiof [inerti aland(liocal [thi cknessHior [ordinary [
stiffenersland, [@sltheldaselhay e, [primarySupportingthembers; [

—1sectionhodul us,[homents(of iherti aland i rstihoment for thelfiul | [girder.[]

3.2.2.1. 20T helshi plkibbebuil t@t Meast Withfhelgrossiscantlingsiobtai ned by [@dd-
ingltheldorrosionladditions,[Specifiedin(3.3,[iblfhelhet[Scantlings.[T helthi cknessfior ]
voluntary@ddition(isfobeladded(asaniextra.l]

3.2.300 Netlscantlingl@pproach]
3.2.3.10 Net[Scantlingldefinitior

3.2.3.1.10 Requiredlthicknesd]

Thelgrossthicknessliequired, g oss required, iSLNOt L essthanthelgrossithicknessl]
whi chliklobtai nedby[@ddi ngtheldorrosi onladditi onf[asldefi nedin[3. 3[{ometthick-
nesslrequired, @sffollows: [

O tgr0$g3equiredEEtnetD_jequiredHDCmmnm] u (3'2'3'1'1)D

3.2.3.1.20 Offeredihickness]

ThelgrossLihicknessLoffered, [y oss offered , LISLthelGrosslihicknessprovidedatthel]
newbuilding(stage, Wwhichlislobtai ned by [deducti ngfhelthi ckness(for ol untary [addi-
tionfromthelas-builthickness,[@sfol lows:

O tgrossD_EbﬁeredEEtasD_EbuiItg[ﬂvoluntary]_&dditi onD (323 1-2) O
3.2.3.1.30 Netfhicknesslfor [platel]

NetLthicknessLoffered, (e oftered , Li SLObtai nedby [subtractingic[fromthelgrossL]
thicknessioffered, [@slfiollows: O

U tnetD_Ed)ﬁeredEEtgrossD_[bﬁeredgﬂC |gt:taslil_l)uiItlgf[nvol untaryJ[addition EHC@ (323 13) D

3.2.3.1.40 Net[Sectionhodulusor Stiffener O

Thelhetiransverselsecti onscantli nglis(fobeldbtai ned by [deducti ngf-[HromEhel]
grossLthicknessLofferedCof [thel &l ementsiwhichCtonstitutelthelstiffenerCprofilelas]
shownlh(Fig3.2.3.1.4.0

Forbul bprofiles,[@nléquival entl@ngl efprofil e, [As$pecifiedin(3.6.4.1.1, (inay (el
considered.[]

ThelfetStrengthlcharacteri stics@relfobeldal cul atedfor fhelfetfransverselSection. [
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I n[assess nglthelnet(strengthlaharacteri sti cslof [stiffenersitef| ectingfhelbul | [girder )
stressfandstressiduelfolocal bendi nglof (thellocal [Structurelsuchlasdoubl elbottom
structure, @helsecti ontinodul usLof thull Ldji rder Lor i gi di ty Lof [StructurelisLobtai ned by [
deducting(0.5tc[from(thelgrosslihi cknessioffered(df [thelrel atedel ements. [

b

;

:

| |
i i

b

p O
ShadowCarealis ¢orrosionadditi on.[(Forattachedpl ate, Bhelhal f [of [Thel¢onsidered[¢orrosi onfaddition]
specifiedlin3.2lisdeductedfromBothsi desidf [@tachedpl ate.[1

Figurel3.2.3.1.401 Net[Scantlingof [stiffenerd
3.2.3.20 Considerednet[Scantling]

3.2.3.2.10 Yeldingldheck [6f Theull [gir der O

ThehetThi cknesslof [Structural nembersfoeldonsi deredfor fhelyiel dingléheck
of [Bhelhul | [gi rder, [Accordingo. 1, fisHolbelobtai ned by [dleducting (0.5t EromEhel]
grossithicknessidffered.O

3.2.3.2.20 GlokalStr essiSuchl@sistr essiduelfolfiul | [gir der Bendingihoment D
and(shear [for cel]

Thelhet[Thi cknesslof [Structural (membersfobelconsi deredfor [Stressiduelfohul | ]
girderbendingnoment@ndshearforcel@ccordingfos. 1, [isfolbelobta ned by [dle-
ducting(0.5tc[fromithelgrossithi cknessidffered.(

3.2.3.2.30 Bucklinglcheck [Of Thefull[gir der O

ThelRetfhi cknessiof [Structural mhembersibbeldonsi deredfor Thebucklingdheck, [
according(fbl®.3, iklibbeldbtai nedDy [deducti ngftfromthelgrossithi cknessidffered.[

3.2.3.2.40 Ultimatelstr engthlcheck [of Thefull [gir der O

Thelhet[thi ckness[of Cstructural CmembersCtoCbelconsi dered T or thelultimated
strengthleheck [of helhul | [girder, Ghccordingiio5. 2, [isHobel obtai ned by [dleductingC]
0.5tcfromithelgrossithi cknessigffered.(]
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3.2.3.2.50 Directlstrength@nalysis]

Thelnet(thi cknesslof [pl ati nghivhi chldonstitutesiprimary [Supporti ngthembersibbe]
checked[stressesiaccordi ngfio[Chapter [T lisHoeldbtai ned by [deducti ng0.5tfromO
thelgrossithicknessloffered.l]

Thelhet[Thi cknessLof [pl atinglinember sfolbel ¢onsi dereddor [Thelbucklingl¢heck
according(fol®.3, [lisingthelstressesobtai nedfromldirect[strength@nalysis, [isfolbe]
obtai nedDy [deductinglfkfromthelgrossithi cknessioffered.(

3.2.3.2.600] Fatigueldheck [

Thelnet[thi cknessLof [Structural inembersitobelcheckedfor {ati guelaccordingiiol]
Ch8liklibDeldbtai nedDy [deductingl0.5t-fromthelgrossithicknessloffered.[]

3.2.3.2.70 Check[of[primar ySuppor tingihemtler sfior [shipsilessiihan 150 I
indengthl O

Thelnet[thi cknessLof [pl ati nglwhi chl¢onsti tuteslprimary [$upporti ngimembersfior ]
shipsllessithan150mihTength, fbbeldheckedl@ccordingib(B.4.2, [isfbbeldbtai ned
by [deductingftfromihelgrossithi ckness.]

3.2.3.30 Availaldelinfor mationfon(structural [drawings

3.2.3.3. 10T helstructural Lelrawi ngslarefolindi cate[for [eachltructural L&l ementiheld
grossiscantlinglandlthefenewal [thi cknessl@s[gpecifiedlin[13.2. if (thi cknessfor ol -
untary [additionCislincludedlinthelas-built[thi cknesses, [thi slis[tolbel ¢l early (imen-
tioned@nd(identifieddntheldrawings.(]

3.30 Corrosionladditionsd
3.3.10 Corrosion[additiong?
3.3.1.00 Symtols]

tcd [Hiotal[Borrosionl@ddition,ihidhm,definedin(3.3.1.2; 0

ter, Tk [FBorrosi onladdition, [ininm, [dn[onelsi delof (Theldonsi deredsStructural inem-
ber,[definedinTable3.3.1.2.1; 0

treserve IEHeservelthi ckness, thirm, [defi ned(ih[13.2[@nd{akenéqual [f: [{eserveF0.5.0

3.3.1.10 Generall

3.3.1.1. 10ThelVa ueslof Thel¢orrosi onladditi onsl$pecifiedlinihi s[$ection@refohel]
appliedlinirel ationiwith(thelrel evant[protectiveldoati ngsidequired by [3.5.[For[materi-
a sdifferentfromldarbon(Steel ,[Speci al [donsi derationlisobelgiventoliheldorrosion
addition.[



3.3.1.20 Corrosionladditionldeter minatior

3.3.1.2.10 Corrosion(additions{for [Steel]

Theleorrosi on[addition[or[&achlof Bhelfwolsi deslof Estructural ember, {e, [orO]
Thelfotal [dorrosi onladditi onf:[for oth(si desof fhelstructural hember [s[obtain-
edDy thelfollowingformula: O

O tcE Roundupy s{tcy @ tep) #H [mm] O (33.1.2.1-1)00

For@nlinhternal mhemberWithin@Elgivenldompartment, fhelfotal [dorrosion@ddition]
tclisldbtai nedfromthefollowingformul a: O

O tcEmoundupoldlat(;lmﬂﬁregavegdjmm] O (33121-2) O
wherelf; [iIsfhelVal uelSpecifiedInT ab3.3.1.2. 1[{or[dnelSi deléx posurefofhat[com-
partment.[]

When(alstructural [hember[is[aff ectedBby [horelthanlonelval uelaf [dorrosion[addi-
tion[{e.g.alplatelin[aldry [(bul k[targolhol dCéxtending@bovelthelower[zone),The(
scantling(driterial@relgeneral ly fobel@ppliedidonsi deringlthelSeverestal uelof [Gorro-
sionladditionldpplicabl elfbthelfhember.[]

I n[&dditi on, Thelfotal [dorrosi onladditi onf: ot fobefakendiessihan2inm, [éx-
cept[forveblandfiacelpl ateldf [Ordinary(stiffeners.[

Tade3.3.1.2.11
CorrosionadditionononelSideldf Structural hembers O

Corrosion[@ddition, D
teaOr ko imm] O
Compartment! c1
Typel] Structural [hember( BC-ADBrBC-BL
O shipsivithl | OtherC
LEA50IMO
10 20 30 407
FacePlatedf] | Within@Bmibelow(thefopof fank 0 2.00
Ballastvater " |Primarymembersl| oy herel] 150
tank (0] Within(3hibel ow Ehelfopof ank (P 1.70
0 Otherthembers]
Elsewhere[] 1.20
UpperParttf0 240 1.00
Transverselll Lower[stool: [ oping(plate, Mertical ] 5900 260
bulkhead plate@ndTop(plate ' '
Other[partsC] 3.00 1.50
UpperParttf0
DryBulkm
carr)éo[lélol dfr Otherthembersl] | Websand(flangesiaf thelipperéndC 1.80 1.00
0 brackets[of (S delframes(of [Singl eSidel]
bulkGarriers(
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0 0 W ebsland(fl anges(of Tower Bracketsaf [ 290 120
sidelframesdf [Singlelsidebul k[darriers] ' '
Other(partsC] 2.00 1.20
Slopedipl atingl6f | Continuousiwooden(Geilingd] 2.00 1.20
hopperank,Thner ] —
bottom(platingT] | NolGontinuousiwooden(deilingl 3.70 2.40
Exposedbl] |Horizontal thember@ndieatherdeck PO 1.70
atmospherel] NonfRorizontal hember( 1.00
ExposedibSeawater P00 1.00
Fuel [9il EanksandTubricating(6il Fanks(? 0 0.70
Freshiwaterfanks] 0.70
Voidispaces!?l| SpaceshiotHormally Accessed, ©.g. Accessionly Ehrough]
boltedfanhol esBpenings, [pi pelfLinnel s, Btc. 0] 0.70
Dry(Spaces] | Internal [Of [deck Rouses, [fachi nery Spaces, StoresSpaces, [
pumplfooms, BteeringSpaces, Btc.O 0.50
Other[@ompartmentsithan@bove] 0.50

Notes[]

(1)O0 DryMBulkdargolholdihcludeslfiol ds,ihtended(for theldarriageldf [dry Bul k [@argoes, iivhi chifhay [
carryWaterBallast.[]

(2) O Theldorrosionladditi onlaf (&Pl atingBetweeniwater Bal | ast[@ndfieatedfuel [6i | Tank sisTobelih-
creasedDy[0.70m.0

(3)0 Thislikonly@pplicabl elfbBal | astfanksiwithiweather [deck @sthefank Top.O

(40 Upperpart(of fheldargolhol dsidorrespondsib@narealdboveltheldonnecti onbetweenthefoplsidel]
and(thelihnerfull [r(Sidelshel . [If Therelisinoibp(Si de, Thellipper [Part[Gorrespondsibihepper
onelthird(of theldargolfiol dheight.O]

(5)0 Horizontal hember heans@hemberhakingl@n(angl eldpib20°@slregard@siahiorizontal line.[]

(6)O Theldorrosionladditionl@nfhelduterShell[pl atinglihay [0f [pi pelfunnel [isfbBeldonsi dered@s]
waterBall astfank.O

(7)O Outer(Sidelshel | Betweenhormal Bal | astidraught@ndiScantlingdraught isibBelihcreasedBy 0.5rhm.

3.3.1.2.20 Corrosion@dditionsffor @uminium(@lloys

For[structural membersimadeldf [al uminium(@ll oys, fheldorrosi on@dditi onliL 5oLl
belfekenlequal [tb(0.[]

3.40 LimitStatesO
3.4.10 Generald
3.4.1.10 Generallprinciplél

3.4.1.1. 10ThelStructural [Strengthlassessmentslindicatedin(T ablel3.4.1.1.1[areldov-
eredby [thelfequi rementsiof [thelpresent[Rul es.[

O
O



Tale3.4.1.1.110

Structural[strengthl@ssessment ]
U . : Ultimate[] .
Yieldinglgheckl| Bucklinglgheck! strengthitheck Fatiguelgheck![

Localll |Ordinary(tiffenerst] 0o 0o oo oo
Structures! i ;

Plating(Subjected 0o 00 060 0

tollateral (pres-
Primary[Supportinghembers] 0o 0o 0o m]isgn
HullGirderd ag O®g og -0

Note: [MinhdicatesthatfhelStructural [@ssessmentisibbeldarriedidut.(]

(1)0 ThelltimatelStrengthicheck[of [Stiffenerslislincl udediniheBucklingéheck 0f [Stiffeners.00

(2)0 Thelfati guelcheck [of [ti ffenersi@andpri mary [Supporti ngfhember slisthelfiati gueldheck [0f [Gonnec-
tion[detailslof theselhembers.[]

(3)0 TheltimateStrengthlcheck [of [pl ati ngliklihcl udedihfhelyi el dingléheck formul alof [pl ating. [

(4)0 Thebuckling@heckof [Stiffenersiandlpl atingakinglparthHul | [Girder [Strengthisperformed™
againstStresslduelfblfiul | [gi rder Bendingithoment@ndhul | @i rdershear force.0

3.4.1.1.200 Strengthlof (hull [Structureslihlfl ooded(donditi onlikibbelassessed. ]
3.4.1.20 Limit[States]

3.4.1.2.10 Serviceallitydimit(statel]

ServiceabilityTimit(state, hichldoncernsithelfiormal [se, ihcludes: [

—1local [dlamagelivhi chmay CieducelihelWworking(i f elof (Thel$tructurelor (& fectEhel]
efficiency(Or[@ppearancelof [Structural [hembers,

-Hlunacceptabl el deformationsCvhi chLaffec tLthel&fficientCuse[andBppearancebf L]
structural Ihembersior thelfluncti oni ngof [Bqui pment. ]

3.4.1.2.20 Ultimatedl imit[Statel]

Ultimatelli mit[State, ivhi ch[dorrespondsioiheinaximumoad-carryingldapacity, ]
orlihiSomeldases, thelmaxi mumldpplicabl elstrai nlor[deformation, lihcludes: [
—Tattai nment[of [thelmaxi mum(resi stancel¢ apacity [of [Secti ons, [Membersior [Gonnec-
tionsBy [fupturelor [@xcessiveldeformations, [
—Hlinstability[of thelwhol elstructurelor[part(of [it.[]

3.4.1.2.30 Fatiguellimit[statel
Fatiguelli mit[statelrel atelfbthelpossi bility [of fail ureldueoldycli cllbads. [

3.4.1.2.40 Accidentallimit[sState(d

Accidental [Ii mit[stateldonsi ders[thelfl oodinglof [any [Oneldargolhol dlwithoutpro-
gression(df thelfl oodingfbltheldther[dompartmentsi@ndlihcludes: [
-Hlthelthaximumbad-carryingGapacity[6f (hul | [girder, [
-Ithelhaximum(Ibad-carryingldapacity [6f [doubl elbottom(Structure, [
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-HIthelthaximumIbad-carryingldapacity [6f ul khead(Structure.[]
Accidental [Singl elfiai | urelof [Onelstructural hember [6f [Any [Oneldargolhol dikdon-
sideredlihlthel@ssessment(df [theldl timatelstrengthlof [thelentirelstiffenedipanel .0

3.4.20 Strengthldriteriad
3.4.2.10 Serviceablitylimitistates [

3.4.2.1.10 Hulldirder O

ForThelyiel dingléheck [@f Fhelhul | [girder, helStressdorrespondsfolaload @t [10°]
probabilityTevel.(]

3.4.2.1.20 PlatingQ

ForthelyieldingltheckAnd[bucklingltheck[of [platingsltonstituting[@l primary ]
supportinghember, ThelStressidorrespondsitb@lbad(@t (10 [probability Tevel .

3.4.2.1.30 Ordinary[&tiffener0d

For(thelyiel dinglcheckof @nlardinary(stiffener,[fhelstressldorrespondsliblalbad(at[]
10°® [probability Tevel .

3.4.2.20 UltimatelimitStates]

3.4.2.2.10 HulllgirderJ

ThelultimatelstrengthLof (helhul | (i rder sHolvi thstandhelaximumvertical O
longitudinal (bendi ngtoment [obtai ned by nulti plyingdhelparti al ($af ety (Hactor And]
thelerti cal (Iongitudi nal endi nghoment @10 ®[Probability Tevel .

3.4.2.2.20 Platindg]

ThellltimatestrengthCof (thelpl atingCbetweenlordinary CstiffenersCandCprimary [
supportingfemberslisToivithstandthelbad@t 10 ®[probability Tevel .0

3.4.2.2.30 Ordinary(&tiffener 0

ThelliltimateGtrengthCof Ghelbrdi nary Gtiffener [sdovithstandEheload &t (1080
probabilitylevel.[]

3.4.2.30 Fatiguelimit[State]

3.4.2.3.10 Structur al [detailsO

Thelfati guelifelof [Mepresentativelstructural [dletai | Sisuchlas[¢onnecti onsLof [rdi-
nary [3tiffenersCandCprimary [SupportingCembersfisCobtai ned[fromlteferencelpres-
sures@10™.0



3.4.2.40 Accidentallimit[Staté]

3.4.2.4.10 HulllgirderJ

L ongitudinal [Strengthlof (hul | [girder [in[¢argolihol dfl oodedl¢onditionlis[fobelas-
sessed(ih[@ccordancelwith(5.2.0]

3.4.2.4.200 Douldeliottom[structureld

Doublelbottomistructurelinldargolhol difl oodedgonditionlisfobeldssessedlinac-
cordancelwith8.4.0]

3.4.2.4.30 Bulkhead[structur €]

Bulkhead(structurelin¢argolthol dfl ooded[¢onditi onlisfobel &ssessedlin[&ccor-
dancelwith®.1,[6.2[and[6.3.

3.4.30 Strengthldheck [Againstlimpactlbadd]
3.4.3.10 GeneralO

3.4.3.1. 10Structural [esponselagai nst[impact MoadsisuchlasHorwardbottomis am-
ming, ow il arelsl amming@ndigrabfial li ngldependsionthelloaded@rea, inagnitudel]
of Mbadsland(Structural [grillage.[

3.4.3.1. 20T helliltimatelstrengthlof [Structural inembersiihat[¢onstitutethelgrillage, [
i.e.[platingsbetweenlordinary [Stiffenersiandprimary [Supportinginembersiandlordi-
nary [&tiffenersiwithCattached[pl ating, (isCiolwithstandtheliaxi mumOmpact doads]
actingonfhem.O

3.50 Corrosion[protection]
3.5.10 Generall
3.5.1.10 Structuresfoleprotected

3.5.1. 1. 10All Cseawater [bal l ast[tanks, Ctargohol dsCandbal | astChol dsCareltolhavel
aldorrosi onlprotectivel$ystemittedlin[accordancewith[3.5.1.2,[3.5.1.3[@nd3.5.1.40]
respectively.Od

3.5.1.1.200V oidCtloubl el de[$kin[spaceslin[targollengthLareal for [Vessel sChaving
allengthl(L ) [0f Aot Tessthan150m(arefbbeldoatedlinldccordancewith(3.5.1.2.0

3.5.1.1.30Corrosi on[protectiveltoatinglisChot[FequiredForLinternal Csurfaces of []
spaceslintended(for theldarriageldf fuel [6il.[]

3.5.1. 1. 40NarrowI[3pacesiarelgeneral ly[folbeTill edby [an(&ffici ent[protectivelprod-
uct,[parti cul arly @t [Theléndslof [thelshi pluvherelinspecti onsi@ndinai ntenancel@rehot ]
easily[practicabl elduelfbtheirihaccessibility. [
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3.5.1.200 Protection[of [Seawater [allastfank siandwoidldoulelSidelskinSpaces [

3.5.1.2. 1Al [tedicated[ seawater [bal | ast[TanksLanywherel bn[ thel$hi p[{excluding[]
ball ast[hol d) (or Wessel sthavinglallengthl{L ) of (hot Mlessthan[B0inAndvoi dldoubl e[]
sidelskin[Spaceslintheldargolength@realfor ressel slhaving@lengthl{L ) [0f (notTessC]
than[150[m[arefohavelanléfficient[dorrosi on[preventi onlSystem,Such@shardpro-
tectiveltoati ngsLorLéquival ent, [AppliednCaccordancelvith@helanuf acturer’ siec-
ommendation. [T hel¢oati ngsla@relfobelof (ALl ght[¢ol our,.e.[AL¢ol our [éasi |y [dii stin-
guishablelromiustwvhichacilitateslinspection.(Wherelappropriate, [$acrificial [an-
odes, [fitted(ih[@ccordancelwith(3.5.2,[thay@l sobeltsed.[]

3.5.1.2.20For3hipsléontractedfor [@onstructi on[onlor Efter Eheldatelof M Oladop-
tion[of (thelamended[(BQ.AS [tegulation(l-1/3-2,byvhichlan[IM OlIPerformancel]
standardor[protectivel coatingsfor[ball ast[TanksCand[oi d$paces’ Wil | Cbelmadel]
mandatory, fheldoati ngsiaf ihternal [Spaces(Subjectibfhel@mended[SQA [fegulation]
arelib(sati sfy[thelfequi rementsiof thellM OlperformancelStandard.O

ConsistentwvithIM OResol ution[A.798(19) [and A CSIUI [BC[122, thel$el ection]
of (the[toatingLsystem, [includingLtoati ngLsel ection, Lspecification,LandLinspection]
plan, Careltolbelagreedbetweenthelshipbuilder, [coatingLsy stemBupplier[andthe
owner,[dnCtonsultation[Wwith[PRS, prior[toltommencement[of Ctonstruction.[TThel
specificationforfheltoati nglsy stemor [thesel$pacestisiolbeldlocumentedlandihisC]
documentati onfisdobeVerified by IPRS[AndLisTolbelinfull LtompliancelWwithihell
coatinglperformancelstandard.]

Thelshi pbuil der soldemonstratelfhat [thel$el ected[¢oati ng$y stemOlvith@ssoci-
ated(surfacel preparation[and[applicationlmnethodsliislcompati bl elwithlthelanuf ac-
turing(processesiandimethods. [

Thelattending(sSurveyor[of [PRSWill Dothrerify [thel@pplicationlof theldoati ngsbut ]
will [feviewthelrieportslof theldoati nglihspectorsiblverify thatfhelSpecifiedshi pyard
coatinglprocedureshavebeen(fol lowed.[]

3.5.1.30 Protection(of(dar golholdSpaces]

3.5.1.3.10 Coatingld

It[s[theltesponsi bility Lof [Thelshi pbuil der[AndLof [Thelowner [fol¢hoosel toatingsl]
suitabl efflorthelihtended(dargoes, ihlparti cul ar[for fheldompatibility withtheldargo.[

3.5.1.3.200 Application[d

Alllihternal [andlexternal [Surfaces(af (hatchldoamingslandhatchidovers,[and(dl | ih-
ternal [Surfaceslof [¢argolhol ds({si de[@nd(fransverselbul kheads),[éxcludinglthelinner]
bottom[@realandpart(of thelhopper [Tank (sl opinglpl atelandTower[Stool (Sl opingplate, (]
arelfolhavelanléfficient[protectiveldoati ng,[of [anLepoxy [y pelor équival ent, @pplied
inCaccordancelwithihelmanufacturer’ siiecommendation. [T helside[andiransversel]
bulkhead@reasltbBeldoated(arelSpecifiedin(3.5.1.3.3[@nd3.5.1.3.4respectively.[]



3.5.1.3.30 Sidelar easliofedoated ]

Thelareasiblbeldoated@relihelihternal [Surfaces(of: [J

-thelihnerSidelplating; O

-Hthelihternal [Surfaceslof thelfopsi delfank[sl oping(pl ates; L1

—Ithelinternal [Surfaces(of [thelliopper Tank (s opi ngpl atesifor [Aldi stance; [

-10f [300ImmBel ow(thelframeléndBracket for [Si ngl elSi delbul kdarriersior Bel ow(thel
hopper fank Wpperendforldoubl elSidelBul karriers.[
Thesel@reaslarelshownih#ig3.5.1.3.3.0

Topside Topside
tank tank/
Arealibbe Arediblbe

coated coated

Figure3.5.1.3.3[3idel@reasfvbeldoated]

3.5.1.3.40 Transwer selulkhead @r easiofeldoated ]

Thel@reas[of [{fransversebul kheadsIobeldoated@relal | thelareasIbcated@bovelan]
horizontal dlevel docated&t[@dli stancelof (BOOnmbel owIheframelendbracketfor
singlelsi delbul k [¢arrierslor el owThelhopper Hank [ipper [éndor [doubl elsi delbul k[
carriers.

3.5.1.40 Protection[of allastMoldSpaces]

3.5.1.4.10 Application]

Alllihternal [@ndlexternal [Surf aces(af (hatchldoamingsi@ndhatchlcovers,[@andall ih-
ternal Curfaceslof [hal | ast(thol dslarefolhavelanCéffectivelprotectiveltoating, Lof AnO
epoxyypelorLequival ent, [appliedlnCaccordancelWithihelanufacturer’ sLtecom-
mendation.[]
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3.5.20 Sacrificiallanoded]
3.5.2.10 General]

3.5.2.1. 10Anodes@refolhavelsteel [doresland@refoelittedsuffi ciently i gi d by O
thel@anodelsupportdesi gned(Solthatfhey [retai nlthel@nodeléveniwhenlitlisiwasted.]

Thelsted [insertslarelfolbel ttachedfolthel $tructurelby [neanslof LA tontinuous]
weld.[Alternatively,Theyinay heldttachedfolSeparatelSupportsiby ol ting, [provided
ali nimum(of [wolbol tshwithIbck hutsareltised.[However, [0ther [mhechani cal Means]
of [@lampinglfhay [Delaccepted. [

3.5.2.1. 20T helsupports’at[éach[énd[of Lan[anodelmay (hot [beldttachedfolseparatel]
itemsiwnhichlarellikely fbmovelindependently.[]

3.5.2.1. 30WherelanodelinsertsLor[supportsiarelivel dedfolthelstructure, fhelivel ds
arelfbbelSmooth.[]

3.5.30 Protection(dfihner ottomHydeilingd
3.5.3.10 Generall

3.5.3.1.10CeilingConthelinnerChottom, i f Cany, [isCiolcomply Cwith[(B.5.3.2Cand 0
35.33.0

3.5.3.20 Arrangement]

3.5.3.2. 10Planks{flormingldeilinglover thelbil gesi@ndonthelinner ottom@refoel]
easi |y lemovabl elfolpermit@ccessfor [fhai ntenance.[]

3.5.3.2. 20Whereliheldoubl elbottomlisfintendedioltarry Fuel [oil ,[¢eilinglonihe
inner MottomikiobelSeparatedfromthelpl ati ng By heanslof Dattens30mmHi gh, ih(]
orderiblfiacilitatelfheldrai nageldf [0il Teakagesibhebilges.(]

3.5.3.2.30Whereltheldoubl elbottomliklintendedfoldarry Water, [deilinglonthelinner
bottomCmay i elhext@olihelpl ating, (brovidedA suitabl e[protectiveltompositionlis]
appliedbeforehand.

3.5.3.2.40Thelshi pyardlisfiblibkeldarelihatthelattachment(of [Geilingldoesiiot &ffect [
thelfightness(of thelihnerBottom.

3.5.3.30 Scantlings]

3.5.3.3. 10T helihicknessLof Leei lingboards, (Wvhenlimadel of [pi ne, Lis[iobe ot less[]
than[B0mm.WUnder [dargolhatchways, [Thelthi cknesslof [¢ei li nglis[fobelincreased by [
150hm.[]

Wherelthelfll oor[Spaci nglisliarge, fhelthi cknessesiinay heldonsi dered by IPRS[ON
aldaselby[daselbasis.[]



3.600 Structurallarrangementlprinciplesd]

3.6.000 SymtolsD

br-—Ibreadth(df [Gargolhatchl@pening, [im]; O
Ip0 - engthldf helfreelédgeldf TheléndDracket, [m]; [

ForSymbol siiotdefinedih(3.6, ref er fotheli stldefinedin1.4.00

3.6.10 Application]

Theltequirementslof [Thi s[$ecti on[apply [Holtheltargothol dlarea. [(For [bther @reas, [
thelfdequirements(of 9. 1[{fb[@.4@refbDe@pplied.O]

3.6.20 Generallprinciples]
3.6.2.10 Definitior]

3.6.2.1.10 Primary[framelSpacingd

Primarydramel$pacing, (inCm, (s tlefi nedCasthel i stancelbetweenthelprimary
supportinghembers.[]

3.6.2.1.200 Secondar y[framelspacing(]

Secondary [framelSpaci ng, ih(, [isdefi ned(astheldi stancebetween(drdi nary [stiff-
eners.[]

3.6.2.20 Structurall@ontinuity]

3.6.2.2.100 GeneralJ

Thelfeductionlinh[Scantlingfromheli dshi p[partfofhelendpartsisibbeleffected
asigradual ly@sipracticable.[]

Attentionlisbbelpai dibihelStructural [dontinuity [ihivay [6f [dhangeslinihelfram-
ingsSystem,attheldonnecti onslof [pri mary [Supporti nglhembersior [Ordinary [Stiffenersl]
andlihiway [of Theléndslof [thelfioreland(aft (partsi@ndimachi nery [Spacelandlinvay [of (1
thelénds(af [Superstructures.[]

3.6.2.2.2[10 Longitudinal mhemler s

L ongitudinal ClmembersLare tol bel$ol arranged &sltolimai ntai n[theltontinuity [of ]
strength.J

L ongitudinal mhembersldontributingfothehul | [gi rder Tongitudinal [Strengthlarefod
extendldontinuoudly [for [@Suffi cient(di stancefowardslthelendof [ship.O

In[parti cular, Theldonti nuity [af Thelllongi tudi nal bul kheads, [ihcl udingerti cal [@nd
horizontal [primary[Supportinglimembers, [éxtendedlover [Theldargolhol d@realisiolbel ]
ensuredbeyondliheldargolhiol didrea.[ScarfingBracketslare@possi bl eleans. [

74 O



3.6.2.2.30 Primary(supportingihemler s

Primary [Supportinglinembersiarelfiolbel@rrangediiinSuchl@aivay [that fhey[énsurel]
adequateldontinuity[df [Strength.[]
Abruptldhangeslihlfei ght[0r [rossiSecti on@relibbelavoided. [

3.6.2.2.40 Ordinarystiffeners

Ordinarystiffenersléontributingfodhelhul | [girder dlongitudinal [Strength@relgen-
erallyibbeldonti nuousiwhenldross nglprimary[Supportingihembers.[]

3.6.2.2.50 Platingsl

Alchangelin[pl ati ngdhi cknesslnas-buil tlisChot Holéx ceed BH0%bf [hi cker [platel
thicknessfior DoadL¢arryingLdlirection. [T helbutt Wel dpreparati onlisobelin[&ccor-
dancelwith(thelrfequirements(of(11.2.2.2.0]

3.6.2.2.60 Stress@oncentrations]

Wherelstress.toncentrationlinay LoccurLinfivay [of [Structural Ldi scontinuity, [Suffi-
cient[considerationlisiolbelpai d[tol[feducethel$tress toncentration[and&dequatel]
compensation[@ndlrei nforcementsarelibbelprovided.l]

Openingslarefbbelavoi ded, [asfar[@spracti cabl e, [ihlay [0f (highl y [Stressed@reas.[]

Wherelopeningsiarelarranged, thelshapelof [openi ngslisiobelsuchfhatfhelstress
concentrati onremai nsiwvi thi n@cceptabl ellimits.[]

Openingslarefbbeivel | MoundediwithiSmoothlédges.[

Wel dljloi ntslarelfolbelproperlyshifted@romipl acesiwherelthelstressimay highly ]
concentrate.[]

3.6.2.30 Connectionsiwithfigher [fensilelsteel]

3.6.2.3.10 Connectionsiwithhigher fensilelsteel [

WherelSteel slof [dii fferent [Strengths@relmi xedin@hul | (Structure, [dueldonsi dera-
tion[isfolbeldivenfohelstresslinhellower Hiensil elsteel [adjacent Holhigher fiensile(d
steel.(]

Wherel&tiffeners_of lower[tensile[Steel Care[supportedbyprimarysupportingt
memberslof (higher {ensilelsteel , [duel¢onsi derati onlisfobeldi venfothelstiff nesslof [
primary [Supportingtembersland(scantlingsliolavoi dleéxcessivelstressiinlthelstiffen-
erslduelbfheldef ormati on(of [primary [Supportingihembers.(]

Wherelhigheriensil elsteel [issed@t [deck(structuresiandbottomistructure, Tongitu-
dinal [tnemberslmot[dontri buti ngfothelhul | [girder Tbngitudinal [Strengthlandwel ded(fb ]
thelstrengthldeck [Or (bottom(pl atingl@ndbil gelstrake, [Such(asTongitudinal (hatchldoam-
ings,[gutter (bars, [Strengtheni nglof [deckopenings, (il gelked ,[étc.,[Erefobelinadelof [
thelSamelhigherfensilelSted . [T helSamelrequirement is[appl i cabl elflor onldonti nuous]
longitudinal C3tiffenersiivel dedConEheliveblof @primary (member [eontri buti ngolthe
hull[gi rderTongitudinal [Strengthl@sAatchGoamings, [Stringersi@nd(girders.(]



3.6.3 Plating
3.6.3.1 Structural continuity of plating
3.6.3.1.1 Insert plate

Where alocal increase in plating thickness is generally to be achieved to through
insert plates, an insert plate is to be made of the materials of a quality (yield &
grade) at least equal to that of the plates on which they are welded.

3.6.4 Ordinary stiffener
3.6.41 Profileof stiffeners

36.41.1 Stiffener profilewith a bulb section

A bulb section may be taken as equivalent to a built-up section. The dimensions
of the equivalent angle section are to be obtained from the following formulae.

h, =, D o (3.6.4.1.1-1)
9.2
.
b =a| t], + XL — 3.6.4.1.1-2
f (Z[ W 6.7 ( )
t; = ﬁ -2 (3.6.4.1.1-3)
9.2
where:
h'y, t'w — height and net thickness of a bulb section as shown in Fig 3.6.4.1.1, [mm];
t'w = tw; (3.6.4.1.1-4)
o — coefficient equal to:
a=11+ (1201, ¢ for h
=1. _— <L -
3000 or h'y, <120 (3.6.4.1.1-5a)
a=10 for h'y,>120 (3.6.4.1.1-5b)
bf
'
), ]
My tl, t, h,
| | | |
| | | |
Bulb Equivalent angle

Figure3.6.4.1.1 Dimensions of stiffeners
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3.6.4.20 Span(of(ordinarylstiffener ]

3.6.4.2.10 Ordinarylstiffener
ThelSpan(lof [ordinary(stiffenerslisibbelmeasured@sshownihFigl3.6.4.2.1.[For[

curveditiffeners,fhelSpanlisieasured(a ongtheldhord.]

- - Primaryd
supportingl
I | | e I [ | memberd
8“""_< 8‘"""< ?"""g/ StiffenerC]
M 7
| I [
a2’ a2’ ]\
_4_______ AL__F__.__
Uw < -ov <
O
Figure(3.6.4.2.10] Span(of(drdinary(stiffeners’]
e L L0 L%
supporting]
member(] \I~ | | | Stiffener(]
d2 4 /11 | N4d2
S
N
U

Figurel3.6.4.2.200 Span(of [Ordinary[&tiffenersiwithin@doubl elfiul | O

3.6.4.2.20 Ordinaryl(stiffener Within@ldoudeul 1T

ThelSpan(lof [ordinary(stiffenersfittedlinsi delaldoubl elhull, [ile. whenfhelleblof [

thelprimary Supporti ngihemberslisidonnectedWwithfhelihner fiul | BndihelduterShel | O
acting(aslitsiflanges, ikibbeheasured@sishownihFig3.6.4.2.2.00

3.6.4.2.30 Ordinarylstiffener sisuppor ted@y[str uts]

ThelarrangementLof Cordinary C&ti ffenersCsupportedby Cstrutsfsihot[al loweddor [
shipslover[120hiihIength. ID
Thelspan(Lof [ordinary[stiffenersisupportediy [onelstrut i ttedlat ini dLdi stancelof [1

thelprimary[Supportingihemberslisibbefaken(as0. 710



InCeaselWhereliwolstrutsCareittedbetweenprimary[upportingCimembers,thel]
span(lof [Ordinary [ti ffenerslisibbefakenlasthelgreater (0f (1.4 Iand0. 71 0

IGIandl[arelthelSpansidefinedih(Figs3.6.4.2.3-1[@nd[3.6.4.2.3-2.00
I

2 »
I .
- > /Attz_;\ched@ ating

. [ _}Ordinary[stiffener

Primary Primary
supporting —| Strut ~—— supporting

member member

] L] [ }Ordinarytiffener

Attachedplating 0
Figurel3.6.4.2.3-101 Spanldfordinarystiffenersiwithlonelstrutd

O
I 2 »
T ) - .
- > L Att'flchedm! ating
, [ i _} OrdinaryStiffener
Primary Primary
supporting ——»| <~ Strut —» [~ supporting
member member
] H H [ }Ordinary[tiffener

Attached(plating 0
Figurel3.6.4.2.3-2[10 Spanldf(drdinarystiffenersivithfivolstrutsl]
3.6.4.30 Attached(plating]

3.6.4.3.10 Effectivelli eadth(for yieldingldheck [

Theleffectivelwidthb,[of Thel@ttachedpl atingfolbeldonsi deredlinthelactual (het[]
sectionimodul usfior Thelyi el dingldheck [of [drdinary [Stiffener slisfbbeldbtai nedfrom
thelfollowingformulae: [

. 10Wherelthelpl ati nglextendsionBoth(si deslof [thelordi nary(stiffener: [

O bpE0.2 |,[m] O (3.6.4.3.1.1-18)0

0 or B, =5, [m] 0] (3.6.4.3.1.1-1b)0]

whichever(islesser.[]

.2[Wherelthelpl ati ngléxtendsLonlonelsi delof [thelordinary [Stiffener[{i.e.Lordinary [
stiffenersboundingl@penings): [
O bp=0.5 s,[m] 0 (3.6.4.3.1.2-1a)0

78 U



O orM,=0.11,[m] O (3.6.4.3.1.2-1b)0
whicheverislesser.[

3.6.4.3.20 Effectivelwidth{or lucklingldheck O

Theléffectivelwidthlof fhelattached(pl ati nglof [Ordi nary [ti ffenerslfor [dheckinghe
buckling(of [Ordinary [&tiffenerslisidefinedin(®.3.5.0

3.6.4.40 Geometriclpropertylof(ordinary(stiffener §J

3.6.4.4.10 General[J

Geometriclproperti eslof [tiffeners[suchlasmoment[of [inertia,[$ection(iodul us, [
shear[Sectional [@rea, [Slendernessiriati olof eb(pl ating, [étc., @refoDeldal cul atedBased
on(thelfet(thickness@sidefinedin(3.2.0]

3.6.4.4.200 Stiffener [Dot[per pendicular [folthe@ttachedplatingd

Thelactual [Stiffener’ siiiet(Secti onmodul uslikfobeldal cul ated[@oout@n(axisiparal -
|el fbfhel@ttached(plating.(

WherelfhelstiffenerdsChotperpendicul ar ohelattachedpl ating, Ehelactual [het
sectionodul usidanbeldbtai nedfromthelfoll owingflormula: [

O WEW,(Sing, [em®] O (3.6.4.4.2)0
where: [
Woo —HTactual [het[$ectionfmodul usiof [helstiffener fhssumedobelperpendicul arfol
thel@ttachedplating, cm?; 0
al] -Tangle,[deg],betweenihelstiffener ivebl@andTheattachedpl ating, [@siShown
in[Fig(3.6.4.4.2-1, but(fot fbbeliakenlkessiihanB0.
TheldorrectionlisibbedppliediwhenlalisbetweenB0@nd75[degrees.[]

N
/ 0

Figure3.6.4.4.2-10 Anglebetween(stiffenerebland@ttached(pl ating

Wherelthelanglelbetweenihelivebpl atelof [$tiffener ndEhelattachedpl ating s
| essithanB0Ldegrees, [ri ppi ngracket[isomelfi tted@t [Sui tabl elSpacing. dff fhelangl e[l
between(thelWebl(pl atelof [An[unsymmetrical [stiffener(and(helattached(pl atinglisless]
than[B0Ldegrees, [Thefacelpl atel of [(Thelstiffener[sfolbefitted[dnthelsi delof (open
bevel,[@sshownlih[Fig[3.6.4.4.2-2.0




-

0

Figure3.6.4.4.2-200 O
Orientati onlof [stiffener henlthelangl elislessithanB0ldegrees]

3.6.4.50 Endi@onnectionsidfdrdinary(stiffener s(I

3.6.4.5.10 GeneralO

Wherelbrdinary [stiffenersCare[tolbe tonti nuousthroughCprimary Csupportingd

members,they[aretolbelproperlytonnectedtolthelivebplatingsolastolensurel]
proper [fransmi ss onlof Moads. (SomelSampl eléonnecti ons@relshownihFig3.6.4.5.1- 101
tolFig3.6.4.5.1-4.00
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(a) [Tonnectioniwithout(dol lar[platel]
(b)[Connectioniwithistiffener(atsidelof Tongitudinal []

Figure3.6.4.5.1-100
O

e

)

0
Figure3.6.4.5.1-200 Connectioniith(dollarplate]



)

O
Figurel3.6.4.5.1-300 Connectioniwithlonelargeldollarplatel]

1)

qD

Figurel3.6.4.5.1-400 ConnectioniWithfvolargeldol |l ar(plates]

3.6.4.5.200 Structurall@ontinuity(of(stiffener sO

Wherelordinary [tiffenersi@reldut @tprimary [Supportingihembers, Brackets@refo]
beffittedfolénsurelsStructural [dontinuity. [nhi sldase, fhelhet [Secti onhodul usi@nd(fiet (]
sectional [arealdf [thelbracketslarelfbbelnotlesslthanthoselof [theldrdinary [stiffener.[
Thelmni nimum(net[thi cknesslof (bracketslis{obenotTessthan(thatMequiredfor veb]
pl atelof [ordinary [stiffeners. [T helbracketslarelfobelfl angedlor [sti ffened by [lwel ded]
facelplatelwhere: [

-thelnetthi cknesslof [Theracket, mm] , [slessthan15 I, ivherelllJlkthedlength,

[ m],[6f Thelfreelédgeldf TheléndDracket(Or Brackets; [Gr]

- Ithellonger(armof [thelBracketlislgreater [thanB00mm. [

Thelhet[$ectional [Arealof thelfl angedédgelor Hacepl ate, [Jem?] , [isobezt Meast (]

equal fbaoly.0

3.6.4.5.30 End[@onnections

Endl¢onnectionlof [stiffenerslilsifobelsufficiently [Supportedby [Thelprimary [Sup-
portinglhembers.[General ly, [@stiffener[or [@bracketfb[Supportthelordinary(stiffener]
isbbelprovided.]

Whereldl otsor penetrati onlaf [Stiffenersiarefiei nforcediwvithidol lars, They Erefol]
belof fhelSamelmaterial slaslthelprimary [Supportinghembers. ]

Bracketslor[&tiffenersiiolsupportihelordinary [stiffenersiarelfolbelof [$ufficient]
secti onal [@realandimhoment[of [Therti alwi thlrespect(fblstructural [dontinuity, [@nd[@refol]
havelappropriatelshapelwith[iespectfofati guelstrength. [Iif bracketslor [Stiffenersiol]
supportthelordinary(stiffenersiarenotfitted, [or [Special [Sl ot[donfigurationsidonsider-
ingdhedatiguelstrength@relprovided, Hati guelstrengthlhssessment for (3l otsCarelie-
quiredby[PRS.[]



3.6.50 PrimarylSupportinghemlers[]
3.6.5.10 Generald

3.6.5. 1. 10Primary[Supportinginembersarefobelarrangedin[such@ivay Thatthey O
ensurelddequateldonti nuity[of [Strength.[]
Abruptldhangeslinhhei ght[orih[dross-sectionlarelfblbelavoided. [

3.6.5. 1. 20WherelarrangementsCof [primary [supporti nglmembersCarelénsuredCade-
quatelbasedlonlthelresul tslof (FE[analysi s, [Hati guelassessment [and il timatelstrength
assessment, [primary[Supportingimembersiarelfolbelarrangedlinlaccordancelwithlthe]
resul t[6f [Such[@ssessment.[]

3.6.5.200 Stiffeningldrrangement]

3.6.5.2. 10Webslof Cprimary CsupportingCmembersCare tobel &tiffenedwherelthe[
hei ght, [inmnm, [is[greater fhan[100t, ivhereflisThehet iveblthi ckness, inmnm, [of (the]
primarySupportinghember.[]

Inlgeneral ,[Theliveblstiffenersiof [primary[$upportinglmembersiarefolbel$paced]
notimorelthan110t.[

Thelnetthicknesslof web(sti ffenersiandbracketslarenotfbbelkessthanthelmini-
mumifet(thi cknessaf Thelprimaryembersioniwhichlthey(arefitted. [

Additional &tiffenersi@relfolbefittedlinfivay [of Cendbrackets, [@t[Eheltonnectiond
with[dross{ es, [étc. [0f [fransverselprimary [Supportinghembersiwherelshearing(stress]
and/or[dompressi velstressiislexpectediolbelhigh.[T heselpartsiarenot [folhavelhol es.[]
O Cutloutsforpenetrationlof [ordinary(stiffenersiinltheselpartslarelfobelrei nforced
with[dollar(plates.(]

Depthiaf [stiffener [isfbbelmorefhan[1/12(0f [stiffener Tength. [

3.6.5.2. 2[0Trippingbrackets[{seelFig3.6.5.2.2) el dedfolthelflacelpl atelarelgener-
alyibbelfitted: O
-atlévery(fourthiSpacinglof [Ordinary [ti ffeners,Without[éx ceeding4lm; [
-atfhelfbeldf [endDrackets; (]
-t atfounded(fiacelpl ates; []
-HinWway[0f [doncentrated(lbads; (]
—1near(thelghangelof[Section.

Wherelthelwidthlof [fhelSymmetri cal [fiacelpl atelis greater [Than[400mm, acking
bracketslarelibbelfittediniway[0f Theliri ppingDrackets.]

Whereltheflacelpl atelof Thelprimary[Supportinginember [éx ceeds180nmonlei-
ther[Si delof Thelweb, [{Fi ppi ngBracket isibSupport thefacelpl ate@siwel | . (]
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o) d

— > |- »

0

Figurel3.6.5.2.211
Primary[Supportinglhember: ieblsti ffenerihlway (6f [Ordinary[stiffener]

3.6.5.2.30Thelwidthlof Hacelpl atelof [Thelprimary [Supportinglember [éxceptfing
shapelsuchlasiransverselr nglinbil gelhopper fanks@ndiop(si delfank isibBenot Tess]
thanlonelfenthlof [theldepthlof Thelweb, vhereliti ppi ngracketslarelSpaced@slsSpeci-
fiedin[3.6.5.2.2.00

3.6.5.2.40Thelarmlengthlof [{ri ppi ngbracketslisfobemot less thanthelgreater [of [
thelfollowingvalues: [

O d=0.38b,[m]O (3.6.5.2.4-1)00
O d= 0.85\/$ m]O (3.6.5.2.4-2)0
where:[J

bO-Thei ght[of [{Fi ppi ngBrackets, Shownlih[Fig3.6.5.2.2,[m]; O
sO-HIspaci nglaf {ri ppingDrackets, [im]; O
t0 —HIhet(thi cknesslof [iri ppingbrackets, [Imm)].

3.6.5.2.50Trippingbracketsiwvith@metThi ckness, Gininm, dlessfhan 10l [[&refolbel]

flanged(or (stiffenedBy[@Wel dedFacelpl ate.(I
ThelhetSecti onal [@rea, [lom?], [of Fhelfl angededgelor fhefacelpl atelisTobemot Tess]
than(71[y, herelllfisthelength, [ihim, [6f Thelfreelédgelof (thelbracket.[]

Wherelthelhei ght[or (breadthlof (i ppi ngbracketsCisCgreater ThanC30m, @naddi-
tional [stiffener kb Delfittedparall el [fbfheBracket freelédge.(]

3.6.5.30 Span(oflprimarySuppor tingthemker sU]

3.6.5.3.10 Definitions
ThelSpan(Ilgof [aprimary[Supportingtiember vithout[éndbracket, Im] , [isfolbel]

taken(aslthellength(of fhelhember Detween(Supports.[]



Thel$pan(Ly, [in[m, [of Elprimary [Supportinginember Divith[éndbracketslis{akend

between(poi ntsiwhereltheldepthlof [thelbracketlislequal [folhal f (theldepthlof [thelpri-
mary[Supportinghember(asishownlin[Figl3.6.5.3.1(a).0

However,[inldaselof [urvedbracketsiwherelthelfiacelpl atelof [thelmember[is[don-
tinuouslal onglthefacelof [thelbracket, [asshown(ih[Figl3.6.5.3.1[(b), fhelSpan(isiaken
betweenpointsilvherefheldepthlof Thelbracket [islequal (oldnelduarter [Theldepthlof (1
thelprimarySupportingfhember.[]

d’2

@ (b) 0
Figure(3.6.5.3.100 Span(of[primary[Supportingthember [
3.6.5.400 Effectivelly eadthlafprimarylSupportingihemter 0

3.6.5.4.10 Generall

Theléffectivelbreadthlof fthelattached(pl ati ngLof [@lprimary [Supportinglinember ol
beldonsi deredlinlthelactual (net(Secti onlmodul usifor thelyiel dinglcheck isibbefaken]
aslthelthean(Spaci ngbetween(adjacent[primary[Supportingimhembers.(

3.6.5.500 Geometriclproperties]

3.6.5.5.100 GeneralJ

Geometriclproperti eslof [primary [Supportingimhembersisuch@sihoment(df [ihertia, ]
sectionmodul us,[Shear [$ectional [area, (3l endernessiiati oLof Wweblpl ating,[etc., [arefol]
beldal cul atedbased[ontheliet(thi cknesslaslgpecifiedlin(3.2.[]

3.6.5.60 Bracketed@nd[donnectior]

3.6.5.6.11 Generald

Whereltheléndslof [thelpri mary[Supporti ngiembersi@reldonnectedfobul kheads, O
innerMottom, [étc.,fheléndldonnecti onslof [@l | [primary [Supportingihembersiarefobel]
bal ancedby [&ff ectivelSupportinginembersionlthelopposi telsi delof hul kheads, [inner [
bottoms,[étc.[]
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Trippingracketsiarefoelprovidedionthelwebpl atelof ThelprimarySupporting ]
membersiatthelihner(édgelof [endBrackets@nddonnecti onlpartsiof Theldther [primary 0
supportingembersiand(al sof@t thelproperihterval siblSupportthelprimary Support-
inglhembersieffectively.l

3.6.5.6.200 Dimensionsof i ackets]

ArmIengthlof racketlislgeneral ly ot fobelessfhan[one-ei ghthlof [Spanlengthd
of [thelprimarythember, [Winl esslotherwi selSpecified. [A rmilengthslof (bracketslat Hoth
endslarelfolbelequal ,[@slfar(aslpracticable.[]

Thellhei ghtLof [éndbracketslisfobe ot lessthan(that[of [Thelprimary [SupportingU
member.[T helmet(thi cknesslof [theléndbracketweblisinot [fobelessthan(that[of (thel
web(pl ateldf Thelprimary [Supportinghember.[]

ThelScantlingsiof [éndbracketsiarefbbelSuchthat fhelSecti onfhodul usiof Thelpri-
mary [SupportinglthemberWithlendbracketslisnotlessthan(that [of (Thelprimary [Sup-
portinglthember(at i d-spanipoint.[]

Thelwidth,Timm], [of Thefacelpl ateldf [endbracketslisbbenotTessthanBO(IHL) [
(seelFigl3.6.5.6.2).00

M oreover,[Thelhetfhi cknesslof (Ehedacelpl atelisHobelhot dessihanhat [of (Ehel]
bracketiweb.[]

Stiffeninglof [endbracketslisibbeldesi gnedSuchlthat it [providesladequatelbuck-
linghweb(stability.[]

Thelfioll owinglprescriptions@relbbe@pplied: [

« wherelthellengthllJisgreater than1.50m, thelweblof thelbracket(isibDelstiffened

« theet[Sectional @rea, [lem?] ,[0f WeblSti ffenersiisTobeot Tessthan16.5], Wherelllls]
thelSpan, lihh, [0f [thelstiffener [

« trippinglat[barslare tolbelfitted[tolpreventateral (bucklinglof vebl&tiffeners.]
Wherelthelwidth(of [the[Symmetri cal [facelpl atelis(greater than[400mnm, @dditional (I
backingBracketslareifbbelfitted.[]

Arml{ength
(Bracketheight)

-

Armilength

Figure3.6.5.6.200 Dimensionlof [Brackets(T



3.6.5.700 Cut-outsiandholes]

3.6.5.7. 10Cut-outsflor [thelpassagelof [ordinary [stiffenersiarelfolbelasiSmal | [as[pos-
siblelandwel | loundedwithiSmooth(edges.[]

Theldepthlof [¢ut-outslisobemot[greater [Than[50%of [Theldepthlof [Ehelprimary [
supportingmember.[]

3.6.5.7.20Wherelopeningssuchl@si ghteni nghol esCarelcut[in[primary [Supporting]
members,they@relfbbeléquidi stantfrom(ihelfiacelpl ateland(Gornersiof [ut-outsiand, ]
inlgeneral,theirfei ghtlisibbefot[greater Than20%ef Thelwebhie ght.Wherelli ght-
eninghol esiwithfreelédgesiarelprovided,fheldi mensi onsi@ndIbcati onsaf i ghtening
holeslareldeneral lyibbelasishownlihlFigl3.6.5.7.2.00

A
¢ @
T O
¢ h d h

d
rler] Tl |
p<d/4B<d/2@z¢ p<d/3H<d/2
without[dollar(plate 0

Figure3.6.5.7.200 L ocation@nd(di mensi onsiof [li ghteni nghol es[]

Wherellighteni nghol eslarelgutlinthelbrackets, [Theldi stancelfromltheldircumfer-
encelof [thelhol elfolthefireefl angelof (bracketslismot foMelesshantheldiameter [of [
thellighteningole.[]

3.6.5.7.300peningsarelnot Belfittediniway [0f [tbesof [endDrackets.[]

3.6.5.7.40Atdhelmid-partCvithin[0.501i mesCof theCspanCof Cprimary Csupportingd
members,[thellengthlaf [dpeningsliklibbelnot [dreater thantheldi stancelbetween(@dja-
centlopenings.[AttheléndsLof [thel$pan, [thellengthlof [openi ngslisfiobe hot[greater ]
than25%af [theldi stancebetween(adjacent@penings.

3.6.5.7.50 Inlihel¢aselof Hargeldpeni ngsLinihelveblof [primary [SupportinglmembersL]
(e.g.lwherelapi pelfunnel [isti ttedlintheldoubl elottom), [thelSecondary [Stresseslin(pri-
mary[Supportingrhembersiareibbeldons deredforthelre nforcement(of theldpenings.[

Thislhay [Beldarrieddut By [Essi gningl@nléquival entnet[Shear [Sectional [@realfothe]
primary[Supporti ngihemberdbtai nedfromthelfollowingformul a: O

0 A, = Ay — Any - Jemi0  (3.6.5.7.5)
» 0.003202 A, 1 0.0032\2 A,
Il I 2

wherel(lseelFig(3.6.5.7.5): [
|, LO-ThetComentsLof [inerti al of [deeplWwebs{1) (AndL(2), tespectively, Dvith[&t-
tached(Ipl atingl@roundiheir Meutral @xesparall el folfhelpl ating, Ticm*]; 1

g6 [

O



As1, [P FNet[ShearSecti onal [@reasiof [deepivebs{l1) [And({(2), Mespectively,Taking [
accountof fhelWeblhel ghtMeducti onby fheldepthlof Theldut [out for fhe
passagelof fheldrdinary Stiffeners, i @ny, [em?J; O

100 +4Span(af [deepivebs((1) @nd((R),Tcm].]

W1y, Agg

(212, Ag

O
Figure(3.6.5.7.50 Largel@peningsiihthelweblof [primary [Supportinglhembers[]

3.6.600 Doulelibttom O
3.6.6.10 General]

3.6.6.1.10 Doulelottomexend

Aldoubl elbottomlisfobelittedéxtendingfiromtheldol lisionbul kheadfothelaf -
terpeakBulkhead.[]

3.6.6.1.200 FraminglSystemU

For[$hi psCgreater [fhan120CmCindength, Bhebottom, [heldoubl elbottom@ndihel]
slopedbul kheadslof Chopper@anksCareolbelof Oongitudinal [systemCof Framelar-
rangement (@t Meast Wi thi nfheldargolhol d@rea. [T helSpaci nglof thelfl oorsiandbottom
girderslisthotlonly [governedby [framelspacesbut [Hequirementin[absol utelval ue, [inl]
metres, ikl solihdicated(in(3.6.6.3.3[@nd3.6.6.4.1.0]

3.6.6.1.30 Height[of[doul eliottom

Unl essLotherwi sel$pecified, (ihelhei ghtLof Ldloubl elbottomlislhot Holbellessihan[]
B/20(ar 2Imhichever(iklihellkbsser.[

Wherelthelheight[of (Bheldloubl elbottomVaries, [fhelVariati on[is[general ly Holbe]
madelgradual ly[andlover [an[adequatelength; [Thelknuckl esCof [inner hottompl ating ]
arelfbbelbcatedihiway [df [pl atelfl oors.[Wherelthi slislimpossi bl e, [Sui tabl ellbngi tudi-
nal C&tructuresCsuchCasparti al (g rders, dongitudinal CbracketsCétc., [fittedacrossitheld
knucklel@relfbbelarranged. ]



3.6.6.1.40 Dimensionslof(douteliottom
Thelbreadthlof [doubl elbottomlisiakenlasishownihFig3.6.6.1.4.0]

y

L L
Shipsiwithlihclinedisides [

Figure3.6.6.1.411 Breadthlof(doubl elBottom(]

3.6.6.1.500 Docking[

ThebottomsHolhavelsufficient[StrengthoOvithstandThedloadsfesul ting@rom(]
theldry-dockinglof [thelship.

Whereldockinglbrackets arelprovidedbetweenlsolidfl oorsiandl¢onnectingthel]
centrelinelgjirderolthelbottomshel | [pl ating, [Eheltlockingbracketsarefolbelton-
nected(bltheladjacentDottomIbngitudinal s.(]

3.6.6.1.601 Continuitylofstrengthd

WherelthelframinglSystemidhangesfromIbngitudinal foliransverse,[Special [Etten-
tionCis[iolbelpai dioltheltontinuity [of [strengthby [meansCof Cadditi onal [djirdersCord
floors.[Wherelthi sivari ati onfdccursiwvi thin[0.6L [ami dshi ps, Thelihner ottom[isigen-
erallydobelnai ntai ned[¢onti nuousby [Meanslof [inclinedpl ating. B ottomandinner
bottomlongitudinal Lordinary [stiffenerslarelgieneral | y olel¢onti nuouslihroughlthel]
floors.[Thelactual [netthi cknesslandthelyiel dstresslof [thellower [strakelof [theld oped]
bulkhead[of hopper anks, [if [any, [arelnot [fobellessthan(theselonesof [thelinner Hot-
tomwithiwhi chltheldonnectionlisihade.[]

3.6.6.1.700 Reinforcement™

ThelbottomCisiolbellocally[stiffenedivherelconcentratedloadslare[énvisaged]
such@slunderthelhai nlénginelandihrust[Seat.[]

Girders@andfl oorslarelfobelittedtinder [@achi nelof [pil | ars, [foes[of (endbrackets]
of Bulkhead[&tiffenersf@nd(s ant(pl ateldf Tower [Stool [6f ul khead. In[Gaseldi rders@nd]
floorsl@remot fitted, [Suitabl elfiel nf orcement isfobelprovi dedby heansiof [Additional O
primary[supportinghembersidr[Supportingbrackets.[]

When(solidballast(is{itted, it(is{bbelSecurel y[positioned. [If [hecessary, [interme-
diatelfl oorsiay belrequiredforthisipurpose.]

gs [



3.6.6.1.80 Manholesiandllighteningholes[]

M anhol esfandtli ghteninghol eslarelfobelprovidedlinl oorsland(girdersiblensurel]
accessibility[@ndientil ation@sidrule.[]

Thelhumber [of (tanhol eslinfank [fopslisiobekept Holthelmi nimumldompatiblel]
with[Securing(freelventil ationland(ready [access(tblal | [partsiof (theldoubl elBottom. ]

3.6.6.1.90 Air[holeslanddrainholes’

Air@ndidrainlhol eslarelibbelprovidedlinfloorsiandigirders.[]

Airhol eslarefobeldut@sinear [folthelinner ottomland(drai ninghol eslashear [fol
thelbottom(shell [&spracti cabl e.[Air ol eslandldrai n[hol es arelfoheldesi gnedfolai d[
full Cballast[Water Land[sediment[femoval [tol &l low [ For[&ffectivelballast[ater [ex-
change.l]

3.6.6.1.100 Drainageloffank [fopU

Effectivelarrangementslarelfolbelprovidedfor [drai ninglwater [firom(ihefank {op.
WherelellsCarelprovidedor [fheldrai nage, [Suchlwvel | sfarelhot[foléxtendHor inore
than(one-hal f [depth(of thelhei ght[of ([doubl e[bottom(]

3.6.6.1.110 Striking[plated

Striking(pl atesof [Bdequatelthi cknesslor[other [équival ent[@rrangementslarelfolbel]
providediunder[Soundingpi pesliolprevent theSoundi ngfodfromldamagingthebot-
tom{plating.[]

3.6.6.1.1200 DuctKeel

Wherel@lductkeel [islarranged, Theldentrelgirder inay helfepl acedby fwoldirders
generally[Spaced,fiolmorefhan3Bmh@part.]
Thelstructuresiiniway [0f [thelfl oorslareliblensurelSufficient(dontinuity [0f thellatter. [

3.6.6.20Keel

3.6.6.2.10 Thelidthloffhelkee! [isHobemotTessthanihelal ueldbta nedfromihed
followingformula: [
O b[E0.8[3#1L/200,[m] (3.6.6.2.1)00

3.6.6.30 Girders]

3.6.6.3.10 Centrelgirder

Theldentrelgirderislibléxtendiwithinltheldargolhol di@real@andlisliblextendforward ]
andCaftChs[TarCas[practicable, CandCstructural Ctontinuity [thereof [tolbeltontinuous]
withinthelfull Tengthof thelship.O

Whereldoubl elbottoml¢ompartmentslarellisedfor[thel¢arri agelof [Huel [oil,[Hresh]
water [or [bal | astlwater, Theldentrelgirder [isfobelvaterti ght, [éxceptfor TheldaselSuch
asCharrowtanksl&at[thelendCpartsCorvhenCotherwatertight CgirdersCarelprovided
within[0.25Bfrom(itheldentreline,(étc.0
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3.6.6.3.200 Sidelgirdersd

ThelSidelgirdersarefoléxtendiwvithinthelparal l el [part[of [dargolhiol d@real@and@re]
toléxtendforwardl@nd(aft[of [dargool di@realasfar [@sipracticabl e.[]

3.6.6.3.30 Spacingl]

Thel$paci ngLof [@djacent[girdersiisleneral ly Holbelhot[greater Than[4.60mLor (B
timesihel$paci nglof (hottomlornnerbottomordinary [3tiffeners,ivhi cheverlisthel
smaller.[Greater [$pacinglinay [belacceptedLdependinglontheltesul tLof (fhelénal ysis
carriedigut(@ccordingblChapter[{.[]

3.6.6.40 Floorg]

3.6.6.4.100 Spacingl]

ThelSpacinglof fl oorslislgeneral ly fobelnotgreater Than3.5mlor [4framelSpaces]
as[$pecifiedy Theldesigner,vhicheverlisihelsmaller.[Greater [Spaci ngnay helac-
ceptedldependinglonlthelresul tlof fhel@nal ysi sidarriediout(dccordingib[Chapter (7.

3.6.6.4.20 Floor slinhvay [of [fr ansver selfulkheads[

Whereldransverselbul kheadsprovidedivithower[stool ,[3oli dl oorsarefolbel]
fittedin(i nelvi thboth(Si des(af Mower [Stool . (Wherelfransverselbul kheadismot [pro-
videdwith{llower[stool ,[solidfl oorslarelfolbelfi ttedlininelwith(bothfilangesiof [thel]
verticallyldorrugated(fransverseBul khead(or [ininelof (pl anelfransverselbul khead. [T

3.6.6.4.30 \Wldstiffener s

F oorslarelfolbelprovidedivithtiveb$tiffenerslinfivay [of (longitudinal Lordinary [
stiffeners.[(WherelihelveblstiffenersLarelmotprovided, Hati guel strength[&ssessment (]
for(theldut[out@ndidonnecti on(of Tongitudinal [stiffener [isibBeldarrieddut. [

3.6.6.50 Bilgelstrakel@ndihilgelkeel []

3.6.6.5.10 Bilgelstrakel

Wherel$omelof [fhedlongitudinal [Stiffeners@t Ehelil gelpart@reldmitted, dlongitu-
dinal [stiffenersiarelfbbelprovidediasiiear fbthefurnsiof [Bil gel@sipracti cable. [

3.6.6.5.200 Bilgelked [

Bilgelked slarenotbelwel deddirectly folthelshel | [pl ating.[A nlihtermedi atell at ik
requiredionlihelshell [plating.]

Thelendsiof [thelbil gelkeel [@relfobelsni pedlasisShownlinFig.3.6.6.5.2[0r founded ]
withlargeltadius.[Theléndsl@relfolbelllocatedlinivay [of ransverselbil gelstiffeners]
insidelfhelshel | (pl atinglandtheléndslof [intermedi atelfl at[arelnotfobelocated@t (thel]
blockljbints.[
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Thelbilgelkeel [anddhelintermedi ated at [arelfolbeladelof [$teel MivithEhelsame
yieldistressiaslihelonelof [fheil gelstrake. [T helbil gelkeel with@dengthlgreater than]
0.15L [iklibBelmadewithlthelSameldradelof [Steel [Bslthelonelof [Bil gelstrake. [

Thelnet(thi cknesslof thelintermedi atelfl atlisfbbBelequal [tblthat [of (thelbil gelstrake. [
However,[thi sthicknessithay[deneral ly[fiotBelgreater than15mhm. ]

Scall opslih(thelbil gelkeel siarelfoDel@voided.]

about[3h
min.[100 |
| min.[C

[

KA [ <|<wwrmS “¢

about1.5b

A

v
vHﬁi\
—
- b >

il
Figurel3.6.6.5.201 Exampl eldf bil gelkeel @rrangement

3.6.70 DoubleSidestructured
3.6.7.10 Applicatiori]

3.6.7. 1. 10Thelequirement[of [hi sCrti clel@ppliesEolliongitudinal ly [or @ransversel y O
framed(si delstructure.[Thelfransversel y firamed(si delstructureslarelbuiltvithrans-
verselframesipossi bly[SupportedBy [(hori zontal [Sideldirders. [

ThelongitudinallyFramed$i delstructureslarelbuilttwithdongitudinal Cordinary [
stiffenersiSupportedDy vertical [primary [Supportingihembers.]

Thelsi delwvithinfhelhopperandfopsi delfanksis, [in[general , obelongitudinal ly [
framed. it (Mnay elfransversely framediivhen(thi slislacceptedfor fheldoubl elbottom]
andiheldeck@ccordingib(3.6.6.1.2[and3.6.9.1.1,Mespectively.[]



3.6.7.20 Designlprinciples]

3.6.7.2. 10Wherelfheldoubl el $i del$pacelisVoid,[Thel$tructural [tnembersbounding]
this(Spacelarelfobelstructural ly [desi gnedasialwater bal | ast[fank [AccordingolChap-
ter[6.[n[suchltaselheltorrespondinglair[pi pelisLeonsi deredas éxtendingD. 76 ]
abovelthelfreeboardideckat(Side.[]

For[dorrosi onladdition, ThelSpacelisstil | [donsi dered(@sivoi diSpace. [

3.6.7.30 Structurall@rrangement]]

3.6.7.3.100 General[J

Doubl elsidelstructureslarelfolbethoroughly[stiffenedby [providingiivebrames]
and(sidelstringersiwithintheldoubl efull.[]

ContinuityCof (the(dnner & deCstructures, CncludingCstringers, [ sCtolbelensured
within@ndbeyondiheldargolarea. [ScarfingBrackets@reldpossi bl elfheans.[]

3.6.7.3.20 Primary[suppor tingihemker [Spacingd

For[fransverselframing(system,thelSpacinglof [fransverselsidelprimary[Supporting]
memberslik, ihldenera ,fbDelfotgreater ThanBframelSpaces.[]

Greater[Spaci nglhay [belacceptedidependinglonlthelresul tslof (thelanal ysisldarried]
out(accordingiblChapter [ {orthelprimarySupportingihemberslihtheldargohol ds.[]

Thelvertical [di stancelbetween(horizontal [pri mary inember slof [theldoubl e[si delis[]
not[foléxceed[®Lm, [Nl ess[ihel@ppropriatelstructural (tnembersicomplyingwvithihel
reguirementsifor [Safelaccess@relprovided.[

3.6.7.3.30 Primary[Supportingihemter fittingOd

Transversel$i de[primary [SupportingCtmembersiarelfolbeldi tted[ini nelvithiveb
frameslih(ibpsi delandhopper [fanks.[HoweverWherelitisnotpracti cabl elfior foplside]
webframes, Targebracketslarefolbeli ttedinhefopsi delspacelininelvithldoubl e[l
sidelweblframes]

Transverselbul kheadslin[doubl e[$ del$pacel@refolbe arrangedlintinelvith@hell
cargolhol difransverselbulkheads.(]

V ertical [primary [Supporti ngihembersiarelibDelfi ttedinway [6f (hatchléndBeams. [

Unl ess[otherwi selSpecified, horizontal [Si delgi rder sfarelfobelfi tted@ft [of [theldol -
lisionBul kheadmip{o0.2L @Eftlaf heforelénd, ihinelwithforelpeak(dirders.O

3.6.7.3.40 Transwer selor dinar y[stiffener s

Thelfransverselordinary[stiffenerslof (thelshel | AndEhelinner [Si delarelfolbelcon-
tinuousiar i ttedwvithrack et[éndldonnecti onsiwvi thi nfhelhei ght [of (Theldoubl elSide. [
Thelransverselordinary [3tiffenersiarefolbel&ffectivel y[eonnected@ol$tringers. At
their Wipper@ndIowerénds, [0pposingshel | [andlinner[Si delfransverselordinary [stiff-
enerslandisupporting(stringer[pl ateslarelibbeldonnectedBDy [Brackets.[]
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3.6.7.3.50 Longitudinal [or dinaryl(stiffener sl

Thellbongitudinal [Sidelshel | @ndlihner[Sidelordinary [stiffeners, Wherelfitted, [@refobe]
conti nuousiwi thinthelengthlaf Thelparal | €l [part[af [dargoiol dlarea@nd@refobelfitted
withbracketsliniway [of [fransverselbul kheads[al i gnedwithldargohol dbul kheads.[They ]
arelfolbeléffectivel y[donnectedTolfransverselwebframes of [theldoubl e[$idelstructure.[]
Forlihel$idellongitudinal CandCordinary [stiffenersiof inner [$kinloutLof [paral el [part[of (]
cargolhiol d@rea, [Specid [attenti onlisToBelpa dfor@structural [Gontinuity. [

3.6.7.3.600 Sheer [Strakel]

Thelwidthlof Mhelsheer [StrakelisHobeot Tessthanihellal ueldbtai ned@romhed
followingformula: [

O bE0.71540.4250L/100,[m] 0 (36.7.3.6)0

Thelsheer [Strakelfhay Helei ther Wel dedblthelstringer [pl atelor [founded. [

| f thelshear [Strakelisfounded, [t sriadi us, Thithm, [isibbenot Tessfhan1 7ts, Mwhered
tsiftheldetthi ckness,thithm, [6f fhelsheerStrake.[

Theliill ethivel dat [thel¢onnection[of [theluel ded(sheer [Strakeland(deck[pl atelrnay []
bel@ither{full [penetrati onldr[deeplpenetrationiwel d.[]

Theluipperédgelof [Thelivel dedisheer [Strakelisfoelfounded[smoothlandfreelof [
notches. Fixturesisuchlasbulwarks, [&yelpl ateslarelnot Hoeldli rectly hivel ded[dnthe]
upperledgelof [Sheer[Strake, [@xceptlinlforelanddft[parts. ]

L ongitudinal [$eamivel dslof [foundedsheer [$trakel arelfolbellocatedouts delthel]
bent[&realdt (& dli stancelhotless than[5i mes[ihelmaxi mumChetihi cknesses of [Thel]
sheer(strake.J

Thelfransitionfrom@Zfoundedsheer [strakelfol@n[angl edsheer[Strakelassoci ated ]
withdhel&rrangement[of [Superstructureslat[iheléndsLof [Thelshi plisfotbeltarefullyd
designediSo@slibl@void@any(discontinuities.]

3.6.7.3.70 Platingldonnectionl]

At@helocationsivherel@helinnerhul | [pl ati ngLandEhelinner bottompl atingCare]
connected, Gttenti onfisHobelpai d@odhel$tructural [arrangement[$oldshot Holtausel]
stressidoncentration.[]

Knuckleslof [thelihner[sidelarelfbbel@dequatel y[stiffened Dy drdinary [stiffenersior ]
equivalentltheans, [fittedini nelwithfhelknuckle.(O

Theldonnecti onslof [Ropper [Tank (Pl ati ng Wi thiihner [Hul | [@nd Wi thlihner Bottom(@rel]
tolBelSupportedBy [@primary [Supportingthember. [

3.6.7.40 Longitudinallyframed(doulelsSide[]

3.6.7.4.100 GeneraldJ

Adequateldonti nuity[of (Strengthlisolbelénsuredliniuay [of (breakslor[¢hangesin[]
thelwidthlaf [theldoublelSide.l]



3.6.7.5 Transversely framed double side
3.6.75.1 General

Transverse frames of side and inner side may be connected by means of struts.
Struts are generally to be connected to transverse frames by means of vertical
brackets.

3.6.8 Singlesidestructure
3.6.8.1 Application

3.6.8.1.1 This article applies to the single side structure with transverse framing.
If single side structure is supported by transverse or longitudinal primary supporting
members, the requirements in 3.6.7 above apply to these primary supporting mem-
bers as regarded to ones in double side skin.

3.6.8.2 General arrangement

3.6.8.2.1 Sideframesareto be arranged at every frame space.
If air pipes are passing through the cargo hold, they are to be protected by ap-
propriate measures to avoid a mechanical damage.

3.6.8.3 Sideframes
3.6.8.3.1 Genera

Frames are to be built-up symmetrical sections with integral upper and lower
brackets and are to be arranged with soft toes.

The side frame flange is to be curved (not knuckled) at the connection with the
end brackets. The radius of curvature is not to be lessthan r given by:

o 0.4b?
ot +t

(3.6.8.3.1)

where:

tc — corrosion addition, in mm, specified in 3.3.

br andt; — flange width and net thickness of the curved flange, in mm. The end of
the flange isto be sniped.

In ships less than 190 m in length, mild steel frames may be asymmetric and fit-
ted with separate brackets. The face plate or flange of the bracket is to be sniped at
both ends. Brackets are to be arranged with soft toes.

The dimensions of side frames are defined in Fig 3.6.8.3.1.
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Figure3.6.8.3.100 Dimensionslof [Sidelframes[]

3.6.8.40 Upper [@ndTower [r ackets [

3.6.8.4. 10 Thelfacelplatesiorfl angelof thelbracketslikibbBelsni ped(@tbothlends. ]
Bracketslarelibbeldrrangediwith(Softibes. [
Thelas-builtthicknesslof [thelbracketslisfobelnot Tessthanthelas-buil tfthi ckness]
of [thelsi delframewebsibiwhichifheyldareldonnected.]



3.6.8.4.20 Theldimensions({in[parti cul arthelhei ght[andlength) [of Thelower Brack-
etsiandupperDracketsiarefbbelnot TesslthanthoselshownlihFigl3.6.8.4.200

>0.5d N
@i n@eneralj

]

T~

>0.125

d
WEBMHEIGHT

1l
Figure3.6.8.4.200 Dimensionslof Tbwer@ndupper Brackets]

3.6.8.50 Trippingliackets O

3.6.8.5.10 InCayLof [theforemost[holdCandlinCtheholdsCof (BC-A [ships,[sidel]
frameslof [asymmetri cal [Secti on@refolbei tteduvi th(firi ppi ngrackets@t [every fwol]
frames, [@sishownlih[Figl3.6.8.5.1.0]
Thelas-buil thi cknesslof (heldri ppi ng bracketshsfobemot Messthanthelads-buil t
thi cknesslof [thelsi delframelwebsiblvhi chithey @reldonnected. [
Doubleltontinuousi el dinglis tolbel adopted[forthel tonnectionslof [tripping]
bracketsiwith(si delshell framesiand(pl ating.[]

§

4

0
Figure(3.6.8.5.10 TrippingDracketsibbelfittediniwayof foremosthold!
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3.6.8.600 Supportlstructuré]

3.6.8.6.10 Structural [¢ontinuity i th{theTower[@ndupper[éndl¢onnecti onsaf [$ide]
frameslils[folbelénsuredivithi nthopper [@nd{opsi delfanksby [¢onnecti ngracketsias]
shownlin(Fig3.6.8.6.1.[T helbracketslarelfolbelsti ffenedlagai nstbucklinglaccording
t0[3.6.5.6.2.[

L owerDracket(
webldepth(

Soft(bel]

—
0
Figure(3.6.8.6.11 Exampl eldf [Support(structurelfor lowereénd]
3.6.900 Decklstructurée]
3.6.9.10 Application

3.6.9.1.10 Theldeck[outsidelthelli nelof (hatcheslandthelfopsi delfanksl opinglplates
arelfolbelongitudinally framed.[Withinlfhelli nelof (hatches, [other [@rrangementthan]
longitudinal [frami nglfhay [Beldonsi deredprovidedihat[@dequatelstructural [Gontinuity
isiensured.]

3.6.9.20 General@rrangement]

3.6.9.2.10 Thelspacinglof Weblframeslinfbps delfankslisigeneral ly[fbbelnot[dreater ]
than(Bframel$paces.[Greater [$paci nglinay (belacceptedby [PRS, [on[& ¢ase-by-casel]
basi s,[dependinglonlthelriesul tslaf thel@nal ysi sidarri eddut[@ccordingfolChapter[7.01

3.6.9.2.2[0 Theldeck[supportinglstructurelisfolbeltadelof [drdinary(stiffenersilion-
gitudinally[dr(iransversely(arranged, [SupportedDy(primary[Supportingimhembers.]

3.6.9.2.30 DeckBetweenhatched]

I nsi delthellineldf [0penings, [Alfransverselstructurelisibbeldeneral ly [@doptedfor thel]
crossideck(structures,beamslarefolbeladequatel y [Supportedby[girdersiandlextended]
upliblthelSecondlbngitudinal fromthehatchlsi delgirdersifowardsithebulwark.\Wherel
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thisCisCimpracticabl e, [intercostal [&tiffenersCareltolbelfittedbetweenthehatch[&idel]
girder[@ndhel$econddiongitudinal .[Bmoothl¢onnecti onlof hel$trengthldeck [@t[$idel]
withlfheldeck BetweenhatchesisibbelénsuredBy (@l atelof ihtermedi atelfhi ckness.[]

3.6.9.2.40 TopsideflankI[structuresd

Topsi delfankStructureslarefolextendBsHar [aspossi bl elWwithinthelmachinery
spacelandarefbbeladequately Tapered.]

WherelaLdoubl elsi delpri mary [Supporti nglmember Lis fi ttedLoutsi de[Thelpl anelof [
theltbpsi deltank weblframe, [@llargelbracket(istbBelfittedini nelwith.[]

3.6.9.2.50 Stringer [platel]

Thelwidthlof Thelstringer [pl atelisobelnot Hessthanthelval uelobtai nedfromihel]
followingformula: [

0 b(E0.35+0.5 LI100,[m]0] (3.6.9.2.5)0

Rounded(stringer [pl ate, Wherel@dopted, [@relfolhavelalradi uslcomplyingiwith(thel]
reguirementsiin(3.6.7.3.6.0

3.6.9.2.60JAdequateltontinuity Lof [strengthChy [providingLproper Coverl appingCof ]
structuresiand@dequatelscarfingihemberslisibbelénsurediniay [0f : [
-Isteppedistrengthldeck; O

-H1changeslihihelframingSystem.

3.6.9.2. 70Deck(Supportinglstructuresiuinder [deckthachinery, [dranes, [King[post(and [
equi pmentSuchlasiowingléqui pment, hooringléqui pment, [étc., @relfobe@dequatel y [
stiffened.C]

3.6.9.2.80PillarsCorCother CsupportingCstructuresCareltolbelgenera ly fittedCuinder ]
heavy[doncentratedlbads.[]

3.6.9.2.90A [Suitabl elstiffeninglarrangementisl¢consi deredin(vay [of (Theléndsland]
cornersiaf [deckhousesiand(partial (Superstructures.[]

3.6.9.2.100 ConnectionldfatcheéndBeamsiwithldeck [Structuresd

Thel¢onnectionlof thatchléndbeamsivithldeck[$tructureslisfolbel properlyén-
suredBy (fittinglihsi delfhelfbpsi delfanks@dditi onal iveblframesior [Brackets. [

3.6.9.2.110 Constructionlafldeck [platingl]

Hatchwayslor [bther [dpeni ngslonldeckslarelfolhaveltoundedl¢orners,(andl¢com-
pensationlistbbelSuitablyprovided.[]
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3.6.9.30 Longitudinallyframed(deck]

3.6.9.3.10 General[J

DeckMongitudinal siwithinthelparal | el (part[of [¢argolhol d[@realéxceptvithinthel]
linelof (hatchlopeni ngsCarelfolbelcontinuouslinfivay [of [deck [fransversesiand(irans-
verselbulkheads.For[fheldeckMongitudinal scout[of [(paral | el (part[of [cargohol dlarea,
other[@rrangementsiiay (hel¢onsi dered, (provided@dequatel¢onti nuity [of Mongitudi-
nal [Strengthliklénsured.]

Connectionslat[éndslof ongitudinal [stiffenerslarelfolénsurelalsufficient[Strength]
tolBendinglandishear.]

3.6.9.40 Transwersalyframedideck

3.6.9.4.10 Generald

Wherelfheldeck[Structurelisiransversely [framed, [deck eamslor [deck dransversed
stiffenersiarelibbelfitted@t[@achframe. [

Transverselbeamslor(deckfransverselstiffenerslarefoleldonnectedblsidelstruc-
tureldrframesBy [Orackets.[]

3.6.9.50 HatchiSupporting(Structures]

3.6.9.5. 10Hatch(si delgi rdersiandhatchéndbeamslof [iei nforced$cantlings@refol]
belfittedihiway [0f [Gargohol didpenings.[]

3.6.9.5. 20T heltonnectionLof ChatchLendbeamstolWwebframeslistolbel&nsured.[]
Hatchlendbeamslarelibbeldalignediwith(fransverselebframesihfopsidelfanks.[]

3.6.9.5.30Cl ear[of [dpeni ngs, [@dequatel¢onti nuity [of [$trengthlof [longi tudinal (hatch
coamingslisibbeleénsuredbyUnder[deck(girders.[Athatchwaydorners,[deckgdirders]
or[theirléxtensionlpartsiprovidedtinder [deck [indinelwithhatchléoamingslandatchC
endCbeamslCaretolbeleffectivel yCtonnectedkolas tolmaintai n(theltontinuity [inC
strength.d

3.6.9.5.40Wirelropeldroovinglihiay [0f [Gargolhiol dslOpeni ngslisibbelpreventedBy ]
fitting[Suitabl elprotectionSuchlashal f-roundbar[dnthehatch(si delgi rders({i.e.[Apperd
portionlof foplsi delfank [(pl ates)/hatchléndbeamslin[¢argohol dlor [Wipper (porti onfof O
hatchldoamings.[

3.6.9.60 Openingslihhelstrengthldeckd

3.6.9.6.100 GenerallJ

Openingslinthelstrengthldeck [@refobekept olarni nimum@ndSpacedasfiar @s]
practi cabl e[fromCbneCanother Candfromthelbreaks bf Ceffectivelbuperstructures.]
OpeningsCareltolbeltutCasTar[asCpracti cablelfromChatchway[€orners, [hatchsidel
coamingsland(sidelshell [platings.[
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3.6.9.6.200 Smalll@peninglbcation]

Openingsiarelgeneral ly fobeldutdutsi delfthellimits@sishownihFigl3.6.9.6.2.10h[]

dashed(@rea, [definedDy: O

i) theent(@realdf [Alroundedisheer(strake, [if [@ny, [Or [thelsidelshell, [

i) e=0.25[( BEb)from(thelédgeldf (Opening, ]

iii)JcE0.07 I#0.1 blor[0.25b,whichever(isdreater. I

where:[J

b0 -Twidthlof Ehelhatchway [¢onsi dered, [neasuredlinhefransverseldirecti on{seel]
Fig3.6.9.6.2.1),[m]G

A [Hwi dthlinOivay [of (thel¢orner [¢onsi dered, [of (Thel érossdeck [Stri pthetween fwoll
consecutivelhatchways,measuredl nCtheld ongitudinal Cdirection(seelJFigd
3.6.9.6.2.1),m].00

E side E side
5 L
) i i w
s 0 ot i
(B _ b) : aZJ .................. Z val :
2 O dek o> deck
i ) i
g %
Y ! !
A : A |
bl i i
5 i Limit <« C . i
i oflBurvature | i
v - - i CL.
e e e e i 0
Figure(3.6.9.6.2.1[] Position(af[@peningslihistrengthldeck ]
% %y
k
>1.5(a +a,) >2(ay +ay)
Y Y
& &
_y - > A J r

Figurel3.6.9.6.2.201 Elliptical [@nd[dircul ar[0peningsiihistrengthideck (]
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M oreover[fheldransverseldi stancebetweenfheselli mitsi@ndldpeni ngsior etweenl]
openingsiibgetherlisnfot fbDelkssithanthelfollowing: O
)0 transverseldistancelbetweenihel&bovelli mitsLandLdpeni ngsLor bhetweenhatch-
wayslandldpenings@sishownlihFigl3.6.9.6.2.1: [
0:32 a0 for[dircularldpenings;
0:EF a0 forf@lliptical [Openings.l]
i) transverseldi stancebetweendpenings@sisShownlihFig3.6.9.6.2.2: 00
2(ay[# R0 forldircularl@penings; ]
1.5(a,[H# 8,011 forldlliptical [@penings.[]
where[]
ay[Hiransverseldimensionlof (&l i ptical [dpenings, [or [di ameter [of [dircul ar [bpen-
ings, [@stheldaselmaybe; ]
a,[Hiransverseldimensionlof [&lli ptical [dpenings, [or [di ameter [of [dircul ar [bpen-
ings,[@sltheldaselmhay [be; ]
ag[H1ongitudinal [dimensionCbf (el li ptical Copenings, Lor Cdiameter Cof CCirculard
openings, @sltheldaselmaybe.[
iii)dlongitudinal [di stancelBetweenopeni ngslisniot fbMellkssiihanthelfollowing: [
(a1 FBg)O forl@ircular@penings;
0.75(a;[HB3)0 forlelliptical [dpeningsi@ndfor@niel liptical [dpeni ngihdi nelvith
aldircularlone.l]
IfThelopeni ngl@rrangementsldolnot(domply Wwiththeselfequirements, thellongitu-
dinal [strengthlassessment(inlaccordancelwith[Chapter Blikfobeldarri edlout by [Sub-
tracting(Suchldpeninglareas.[]

3.6.9.6.300 Corner [dfhatchways[]

3.6.9.6.3. 1[ForhatchwaysIbcatediwithinfheldargo@rea, [ihsertpl ates, hoselthi ck-
nesslisiobeldeterminedl@ccordingiothefiormul algivenlbel ow, [@relgeneral |y Holbhell
fittedlihiway [6f [Gornersiwherelthelpl atingldut-outhas(dldircul ar[profile.[]
Theldadi usiof [dircul ar[@ornersiisibbelnotlessthan5%ef thelhatchwidth, where[
aldontinuouslTbngitudinal [deck[girder [i5fitted el owthehatchdoaming.
Cornerlriadius,lihfheldaselof [thel@rrangement(of [fvolor (horelhatchwaysiathwart-
ship,likldonsi deredBy [PRSION@lCaseDy [dasebasis.[]

3.6.9.6.3. 2[Forhatchwaysliocatedwithinfhel¢argol@rea, [insert[pl ateslare, [inlgen-

eral,[hottequi redlinfivay [of Lornersiivherelihelpl atingLeut-out thasCanCeél i ptical Cor[

paraboliclprofilelandhelhal f axeslof (&l i pti cal [dpeni ngs, [or [Thelhal f Mlengthslof [thel

paraboliclarch,@reotlessithan: O

O 1/20Laf [helhatchway (Wi dthLor[GO0Mnm, vhi cheverlis(thellesser, linthelfrans-
verseldirection,d

i) twicelthelfransverseldimension,ihheflorel@ndaftdirection.[]

Wherelinsert[pl ates(areltiequired,thei r[Det[thi cknesslisibbelobtai nedfromihefol -

lowingformula: [

O tinsE(0.8+0.4 |7b){ Timm] 0 (3.6.9.6.3.2)0
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withoutBei ngfakenTessithanilor[greater fhan1.6t0]

where:[J

|0 -MwidthlnOvay[of Bheldornertonsi dered, [of [Thelcrossidleck &Stri pbetweenfwol
consecutivelhatchways, ineasuredlin(thelongitudinal [dli rection,Im] [{seelfFig[]
3.6.9.6.2.1);00

bO—-Mwidthlof [fhelhatchway[¢onsi dered,mMeasuredlin(thelfransverseldirection,m]
(seelFigl3.6.9.6.2.1);0

tO Tactual [Metthi cknessiof theldeck &t thelsi deldf Thelfatchways, [imm] . O

3.6.9.6. 3. 3[For[thelextremeldornerslof ([endhatchways, thelthi ckness(of ihsert(pl atesT]
i sitoMe60%greater Thanhelactual [thi cknesslof [theladj acent[deck [l ating.[A Mower [
thicknesslmay Bel@cceptedDy PRSIonThebasi slof [Gal cul ati ons[sShowingfhat [Stresses]
atatchldornerslarellbwer fhanpermissiblelal ues.[]

Wherelinsert[pl ateslarelrequired,thelarrangementlisshownlinFig3.6.9.6.3.3,0h
whichldy,[d,, [d;[@ndld,@relibbelgreater thanltheldrdinary [gtiffener(Spacing. [

/\_/
| GEE—
— I

=

Insertplate

@
|
':—;Q

Figure3.6.9.6.3.300 Hatchldornerlihsert[plate]

3.6.9.6. 3. 4ForMatchwaysllocatedldutsi delfheldargolarea, [Aeducti onlinfhelthi ck-
nesslof [thelinsert[pl ateslinfway[of [¢ornersiay (bel¢onsi deredby [PRSIon[a ¢aselby ]
caseBasis.l]

3.6.9.6. 3. 5[For[s$hipsihavingengthlL Lof (150CmLor[Above, [Theltorner [fadius,ihel]
thicknesslandtheléxtent[of hsert[pl atelmay beldeterminedby [fhelfesul tslof [Aldi rect [
strengthl@ssessment@ccordingfo7.2[@nd[7. 3, [incl udi ngMucklingléheck @ndfati guel
strengthl@ssessment(df (Ratchldornersiaccording(bl8.5.0

3.6.100 Bulkhead(Structurél
3.6.10.10 Application

3.6.10.1. 10T helrequirementsCof [thisCarti cleCappl y RoOongitudinal Candransversel
bulkheadIstructuresiwhichirhay [Belpl anelor[dorrugated. []
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3.6.10.1.20 Planelulkheads

Planebul kheadsifhay [Belfori zontal ly[Gr Mertical ly[stiffened. O

Horizontally@ramedbul kheadslarelnadelof (hori zontal Cordi nary [stiff enersi3up-
portedBy Mertical [primarySupportingthembers.[]

V erticallyframedul kheads arelmadelof Wertical [ordinary [stiffenersiwvhi chlinay [
belsupportedDyhorizontal [dirders]

3.6.10.200 Generall

3.6.10.2.10 Thelveblhei ghtaf ertical [primary[Supporti nglmembersiof (bul kheads[
may [Belgradual ly Taperedfrombottomibldeck.]

3.6.10. 2. 20 Thelnetthickness[of thel@fter [peak ul kheadpl ati nglintway [of ThelStern
tubelisibbelihcreasedDy @t Teast [60%af [Other [Part [Of [af ter [peak Bul khead(pl ating. [

3.6.10.30 Planefulkheadsd

3.6.10.3.10 General

Wherelalbul kheadldoeslnot [éxtendpibtheldppermostdontinuouslideck, [Suitablel]
strengtheni nglisfbBelprovidedlihheléxtensi onldf fhelbul khead. [

Bulkheads(arelfbbelstiffenediniway[of ftheldeck[girders.[]

Thelbulkhead(stiffenerebslaf hopper @ndiopsi delfank vaterti ghtul kheads(are
requi redfiobel@ i gnediwvith@hellvebslof Mongitudi nal [Sti ffenerslof [l opi ng[pl ateslof [
innerfbull.O]

Alprimarysupportinglmember[isfolbelprovidedlintivay [of [any[Werti cal (knucklel]
in[ongitudinal (bul kheads. T heldli stancelbetweenThelknuckl e[@andthelprimary [$up-
portingimember (s folbelfakenlhotgreater Ehan70mm.[(When[ihelknucklelis[hot[]
vertical , [it[is[fobel@dequatel y[Stiffened by [ordi nary [stiff enersior [équival entineans, [
fittedih{inelwithfhelknuckle.(J

Platelfl oorslarelibbelfi ttedlintheldoubl eottominli nelwithhelpl atelfransversell
bulkhead.[

3.6.10.3.20 End@onnection(dfor dinar y[stiffener sO

Theldrossing(df [Ordinary &iffenersithrough@waterti ghtBul kheadisiobeatertight.[]

Inlgeneral ,[éndl¢onnectionsLof [ordinary[stiffenerslarelfobelbracketed. [If (brack-
etedléndl¢onnectionsléannotbelappliedlduelfolhul | [Tines,[étc.,[They[@relfolbelfermi-
nated[on(iransverselhieaderslbetween(adjacentlbngitudinal [or[if [notpossi bl e, [Sniped]
endsimay [Bel@ccepted, [providedihelScantlinglof [drdinary [Stiffenersi@ndldorrespond-
ingplating(arelfodified@ccordingly.]

3.6.10.3.30 Sniped(end(of [dr dinary(stiffener J

Sni pedléndsCarelnot @l | owedlonbul kheads[$subjectEolhydrostati clpressure. (Wherel
sni pediordinary[stiffenersiarefitted, Thelsni pelangl elishot fobelgreater Than30[degrees, [
andthei rends@relfobeléxtendedi@siar@sipracti cabl elfbfhelBoundary [0f fhelbul khead.[]
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3.6.10.3.40 Bracketed(ordinary(stiffenersi]

Wherelbracketedldrdinary(stiffenersiarefitted, Thelarmilengthsiof (@éndbracketsiof (0
ordinaryStiffeners,@sishownihFigsi3.6.10.3.4.1[@nd3.6.10.3.4.2, [@relibbenot Mess]
than(thelflol | owingMalues. [

1[For@rmIengthl@: [

- brackets[df (Rorizontal [sti ffenersiandBottombracket[of Mertical [Stiffeners: [T

O a=00 |, mm] 0 (3.6.10.3.4.1-1)0
-upperDracket[of Mertical [Stiffeners: [
O aF801,[mm]0 (3.6.10.3.4.1-2)01
.2[For@rmIengthD, thelgreater (6f [
0 b=80{(w+ 20)/t}** [mm]O (3.6.10.3.4.2-1)(]
0 b=apsl /t,[mm]0 (3.6.10.3.4.2-1b)0
where:[J

I0] Tspanl(of [thelstiffener heasuredBetween(Supports, [m]; [
Vil TThet[Secti onhodul usiof Fhelstiffener, [om °]; 0
t0) —Thet(thi cknessof [thelbracket, [imm]; O
p0-{Idesignipressureldal cul ated@t hid-span, [kN/m?]; O
o HTcoefficientléqual [fo: [

of=4.90] forfankBulkheads[]

od33.60 forvatertightDul kheads.[

Theleonnecti onbetweenhelsti ffener andEhelbracket [isobe suchhat Thehet [
secti onrhodul usiof fheldonnecti onliknot Tessthanihat[of thelstiffener.O

b

-

O

Figure(3.6.10.3.4.1[0
Bracket[atupperendof [drdinary(stiffenerdnipl anebul kheadd

104 0



/ )

I
U

Figurel3.6.10.3.4.2
Bracket(atTowereénd(df [drdinary(stiffeneronipl aneBul khead

3.6.10.40 CorrugatedulkheadsO

3.6.10.4.10 General

For [shi psLof [1900mLaf DengthlL [and[&bove, [thelfransverselVertical ly[¢orrugated]
waterti ght[bul kheadsarelfobell ttedwith@lbwer[stool ,[andgeneral ly WithlanUpper ]
stool (el owldeck.[For[shi psliessihan1900nndiengthlL, [¢orrugati onslinay [éxtend
from(innerottomfoldeck [providedtheldl obal [Strengthlof (hull [StructuresiarelSatis-
factorilyproved(or(shipslhavinglengthll [of (150m@nd@bovelly D SA [@sliequired]
by [Chapter[7[of thelRules.(]

3.6.10.4.200 Constructiond

Thelrnai n[dimensions@, R, (&, [d, [, [gpland S [of [dorrugatedbul kheads@reldefined
inFig3.6.10.4.2.00

Thelbending(radi uslisnot fbbelessthanlihelfol | owingual ues, thihm:
RE3.00t0
wherelIl]
t3Has-builtfhi cknessaf fheldorrugatedipl ate, [Imm)].0

Theldorrugati onlangl elgIBhownlihFig3.6.10.4. 2lisibbefot TessithanB5°. 0
Whenlwvel dslin(aldirectionlparal | el [folthelbendlaxi slarelprovidedlinthe[zonelof (the[]
bend, thelwel dinglproceduresiarefobelsubmittedfoPRSTor[@pproval .[]

T

o

R

t
@ >55°

% 0
Figure3.6.10.4.200 Dimensi onsaf [@dorrugatedBul kheadD
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3.6.10.4.30 Actual [Sectionmodul uslof [Gor r ugations]
Thelhet[$ectionCmodul usCof [AL¢orrugati onlinay heldbtai neddrom@hefol |l owingd

formula: O

O w= 1072, [em’]0 (3.6.10.4.3-1)0

{d (3at f6+ ct,, )}

where: [

t;, [, -het[thi cknessCbf (thelpl atingCof (theorrugati on, 0 nCimm, shownOnFigd

3.6.10.4.200

d, (3, [6I#di mensi onslaf [theldorrugati onlshownlih(Fig3.6.10.4.2,[[imm].[]
Wherelthelwebldontinuityis[not[eénsured(atendslof [thelBul khead, [Thelhet[Section[]

modul usiaf [Aldorrugati onlisibbBelobta nedfrom(thelfol | owingformula: [

0 w=0.5at, d107%,[cm®| 0 (3.6.10.4.3-2)01

3.6.10.4.400 Spanlofigdorrugationsl]

ThelHpanl:Cof [theltorrugati onslis[tolbeltakenastheldistancelshownlin[FigO
3.6.104.4.0

Forheldefinitionlof I Ehelinternal [endldf Thellipper [Stool [ishotfbbefakenthore]
than(aldi stancelfromitheldeck(attheldentrellineléqual [ib: []
-13[fimestheldepthlof [Gorrugation, ihideneral ,[]
-H12[fimestheldepthlof [Gorrugation, for fectangul ar(stool . [

A A

nEneutral [&xisof
theldorrugations
L 10
I
I c T
Y
A
|
(*)[Wpper(stool eight 0

Figure3.6.10.4.400 Span(dftheldorrugations]
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3.6.10.4.50 Structuralf@arrangements]

ThelStrengthlconti nuity [of [¢orrugatedBul kheadslisfolbelénsured@t fhelendslof O
corrugations.]

Whereldorrugatedbul kheads@reldutliniuvay [of [primary[Supportingembers, [8t-
tenti onlisiolbelpai difoleénsureldorrect[@ignmentof [dorrugationslonléach(si delof [the]
primaryhember.[]

WherelVertically[¢orrugatedfransverselbul kheadsor Tlongitudinal bul kheads@re
wel dedlon(thelinnerottomipl ate, [{l oorsior [girderslarelfbbelfi ttedintway [of [fl angesO
of [@orrugations, fespectively. [

Inlgeneral ,[Ehelfirstverti cal [¢orrugationléonnectedfolthelboundary [structureslisl]
tolhavel@widthnotsmaller than(ypi cal Wwidthldf [dorrugati onlflange. [

3.6.10.4.60 Bulkhead[stools]

Plateldli aphragmsLor livebframeslarelfiolbelfi ttedlinottomLstool slinfuwvay [of [thel]
doubl elbottom(Ibngitudinal [girdersior pl atelfl oors, [sltheldaselmay [Be.[]

Bracketslor[deeplivebslarefolbelTittedfoltonnect[ihellipper[$tool [Holiheldeck ]
transverseldrhatchléndBeams, [@sltheldaselhayBe.[]

3.6.10.4.70 Lower[Stoold

Thellower[stool ,ivhen(fitted, [islfolhavelaei ghtlinlgeneral (ot lessthan(3{i mes
theldepthlof fheldorrugations.l

Thelendslof [Stool [Sidelordinary[stiffeners,[When({ittedlin[alVertical [pl ane, [@refol]
belattachedfbBracketslatfhelipper@ndIbwer @ndsiaf thelstool .0

Theldi stanceldfrom(theledgelof [thelstool [foppl atelfbthelsurfacelof [theldorruga-
tion(fl angelisibbelin@ccordancelwith(Fig3.6.10.4.7.

Thelstool (Bottomiklibbelihstal | edihlinelwithldoubl elbottom(il oorsor [girdersas’]
theldaselmhay (be, [and(isibhaveldwidthinotTessihan(2. 5 mesthelhean(depthlof thel]
corrugation.d

Thelstool likfobelfi ttedivi thldi aphragmsiihili nelvithfhelbngitudinal [doubl elbot-
tomCgirderslorloorsiasiheltaselinay [be, For [&ffectivelsupport[of (Gheltorrugated
bulkhead.[$cal l opslinthelbracketsandldi aphragmsliniway [of (theldonnecti onsibthel]
stool [fbplpl ateldrelibBeldvoi ded.]

Whereldorrugationslarelcutat[thellower[stool,,[¢orrugatedul kheadpl atinglilsfol]
beléonnected(fofhelstool [foppl atey Hul | (penetrationfvel ds.[T helstool [Si delpl ating ]
i sifoBel¢onnectedfohelstool oppl atelandthelinner Mottompl atingby [either Ful | O
penetrationlor [deeppenetrationilvel ds.[ThelSupporti ngfl oorsi@refobeldonnected o]
thelihnerDottom(by (e ther {ul | [penetrati onldr [deeppenetrationiwel d.[
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I o Corrugation

d v Corrugation flange
D flange t
fg
Ly T T
> d tfg
N -
Stool [fbplplate @ \
u
| Stool foplplate
d=tg d

O

Figure(3.6.10.4.7(10
Permitted(distance, [d, fromthelédgelof [thelstool foppl atefbfhelSurfacelll
of [theldorrugationflangel]

3.6.10.4.80 Upper [Stool O

ThellipperC3tool ,[ihenditted, dsolhavelahel ghtin[general (hetweenZwolandO
three[dimesiheldepthlof [torrugati ons.[Rectangul ar [$tool sCarelfolhavel @ heightin[]
general [équal [folfwi celfheldepthlof [dorrugations, measuredfromtheldeckTevel [@nd[]
atfthelfatchSidelgirder.O]

Theldpper(stool [of [fransver selbul kheadlistbbelproperly[Supportedby [deck[gird-
erslor[deepbracketsbetweenlthelad] acentatchlendbeams. [

Thelvidthlof fhellipperStool bottom(pl atelisigeneral ly HobefhelSamelasihat [of (I
thellower [Stool [oplpl ate. [T helstool [foplof hon-rectangul ar[sStool slis[folhavelawidth[]
not[esslthan(@ivi celtheldepthlof [Gorrugations.

Thelendslof [$tool [&i delordinary Sti ffenersiivhen i tteddin@verti cal [pl ane, refo]
belattached(fobracketslat thelupper@ndlbwer [endlof thelstool .(]

Thelstool [isfobeli ttediwithldi aphragmslin{i nelwithlandleffectivel y [attachedfod
longitudinal [dleck [gi rderslextendingfofhelhatchléndldéoamingldji rdersior fransversel]
deck[primary[supportinglinembersiasiihel¢aselinay [be, [for [&ffectivelsupportof [The[
corrugatedBul khead.[

Scall opslinihelbracketsLandLdi aphragmsLiniivay [of Eheltonnectionfofhel$tool O
bottom(pl atelareltbBelavoided.[]

3.6.10.4.90 AlignmentO

Atltleck,if ChoClipper [$tool [isitted, (iwoliransverselorlongitudinal (reinforced
beamslasitheldaselmay [be, [@relfbbelfi ttedini nelwithfheldorrugationflanges.[]

Atbottom, [if Chollower [$tool [isi tted, (thel¢orrugati on(il angesLarelfolbelinllinel]
with(thelSupporting(fl oorsiar(girders.]

Thelwvel diof [dorrugati onsl@andl oorsor [gi rder sliofhelinner Mottompl atingarefo]
belfull (penetrati onlones. T heldut-outslflor[donnecti onslof [thelinner Bottom(Ibngi tudi-
nal slibldoubl elbottomfl oorslareliobeldl osedby ol | ar [pl ates.[T helSupportingfl oors]
or[girders@relfobeldonnectedibléachother My [Suitably[designedishear(pl ates.[]
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Stool [3i delpl ati ngisobea i gnediwi ththeldorrugati onfl anges. (L ower [Stool [Side[
verti cal CstiffenersCandihei rbracketslin@hel$tool Carefolbel@l i gnedvithhelinnerd
bottomLstructureslasiliongitudinal slor[si milar, Holprovidelappropriatelloadfransmis-
sionBetween(iheselstiffeningthembers.[]

L ower[stool [Si delpl ati nglisimotfobeknuckl ed[anywhereetween(thelinner [bot-
tom{plating@nd(thelstool foplplate.[]

3.6.10.4.100 Effectivelwidthioffheldompressionflangell

Theléffectivelvidthlof (Thel¢orrugationfl angelinf¢ompress onlfobel¢ons deredfior ]
thelstrengthldheck[of thelBul khead(iStoBeldbta ned, [ihih, from(thefol lowingformul a: [

0 by =Cea [ (3.6.10.4.10-1)0
where:[J

Cx —doefficientfbbefbkenequal [fo: [

O Ce = % - % O forf¥1.250  (3.6.10.4.10-2)0
0 CeF100 for(p=I.250  (3.6.10.4.10-3)0
[ —doefficientfbbefakenléqual fo: (]

0 B =10° ?1 /% 0 (3.6.10.4.10-4) 0

f

all -Awidthloftheldorrugationflange,[m],(seelFigl3.6.10.4.2); [
) —netflangelthickness,[mm)].0

3.6.10.4.110 Effectivelshedder [plates]

Effectivelshedder [pl ateslarelthoselwhich: [
-arenotknuckled; 0
-f1arelvel dedibltheldorrugati onsiandthelower(stool foplpl atel@ccordingfolChapter1; [
- arelfi ttedluvi th@[mi ni mumsl opelof [45°, (theirMower [edgelbei ngini nellviththe
lower[stool [sidelpl ating; [
-tThavelthi cknesslnotlesslthan[75%f [that [requi redfor theldorrugati onlflanges;
-H1havelhaterial [properti esinotTessithanthoselrequiredfor thelflanges.[

3.6.10.4.1200 Effectivelgussetplates]

Effectivelgusset(pl ateslarelthoselhich: [

-arelin[éombinationlwith[shedder [plateslh aving(thi ckness, material [propertiesiand]
wel ded[@onnecti onslaslrequested(for [Shedder[pl ateslin(3.6.10.4.11; ]

-1havelahei ghtnotTessiihanhal f [0f Thelfl angelwidth; 0

-Hareffittedlihi nelwithfhelower[Stool [Sidelpl ating; O

- arelwel dedibfhelbwerstool oppl ate, [dorrugationsi@ndishedderpl atel@ccording
tolChapter11; 0]

—H1havelthicknessiandimaterial [properti esinotIessithanthoselrequiredfor thelflanges.[
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3.6.10.50 Non-tightlulkheads[]

3.6.10.5.10 Non-tightulkheadsiot[dcting@sipillar s

Non-tightul kheadslmotactingl@slpill arslarelfobelprovidediwithbul kheadlstiff-
enersiwith{almhaxi mum(Spacingléqual [{b: [J
—10.90m, [for[fransversebul kheads,[]
-JtwolframelSpaci ngs, Withl@haxi mumiaf (1.5, for Tongitudinal Bul kheads. [
Theldepthlof [bulkheadlstiffenerlishot[Holbellessthan1/12[of [stiffener dength. [
Thelnetthi cknessiof [Bul khead sti ffener [isnotfbBelkessithanthelhi nimumithickness
required(fortheldonsi deredbul khead(pl ate. ]

3.6.10.5.200 Non-tightlhulkheadslacting@sipillar s

Non-tight[bul kheadslactinglaslpill arslarelibbelprovidediwithbul khead(stiffenersl]
with[amhaximum(spaci ngléqual {o: [
-ItwolframelSpaci ngs, henfhelframelSpaci ngldoesiniotéxceedD. 75mh; [
-JonelframelSpaci ng, WhenthelframelSpaci nglisigreater fhan(0. 75f. 0

Eachlvertical [stiffener,[In[associationwvith @i dthof [pl ati ngLeéqual (o35 mes[]
thelpl ati ngmetthi cknesslor[1/12[of [Stiffener Mength, wvhi cheverlisthelsmal l er, [ilsfol]
complywviththeldpplicabl elfequirementslin(®.2, [for fhellbadbe ngiSupported. [

I nltheldaselof Mon-tight Bul kheadsSupportingbongitudinal ly framedidecks, Werti-
cal[girdersiarefbbelprovidedihivay [6f [deck fransverse.O

3.6.10.60 \&tertightlulkheadsloffr unks@andiunnels [

3.6.10.6.10 WatertightErunks, Munnel s, [duct [keel standWentil atorsCarelfolbelof [Thel
samelstrengthlasiwaterti ghtbul kheads(at [dorrespondinglievel s.[T heleansluisedfor 1
makinglthemOvatertight, CandthelarrangementsCadoptedfor[tl osingLopeningsLin{]
them, [@relibDelfbthelSati sfactionlof [PRS.[]

3.6.110 Pillar€]
3.6.11.10 Generall

3.6.11.1.10 Pillarsf@relfobelfitted, @sfar [@s[practi cabl e, [inheSamelvertical i ne. I [
notpossible, [&ffectivelineansarelfolbelprovidedfor [{ransmittingthei r Moadsfolthel]
supportsbel ow. [

3.6.11.1.20 Pillarsl@relfolbelprovidedininelwithEheldoubl elbottomldirder [or (&S]
closeltheretol@sipracti cabl e, @ndihelstructureldabovelanduinder thelpil larsisiobelof [
sufficient[Strengthdoprovideleffectiveldi stribution[of [Thellload. [(Whereljpillars[¢on-
nectedfolthelinner ottom@relhot Mocatedinivay [of [Thelintersecti onof [l oors@nd]
girders, (partial [l oorsLor g rdersLor[équival ent[structureslsuitabl elfiolsupportthelil -
lars@relibbelarranged. ]

110 U



3.6.11.1.30 Pillarsiprovidedlinfanksarefobelof [Sol i d[or [dpen(Secti onlfype. [Pl lars]
| ocatedlin$pacesiintendedor [productsiivhi chay [produceléxpl osi velgasesarelfiol]
beldf [dpenlSectionype.O

3.6.11.1.40 Heads[andheel sCof [pi | | arsLare[fobel$ecuredby [Thick [doubling[pl ates]
andbracketslaslhecessary.[(WhereliheljillarsCareikel y Holbel$ubj ectedfoliensil e[
| oads(Suchlasfhoselihfanks, thelhead@ndfied [6f [pil | arslarefbbeleffi cientl y [Secured ]
tolwithstand(iheliensilelloadsLand@heldoublinglpl ates tepl acedby Linsert[pl ate. (In[]
general,[theet[thi cknessLof [doublingpl ateslisfobe ot Tessthan[1. 50 mesthehet [
thicknesslof [thelpillar.[PillarslarelfoBelattached(at thei r headslandhieel stby [Gontinu-
ousiwelding.[

40 DESIGNIOADSO
4,10 Generald

4.1.10 Theléquivalentldesigniwave[(EDW)[method[isuisedfolset[theldesi gnloadsl]
whichlincludelleateral Moadsinormal [fblpl atingl@ndhul | [gi rder Moadsinstil | vater [and ]
inlaves.]

4.1.200 External (hydrostatic[pressurelandlinternal [stati c[pressurelduelfol¢argoland ]
ball ast(@reldonsi dered@sllateral Mbadslinistill Mvater. [External [y drodynami clpressurel]
andlinternal lihertial [pressureldueibldargolandbal l ast[@reldonsi dered@sllateral loads]
iniwaves.l]

4.1.30 StilllwaterVertical [Shearforcel@andendinginoment, wave-inducedvertical
shearfiorcel@ndDendingimhoment@andiwave-inducedfiori zontal endinghoment(arel]
considered@slthefull [girderIbads.O

4.1.40 Thel$tresseslduefodhedateral MoadslinOivaves@ndihetul | [gi rder Moadslin]
waveslaretol[beltombinedus ngoadtombinationfactorsCteterminedforCkachd
equivaentldesigniwave.[

4.200 Shiphotionslandlacceler ations[]
4.2.10 Generalll

4.2.1.00 Symlolsd

For[Symbolsiiot(definedlin(4.2, eferfbl1.4.0
ap[ Haccel eration(parameter, [iakenléqual [fo: [

24 34 @jm (4.2.1.10

=f (1.58-047C; ) —+—-—
aO p( B{\/E L L2
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TR0 -Iroll [Period, [definedin@.1.2.1.1,[s]; 0
60 Isinglelroll [@mplitudeldefinedlin(4.1.2.1.1,[deg]; 0
Te[0 -Tpitchiperiod, [definedin(d.1.2.2.1,[s]; 0
@ Isinglelpitchiamplitude, definedin4.1.2.2.1,[[deg]; ]
fo,l0 -HIcoefficientldorrespondingibthelprobabilitylevel ,fakenléqual fo: [
prﬂLODc;r[ﬁ;eﬂx;gth[éassessments[torr%pondi ngtolthelprobabilityevel [
of(10
prtED.5EforEﬁr“‘engthmssessmentsEtorr%pondi ngtothelprobabilitydevel [
of 100

4.2.1.10 ShipOmotions@ndl&ccel erati onsl@relassumedfolbelperiodic.[ T helnotion]
amplitudes,[definedby [Eheformul aelin4.2,arelhal f [of (Bheldrest@oroughfampli-
tudes.[]

4.2.1.20 Asfan@ ternativelfolthe[formul aelin[4.2, PRS[May [&ccept [ThelVal ueslof [
shiplinoti onsCand&ccel erati onsCdlerived@romdirect[dal cul ati onslor [bbtai neddromO
model (iests, ivhen[ustifiedlonhebasi stof helshi p’ sicharacteri sticsl@ndlintended D
service.[Inlgeneral ,[fhelval uesLof [shi plinoti ons@ndlaccel erati onslfiobheldetermined]
arelfhoselWhi chdanbelfeachedWith[@probability Mevel [0f 10 °[0r[10™. In@ny [Gase, (]
thelmnodel fests(or [theldal cul ati ons, [incl udinglthelassumed(Seal Scatter [di agrams[and]
spectra, [@relfbBelSubmittedfb[PRSHHor [@pproval .[J

4.2.2[0 Shipl@ksolutelhotions@nd(acceler ations]
4.2.2.10 RollJ

4.2.2.1.10Theldol [periodTrandthelsingl elfol | @mplitudeld, @relgivenDy: [
2.3k,

- T o 180 (4.2.2.1.1-1)0

; _ 9000125~ 0.025Te )yl oo (4.2.21.1-2)0
(B+75)r

where: [

ko —HIcoefficientakenléqual b: [
k,Z1. 2[flor [Shi psiwi thout [Bil gelkeel [
k,Z1.0flor [Shi psiwi thbil gelkeel ; [

k.0 —Iroll Badiuslof [gyrationlinfheldonsi dereddoadi ngldondition, im]. (When(k, [is[]
notknown, fhelval ueslindicatedinTable4.2.2.1ay Be@ssumed; (]

@/ GilImetacentriclhei ghtlindhel¢onsi deredloadingl¢ondition, Jm].(WhenIBA0isO
notknown, thelval ueslindicatedin(Tablel4.2.2.1hay[beldssumed.]
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Talde4.2.2.1
V al ues(df [k, [@nd @A
L oading(dondition(] kO @10
. Alternatelorfhiomogeneouslibading] 0.35B0 0.12B0
Full Tbadidondition - -
Steel [Goil Toading] 0.42B0 0.24B0
Normal Ball ast[dondition(] 0.45B0 0.33B0O
Heavy(ballast[ondition] 0.40BO 0.25B0
4.2.2.20 Pitcil
4.2.2.2.10 ThelpitchiperiodTp, NS, @ndihelSingl elpitch@mplitudeld, inldeg, @re]
giveniby: [
0 T, 27 o (4.2.2.2.1-1)01
0 -, 20 / Tl (4.2221-2)0
where: [
T
O A= O.6(1+ %JL Im]O (4.2.2.2.1-3)00
S

4.2.2.30 Heaw]
4.2.2.3.10Thelertical [Accel erationduefblieave, ihit/s?, lisgivenby: [

O BheaveF B0, [MVS’] 0 (4.2.2.3.1)0
4.2.2.400 Sway]

4.2.2.4.10Thelfransverselaccel erationlduefblSway[islgivenDy:

O gy E0.3 aog, [M/s’] 0 (4.2.2.4.1)0
4.2.2.500 Surgé]

4.2.2.5.10Thellbngitudinal [@ccel erationlduelfbSurgelikigivenby: O
O Aqyrge30.2 agg,[M/s] 0 (4.2.25.1)0

4.2.30 Shipldelativ elaccelerationsl]
4.2.3.100 Generall

4.2.3.1. 10At@ny[point,thelaccel erationsinX, Yand[Zlirectionslarelfhelaccel era-
tionCcomponents[whi chresul tCfrom{thelshi pLabsol uteLmotions and&ccel erations]
defined(in[4.2.2.1(fb[4.2.2.5.00
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4.2.3.200 Accelerations]

4.2.3.2. 10T helteferencelval uesLof [(thellongitudinal , [Eransversel@ndvertical [Accel -
erations(at@ny[pointl@reldbtai nedfromlthefollowingformul ae: [
.10nMongitudinal [direction: [

O ay =Cy 9SIN® + Cyg g e + Cop Apienmn[MS10 (4.23.2.1.1)5
.2[n(fransverseldirection: ]

O ay =Cy; 9SNN8+ CySyp +Cragy Jm/g)0 (4.23.2.1.2)0
.30nMverticalldirection: [

0 a; =Cys Beme + Cr &oum + Cp Apiionz [MVS]0 (4.2.3.2.1.3-1)0

where:[J

114 O

Cyg,[Cxs,[Cyp ,[Cys,[Cys, [T, [T , [T [ANAIT» FHbaddombinati onfactorside-
finedih4.4.2.2;
AuircnzFHbNgitudinal [Accel erationidueltblpitch [

2
T | 27
Apitcny =q>@[fj R,[m/s0 (4.23.2.1.3-2)0
araiyJ-Hransverselaccel erationduelib(rol | : (]

2
T |2

oilny =9@(T—J R,[n/s’]0 (4.2.3.2.1.3-3)0
p

a1z 1-Nertical [Accel erationduelolrol | : [F

2
T |27
a =0—| == | y,Im/10 4.2.3.2.1.3-4)0
roll 2 180[1_’)} y,[m/s] ( )

anicnz 3V erti cal [accel erationldueliblpitch: [

2
B =@ | ZZ | |(x-045L) /S0 (4.2.32.1.3-5)0
180| T,

wherelf(x — 0.45L ) [sfbBelfakenMotTessthan(0.2L0

. T
R=z-min 2+i2
4 2 2
X, 3, 23X, [Y@nd[Z[do-ordinates, m], [df [@ny [poi nt[dons deredwi thirespect fol]
thelref erenceldo-ordinatelSystemidefinedihl.4.0

j om0 (4.2.3.2.1.3-6)00
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4.30 Hullgirder [bads]

4.3.00 SymiolsO

xO-MX[do-ordinate, inlr, [of (theldal cul ati on[poi ntiwi thfespect [folthelref erenceldo-
O ordinatelSystem; ]
f,O-Iroefficient[Gorrespondingibhelprobability,[definedlin(4.2.(]

ForSymbol siiotldefinedihi4.3, Meferb1.4.00
4.3.10 Generald
4.3.1.100 Signidonwentionslof [endingthoments@nd(shear [for ces [

4.3.1.1. 10Absol utelwal ues@relfoefakenfor endi nginomentsiandishear forcesd

i ntroduced(iin(thi sCSection. [T helsi gnlof bendingimomentslandshear forceslisoe]

consideredlaccording(fol4.4,[Tab(4.4.2.2.1.[Thelsign[¢onventionsLof [Werti cal (hend-

ingtoments, (hori zontal endingitmomentslandishear fiorceslat[@any [$hipiransverse[]
sectionl@relasishownlin#igl4.3.1.1.1,[namely: [

—1thelertical endingmomentsCMgylandMy, [@relpositivelwhen(theyinducelien-
sil elstresses(inlihelstrengthldeck(hoggingbendi ngimoment) [@ndlarelbegati velin
theldpposi teldasel(saggi ngBendinglmhoment); [

-t1thelhorizontal (bendinginoment[My Lis[positivelwhenlitlinducesfensilelstresses]
infhelstarboard@ndisfegativelihfheldppositeldase; [

—thelrertical [Shear forces[Qsy, Qw [Erelpositivelihfheldaselof [downwardfesulting
forcesprecedinglandipwardesul tingforces(fol | owingfhelshi piransverselsec-
tionldnder [Gonsi derati on, [@ndlisfegativelihfheloppositeldase. [

oway > | o] G
Aft Fore
Aft Fore
M, ol >
O

Figure4.3.1.1.110

Signldonventionsliorshear(forcesQs,, (@, @ndbendingihomentsiVlg,, M,, @nd,, [
4.3.20 Stillwater Tbadd]
4.3.2.10 Generall

4.3.2.1.10In[general Thelvertical [Stil | Wwater endingihoment[and(thelshear forceldf [
thelindividual Moadingldonditi onlisoMel@pplied.Thelshi pbuil der hasfolsubmitfor
each(df fhellbadingldonditionldefinedih(4.7[@Tongitudinal [Strengthldal cul ation.[
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Thelval uesCof [&til | Bvater erti cal [bendingCmoment[andCshear Forcelarelfolbel]
treated@slthellpper I mitsiwithespectfofull [GirderStrength.

Inlgeneral ,[theldes gnldargolandbal | astloadi ngléonditions, hasedldn@mount [of (]
bunker, @reshiwater[@nd(storesiatdepartureland(@rrival, [@relfbbeldonsi deredfor the[
Maaland[QsyLeal cul ations.[Wherelfhelamount[@ndLdli spositionlof [tonsumabl esCat[]
anylintermedi atelstagelof [fhelVoyagelarel¢onsi derediorel$evere,[¢al cul ationsfor
suchlintermediatel¢onditi onslarefoelsubmittedin[@dditi onfofhosefor [departure
andC@rrival [eonditions.[Al so,Wherel@ny bal | astingland/or [debal | astingislintendedd
duringoyage, [dal cul ati onsLof [thelintermedi ateldondi tion[justbef orelandust[&f ter ]
ball astingland/or [debal l astingany [bal | ast[fank [@relfol el $ubmitted@ndwherel@p-
provedlihcludedlihthelbadingmanual [for[guidance.(

4.3.2.1.20 Partially(illedTallast Bank siihfallast Toadingldonditions

Ballast{oadinglCtonditionslinvolvingCpartia ly(filled[peak[and/or[other[ballast[]
tanks(atldeparture, [@rrival [or [duringlintermedi ateldonditionslarelniot (permittedfbbe]
used(@sldesignidonditionsiunless: []

—1desi gnCstresslimitsCarel$ati sfied@or @ CFillingdevel sthetweenlémpty andFull, O
and[

-1forlBC-A @ndBC-B shi ps,Ibngitudinal [strengthlof (hul | [gi rder [ih{fl ooded(dondi -
tion(according(tb5.1.2.1.3lisléompliediwithfor(all il lingTevel sihetweenlempty [
and(full.O]

Toldemonstrateldompliancelwithlall {illinglevel sbetweenlémpty @ndfull, ik twil O
belacceptabl elif,[inCeachCtondition[atCteparture,Carrival,andWwherelitequiredCby ]
4.3.2.1.1,[any[ntermediatel¢onditi on, Fhefankslintended@obelpartial Iy [illed@red
assumed(iblbe: []

—+Hempty; [

-Hfull;O

-+ partially(filledl@tlihtendedlevel .(]
Wherelimultiple(tankslarelintendedtolbelpartiallyfilled, (Al | Lcombinationslof [

empty, full Or(partiallyfilled(atihtendedTievel forfhosefanks@reibbelinvestigated. [

4.3.2.1.30 Partiallyfilledallastflank slih[Gar gollbadingldonditions]

InC¢argolloadingltonditions,(theltequirementlin[4.3.2.1.2[appliesiol thelpeak ]
tanksionly.O

4.3.2.1.40 Sequential dallastwater [Exchangel]

Requirementslof(4.3.2.1.2[and[4.3.2.1.3&relhot [@pplicabl elfolbal | astOlvater [éx-
changelsingthelSequential (hethod.
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4.3.2.20 Stillvater Bendingimhoment

4.3.2.2.10Theldes gnLstill Bvater CbendingCmomentsiMsgy [BndMg,g [&tCany Chul [0
transversel$ection[arelthelmaximumstil| Bvater CbendingCmomentsCeal cul ated,Gin(
hoggingl@ndisaggingldonditions,fespectively, [EtFhathul | fransverselSecti onlfor fhel
|oadi ngLconditions, [asl dlefinedlin(4.3.2.1.1.[Greater[al ues may [bel tonsideredif []
definedDy fhelDesigner.]

4.3.2.2.201f[theldesign(still water bendingmomentslaremot[defined, [&@t (@ prelimi-
nary[tesignCstage, CatCany Chull (iransverselsection, [theld ongitudinal CHistributions
shownlih(Figl4.3.2.2.2[hay [beldonsidered.l]

-£1hoggingldonditions: (]

O Mgy =175L°B(Cg +0.710° — My, AkKNm]O  (4.3.2.2.2-1)0
-H1saggingldonditions. [
0 Mgy s =175L2B(Cy + 0.7)10° =M, ¢, IkNm]O (4.3.2.2.2-2)0

wherelMyy [@ndMys @relfheltertical wavelendinginoments, [kNm], [defined]
in4.3.3.1.0

A StillwaterBendinghoment
MSN
0.2Mg,, 1 x
0.0 03 05 07 10 L
AE FE 0

Figurel4.3.2.2.200 Preliminary(still ivater [Bendinghoment(di stribution[]
4.3.2.30 Stilliwater [Shear [{or ce]

4.3.2.3. 10TheldesignLstill livater [Shear [forcelQsyLat[any thul | Hransversels$ecti onliis[]
thelimaximumCpositivelor Chegativelshear[forcel¢al cul ated, [at[thatChull transversel]
section, forfhelloadingléonditions, @sldefined(in[4.3.2.1.1.[Greater Val uesiinay el
consideredlif [definedBy ThelDesigner.[]

4.3.2.40 Stilllwater [Bendingihoment @ndlstill vater [Shear [or celinflooded ]
condition[]

4.3.2.4.100Thelstil | bivater endinglmomentsiMsy [inlhogginglandsagginglcondi-
tions,[Andihelstill Dvater[$hear[forcelQsy [Nl ooded[¢onditionlarelfolbeldeter-
minedor [Ehelfl oodi ng$cenari ol¢onsi deringleachldargohol dlindividual ly il ooded
uplibheléquilibriumiwaterline.[]

ThisOmeansthat[doubl e[ de[$paceslmay [hot[beltonsidered¥looded, andthel]
cargolhol dslay [motMeldonsi deredldompl etel y [fl ooded, Dut[dnly [WipHothelequilib-
riumiwaterline.[]
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4.3.24.2 To caculate the weight of ingressed water, the following assumptions

are to be made:

— the permeability of empty cargo spaces and volume left in loaded cargo spaces
above any cargo is to be taken as 0.95;

— appropriate permeabilities and bulk densities are to be used for any cargo car-
ried. For iron ore, a minimum permeability of 0.3 with a corresponding bulk
density of 3.0 t/m® is to be used. For cement, a minimum permeability of 0.3
with a corresponding bulk density of 1.3 t/m® is to be used. In this respect,
“permeability” for solid bulk cargo means the ratio of the floodable volume be-
tween the particles, granules or any larger pieces of the cargo, to the gross vol-
ume of the bulk cargo.

For packed cargo conditions (such as steel mill products), the actual density of
the cargo should be used with a permeability of zero.

4.3.2.4.3 To quantify the effects of ingressed water on the hull girder still water
bending moments and still water shear forces, specific calculations are to be carried
out. The loading conditions on which the design of the ship has been based are to
be considered and, for each of them, the cargo holds are to be considered as being
individually flooded up to the equilibrium waterline. The still water bending mo-
ments and still water shear forces are therefore to be calculated for any combina-
tion of considered |oading conditions and flooded cargo holds.

433 Waveloads
4.3.3.1 Vertical wave bending moments

4.3.3.1.1 Intact condition

The vertical wave bending moments My in intact condition at any hull trans-
verse section are obtained from the following formul ae;
— hogging conditions:

My =190F,, f.CL*BC,10°, [kNm] (4.3.3.1.1-1)
— sagging conditions:
My s =110F, f,CL’B(C, +0.7010°, [kNm]  (4.33.1.1-2)

where:
Fv — Distribution factor defined in Tab 4.3.3.1.1 (seeaso Fig 4.3.3.1.1).
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Talde4.3.3.1.11
Distritutionfactor [F g
Hull fransverselSectionllbcation] Distributionffactor [Fy 0
ORRE0.41L0 252
L g
0.4XX=0.65M0 1.00
0.65FXRM0 2.86(1— ﬁj
L I
FMA
1.0
> X
0.0 04 065 10 L
AE FE 0

Figurel4.3.3.1.1[1 Distributionfactor [y
4.3.3.1.20 Flooded@ondition™

ThelVertical (WavelbendingCmomentstM,,, - in(floodedCtonditionCatLanyChull]
transverselsecti on(@reldbtai nedfrom{ihefol lowingformula: [

O Mwe E0.8Myy ,[KNm]O (4.3.3.1.2)0
wherelMy, (sdefinedin4.3.3.1.1.0

4.3.3.1.30 Harbour@onditiond

Thelertical (iavelbendingCmomentsiMwe  CinCharbourCconditionCatCany Chull
transverselSecti on(@reldbtai nedfrom{ihelfollowingformula: [

O Mwe E0.40My fkNm]O (4.33.1.3)0
wherelM,,, [sldefinedin(4.3.3.1.1.00

4.3.3.20 Vertical Mvavelshear for cel
4.3.3.2.10 Intactl@onditiond

Thelvertical Wavelshearforcel@,, inlihtactldondition(at@nyhull fransverselSec-
tionlik[0btai nedfrom{thelfol lowingformula:

O Qv =30F, f,CLB(Cg +0.7)107%,[[kN]O (4.3.3.2.1)0
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where:
Fo — distribution factor defined in Tab 4.3.3.2 for positive and negative shear

forces (see dso Fig 4.3.3.2).
Table4.3.3.2
Distribution factor Fq
Hull transverse section Distribution factor Fo
location Positive wave shear force Negative wave shear force
X
0<x<02L 4.6A— 46>
L L
02L<x<03L 0.92A 0.92
X
03L<x<oaL |(02A- 7)(0.4-%] +0.7 2.2(0.4—I)+ 0.7
04L<x<06L 0.7 0.7
X X
06L<x<07L {I—OGJ +0.7 (lOA— 7{I— 06] +0.7
0.7L<x<085L 1 A
X X
L L
_190C,
Noe | 110(Cg +0.7)
Fo A for negative wave shear force Fo t for positive wave shear force
190Cy 0.92 O
110(cg + o.7)0.7 / " 110(cg +07) o
» X . X
00 020304 060708 10 L 00 020304 060708 10 |
AE FE AE FE

Figure4.3.3.2 Distribution factor Fq
4.3.3.22 Flooded condition

The vertical wave shear force Qupp in flooded condition at any hull transverse
section are obtained from the following formula:

QW\,P = 0.8Q,, , [KN] (4.3.3.2.2)
where Quy isdefinedin4.3.3.2.1.
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O [
4.3.3.2.30 Harbour@onditiond

Thelvertical Wavelshear [forcelihharbour[dondition@t[@ny (hul | fransverselSection]
areldbtai ned, ThRN, from(thelfiollowingformula: O

O Qy » =0.4Q, ,0kN]O (4.3.3.2.3)0
wherelQy [isldefinedin(4.3.3.2.1.0
4.3.3.30 Horizontal Wawefendingihoment [

4.3.3.3.10Thelhorizontal livavelbendinglmoment[Myy atl@nyhull Eransversel$ec-
tionlislgivenmy:

O My = 0.3+L Fu fpcszLCCB,[D(Nm]D (4.3.3.3.1)0
2000
wherelF\, istheldistributionfactordefinedih4.3.3.1.1.00

4.3.3.40 \&\elior sionallhoment [
4.3.3.4.10 Thelwavelibrsional [homent, [atl@nyHull fransverselsectionisgivenDy: [

O My = oMy o +[Myp [),TKNm]O (4.3.34-1)0
where:[J

O My, = 0.4C\/$BZBL‘ & Fry IKNm] O (4.3.3.4-2)0
O My , = 0.22CLB*C,F,, ,[kNm]O (4.3.3.4-3)0
F1,[FrHDistributionflactors, [defined(asfol lows: [J

0 Fp = sin(%) 0 (4.3.3.4-4)0
0 Fr, = sinz(%j 0 (4.3.3.4-5)0

4.40 L oad[dases]
4.4.10 Generald

4.4.1.10 Symbolsd

ForSymbolsiiot[definedih(4.4eferfol.[4.0]
Asurges [Bpitachn Bsmy » [Broliy: Breave, By o1 ByitacnzFG0oMponentsiof [dccel erations, [defined
in@.2.0]
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(0O
4.1.1.200 ApplicationO

4.4.1.1.10Thellbad(dasesldescri bedlih(thi slSecti onlarelthoselibbelusedfor: [1

—Ithelllocal CStrengthlanal ysi sCof [pl ati ngCandlordi nary [$ti ffenersfandpri mary [$up-
portingCinembersccordingiohelappli cabl eltequirementslof [6. 1, (6, 2[@and (6.4 0]
respectively;

—-theldirect[$trengthlanal ysi sLof [tructural (inembers, Caccordi ngodhel@pplicabl e[
requirements(of [Chapter(7; []

-Hthelflatiguelcheck [of [Structural [detail s, [Accordinglfolthelappli cabl eldequirements’]
of [Chapter(8.01

4.4.1.1. 20ForThedlocal Strengthf@nal ysi standdor Eheldli rect$trengthanal ysis, held
| oad(dases/arelthelthutual lylexclusivellbadldasesH 1,[H2,[F1, [F2,[R1,[R2,[P1@ndP2[]
described(in(4.4.2.0]

4.4.1.200 Equivalentldesigniwave [

4.4.1.2.10RegularMvavesthat[generatelrfiesponselal uesléquival entbihelbng-term
responsellal uesiof thellbaddomponentsidonsi deredei nglpredomi nantfofhelStruc-
tural hemberslarelSet [@slEquival entDesi gnWaves(EDWS).[Theyldonsi stof : []
—+Iregulariivavesiwhen(thelWerti cal [iavelbendi ngtnoment hecomesimaxi mumln(]
headSea(EDWIH");
—-Iregulariivavesivhen(thelWerti cal ivavelbendi ngtnoment hecomesimaxi mumn]
following(Seal(EDW[F"); O
-regularivavesihenlthelrol | mhoti onMecomesithaximumEDWR"); O
- regularCwavesCwhenthehydrodynamicljpressureat[the[waterlinellbecomesl]
maximum(EDWP").O
Theldefinitionsiof Waveldrestlandiwavelfroughlinfhe[EDW PH"[And[EDWF'0
arelgivenlih(Fig4.4.1.3.1- 1.[Theldefinitionslof weather [Si del[downl@andweather [Side]
upforfhe EDWIR"[@nd[EDW [P’[@relgivenihFig4.4.1.3.1-20]

........................................................... —
AP 00 P AP 09) FP

Waveldrest =~ -~ - Wavelfrough Waterline

() TorEDWLH (b)Tor EDWLF” 0

Figurel4.4.1.3.1-1[10
Definitionlof Waveldrestlandiwavelfroughfor EDWsH"[@ndF"[]
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LeelSide WeatherSide
/\_/

Weather[Side

TN
>

Weather(Sideldown

bowl(lp 0

Figurel4d.4.1.3.1-20] Definitionsaf [shipihotion]

Weather[Sidellip

bow[down

4.4.2[0 L oad[Gased]
4.4.2.10 Generall

4.4.2.1. 10ThellbaddasesldorrespondingfothelEquival entDesi gn(Waves((EDWS) [
areldefinedin[Tab4.4.2.1.1-1.[T heldorrespondinghull [girder Toads[andrinoti onsof [
thelship@relindicatedin[Tabl4.4.2.1.1-2.[0f [Thelshi pstructurelor [thelshi ploading
conditionfiistmot[$ymmetrical livith[fespect[@olfheltentrel i nelpl anelof [$hip, Thelloadd
cases{R1,[R2,[P1@ndIP2) [dorrespondingdoihebeami¢onditionslinivhi chfhelén-
counterwvavelcomesfromlihelstarboardL{inthi s ¢caselfhelstarboardlisliheWweather]
side),[shoul diBeld solihcludedlihlthelstructural [Strengthl@ssessment.[]

Tadel4.4.2.1.1-11
Definition[6f [bad[dases]

L oad(dasel H10 H20O FIO F20 RIO R20 P10 P20

EDWII “H “=0 ‘R0 “p

. Beam({Port: [ Beam((Port: O
HeadingC] Head(] Follow(] weatherSide)0 | weather(Side)]
Max.BendingIl . Max.[Ext.O0
MomentC] Max.[Bendingomentl Max.[Roll0] Pressurel]
Effect
O SaggingC| Hoggingl| SaggingO | Hoggingl| (H0 -)d Ho o
0
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Talkeld.4.2.1.1-200
Refer encelfull [gir der Mbads@ndotionsafshipOd

Load(@ase] HIO ‘ H20O FIO ‘ F2C| RIO R20 PIO P20
Vert. BM(& [SFO Yes YesO 4] Yes[
Hor.BMO -4 -] Yesll -+
Heavell Down( Upd -+ -1 | DownC upd DownC| UpO
Pitchd Bowldownl| BowpC| -8 -+ -0 -0 -0 -0
RollO g g 0| -0 | Stbdmpl| StbdidownC| Stbdimpt| SthdC
Surgeld Stern BowO -+ -+ -+ -+ -+ -
Sway -+ 4 - 4] -4 4 PortO | StbdC

4.4.2.2(0L ocadldomhnationfactors O

4.4.2.2.10Thelfull [gi rder Toadslandfhelaccel eration[componentsiobeldonsi dered]
in(@achload(¢aselH1,[H2,[F1,[F2,[R1,[R2,[P1[@ndP2arefobeldbta nedby multi-
plying[thelteferencelVal uelof LeachLcomponent[by[theltel evantload[tombination]
factor[l CFldefinedih(Tabl4.4.2.2.1.]

Taded.4.2.2.110
L oad[domknationfactor STl CFC

0 [ Ler] RO Hoo | Fac| ] R1O R20) P10 P20
Tc|T
Mw | Cun -10 10 | -] 10 o0 oo |04-—=|*>-04
Tg Ts
) 0 4_ TLC LC _ 0 4
Qw [|Cay _10 10 | -1r| 1o o0 o0l 4-—=|—==-0.
S TS
TLC TLC
Mu | CwC| OO o0 oo| on|l2-—|——-12 o0 o0
TS TS
awr| G| —080 080 | oo oo o0 o0l oo o0
s Ceol| 10 10 | ool oo o0 o0 o0 o0
gsndl| Cel| 10 10 | oo| oo o0 o0l o0 o0
asan | CeO| 0O o0 oo| oo o0 o0 10 —10
aasl| CeO| OO o0 o0| oo 10 ~10 0.30 ~0.30
gsnd| Cel| oo o0 oo| oo 10 ~10 0.30 ~0.30
T Tc
anaes| CaiC 06—LC |-06—==| ool oo £ _ ﬂ 10 -10
Ts Ts 40 [ 40

aan| CrO|l 0O o0 o0| oo 10 ~10 0.30 ~0.30
aenz| CpO| 10 10 | ool oo o0 o0 o0 o0

(1) T hell CFHor[Cqy [islonly [Misedfor Thelaf t[(part[df (ini dshi pSection. [T helinverselVal uelof [t[shoul dbe
used(for [fhelflorwardIpart[of thelhi dshi pSection.O
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4.4.2.2.20Thelstil water erti cal Bendingimhomentlisfbbeladdedbihelhul | [girder
| oadsihwaves, [dal cul ated i th{Ibad[@ombinati onfactors.[]

4.4.2.2.30Thelinternal [Moads@relfhelsumlof [$tati clpressureslor [forceslinducedby ]
thelveightsiearried, [includingfhoseltarried[onldlecks,[andlof [nerti al (pressuresor ]
forceslinducedby [thel@ccel erationslontheselWei ghtsiand(dal cul atedwithIbaddom-
bination(factors.(]

4.500 Externallpressures]

4.5.00 SymbolsD

L,00 —{MrulelengthlL, im], Butfobelfakenmot(greater than300h; I

CO -Mvaveldoefficient,[@sidefinedin1.4.2.3.1;

A Iwavellengthléorrespondingfolthelloadl¢as eldefinedlin(4.5.1.3.1,[4.5.1.4.1,0]
and4.5.1.5.1,[m]; 0

f,00 -HIcoefficientldorrespondingfoihelprobability, [definedlin(4.2; O

T, (HIHraughtinltheldonsi deredldrossisecti onlinlftheldonsi dered(lbadingldondition, ]
[m];0

B0 +TmouldedBreadthlatthelwaterlinelinitheldonsidereddrossiSection, m]; [

%y, (2 BEX, [Y[and[Z[do-ordinateslof [thelloadpoi nt (wvith(respectfolthelref erenceldo-
ordinatelSystemldefined(ih(1.4,[[m].0]

ForSymbol siiotldefinedihi4.5, Meferfbl1.4.00

4.5.100 External(Sealpressureslon(sidelshelll@ndiottom [J
4.5.1.10 Generall

4.5.1.1.10Theldotal [pressurelpLatLany [pointLof (Ehelhul| Holbelobtaineddromihel
followingformul alisnotfbbenegative: [

0 PEDPLH P, TkN/m? O (45.1.1.1)0

where: [

psCHThydrostati clpressureldefined(in(4.5.1.2; ]

pw 3 vavelpressureléqual olthefydrodynamiclpressureldefinedin(4.5.1.3,[4.5.1.40]
or[4.5.1.5,[asltheldaselfhay [be, [@ndldorrected@ccordingfo(4.5.1.6.0

4.5.1.20] Hydrostaticlpressur é]

4.5.1.2.10TheRydrostati clpressurelpat@ny [pointlaf thebull, [dorrespondingfbhed
draughtin(still vater [Is[obtai ned, [{or [éachToadingLdondition, Hromtheflormul aelin]
Table.5.1.2.1(see@ soFig4.5.1.2.1).0
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Tahel4.5.1.2. 110
Hydr ostaticlpressur elps

LocationOd Hydrostati clpressure, [Ps, iEN/m?0]
Pointsiatlandbel owthelvaterlinel{(<T, ;)0 9(TLaE30
Pointsi@bovethewaterlinel@3T ;)0 od
Y
S
|_
 J _
ps = P97 ¢ -
=0

Figurel4.5.1.2.100 Hydrostaticlpressurelps[]
4.5.1.30 Hydr odynamiclpr essur esffor (lbad[dasesiH 1,H 2,[F1@nd[F20]

4.5.1.3. 10Thelhydrodynami clpressurespyandp, for oad¢asesH1, (H2, [(F1[&nd[]
F2,CatLany [pointLof [(thelhul| Cbel owihelwaterline[areltolbelobtainedFrom(T ablel]

45.1.3.1.0
Theldistribution[of [pressurelpg,[isSchematical ly[divenih(Figi4.5.1.3.1.00

Tade4.5.1.3.10
Hydr odynamiclpr essur esffor lbad[GasesH 1,[H 2,[F1@ndF20

L oad(dasel] Hydrodynamicipressure, TTEN/m ° 1T
H10 Pra=—Kky P
H20 Prz =kiKpPe
F10 Pr=—P
F2] Pz =Py
where:[J
0 D =3f,f,C |7 A-125 L[ z P +1J [KN/mA0 (4.5.1.3.1-1)0
LCi i

2! .
with 5 <1.0 @ndZikibbelfakenmot(greater than(T, ;0
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f O-Ikoefficient[donsideringfonlinear(éff ect, Takenléqual Tb: [
f,E0.90 forfhelprobabilitylevel 0610 8,0
f,E1.00 forFhelprobabilityTevel Bf10 ;0
k O-Tamplitudeldoefficientihthelongitudinal [direction[of [thelshi p, fakenéqual [{b: [

0 K =1+£[1— @]
C

3
%—0.5{ 0 forD.0RRLED.50  (4.5.1.3.1-2)0

B B

: ’ =1+£[3_@J

3
. 5—0.5{ 0 forl0.5B®LELO0  (45.1.3.1-3)0
B

L

k,CHIIphaselgdoefficientihfhelbngitudinal di recti on(of thelshi p, fekenléqual fo: [

271/x — 0.5L O
0 k, = 1.25- 1< |eg | [)._Tee 0 (45.13.1-4)
Ts L T

< +0.25

for(Ibcal [Strength@nal ysi slinféonditi onsiather fhanful | Toadldondition, for[di-

rect(strength@nal ysi sland(for [fiati guelstrengthlassessmentsL]

k,F3-[1.0, {forMbcal [Strengthlanal ysi siihfull Tbadldondition; (]
AD-Mwvavellength, fakenléqual [fb: [

S

a A= O.6[1+ TT&JL ,[Im], forMoadGasesH1@ndH20  (4.5.1.3.1-5)

O A= 0.6[1%%} [m],for IbadBasesF1@NdF20 (4.5.1.3.1-6)01

S

e 0
Figure4.5.1.3.10 Distributionldf Mydrodynamiclpressurelpg,[athidshipO
4.5.1.400 Hydrodynamiclpressur eslfor [badGases/R1@nd[RZ]

4.5.1.4.10Thelhydrodynamiclpressuresprflor Toad[¢ases/R1[@ndR2, [t [@ny [(point[]
of thelhul | el ow[thelwater|inelarelfobelobtai nedfrom(thefol  owingformul ae.[The[
di stributi onlof [pressurelpg, [islSchematically[givenlihFig4.5.1.4.1.0]

| 127



g

- 2
0 P = fy (10ysin¢9 + o.ssch%[% +1J] IKN/m?]0 (4.5.1.4.1-1)0

O PreEE PRy, TKN/M? O (4.5.1.4.1-2)0
where: [
f CHITcoeffi cient[donsi deringonlinear [effect, Tbkenléqual {b: [

f.,(=0.8, For helprobabilityTevel 0 10 -

f,(=1.0, for Ehelprobability Tevel Bf 10 -

0 A= %Té m]0 (45.1.4.1-3)0
y1 - YIdo-ordinateldf thellbadlpoint, fakenpositivelonthelportside, [m].O0

Weather(Side Leeldide

~
~

SALARAAL

-~

U
Figureld.5.1.4.100 Distribution(df ydrodynami clpressurelpg, [@trhidshipO

4.5.1.50 Hydrodynamiclpressur eslfor [[bad[GasesP1@ndP2]

4.5.1.5.10Thelhydrodynamiclpressures_pe, for Ehelload ¢tases P1andP2, &t [any
point[of Mhelhull el owThelwvaterlinela@relfobeldbtai nedfromTable[4.5.1.5.1.[The[]
distributi on[of [pressurelpp; [Is[Schematical ly[givenihFig4.5.1.5.1.00

Talel4.5.1.5.100
Hydr odynamiclpr essur eslfor lbad[dasesP1@nd P21

Hydrodynamicpressure, [kN/m?|C
L oad[dasel] y Y L T - ]
weather[Side] leelSide]
P10J Pp1(F Pep Pp1E PplI30]
P20 Prp=PpL] ETNIIKE

where:[J

- 2
D =4.5fpfn|c,/"+’1 125, 14, 5 KN/m?] 0 (45.1.5.1-1)0
L T B
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f CHITcoeffi cient[donsi deringionlinear[éff ect, fakenléqual {b: [
f.,[0.650 forEhelprobability Tevel [Of 10 -
f,E1.00 forfhelprobabilityTevel ©f10 -

A= (0.2 + 0.4TT&jL m]O O (4.5.1.5.1-2)0
S
y[O - YIdo-ordinateldf Thelbadpoint,ihim, [@sldefinedih(4.5.1.4.1.00
Weather[Side LeelSide

O
Figure(4.5.1.5.100 Distribution(of [Rydrodynami clpressurelpp; &t mi dship[]

4.5.1.60 Correctionfofydr odynamiclpressures]

4.5.1.6.10For@helpositivelydrodynamiclpressurelat[fheliaterlinel{inlload(¢ases]
H1,[H2,[F2,[R1,[R2[and[P1),[ZhelhydrodynamiclpressurelP,: [@tl[thelsidelabovell
waterlineliklgivenl({seelFigl4.5.1.6.2) by: [

Pwc = Pow + 00T —2) IKN/M?I0  forT sBERMBWET 6o {4.5.1.6.1-1)0

0 pve EF00 forCz2HnEHT |60 (45.1.6.1-2)0
where: [
pw [CHpositivelhydrodynamiclpressurelatfhelvaterlineforthel¢onsideredioad
case, [KN/m*[J; 0
Pw,
h, = —% [m].0

4.5.1.6.20Fordhemegati velhydrodynamiclpressurelatfhelwaterlinel{i nload¢ases]

H1,[H2,0F1,0R1, (R2,@ndP2), [Thellydrodynami clpressurelP\g ,[Underthelvaterlinel]

isigiven((lseelFigl4.5.1.6.2)By: 0

PwcEPwLIKN/m?], Withoutbeingtaken(lessithanpg(z - T, ) O (45.1.6.2)0

where:[J

pwU -HIhegativelhydrodynamicLpressureLLinder the[aterline[fortheltonsidered]
loadGase, TkN/m?].0
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Weather(Side Weather(Side P
Hydrodyhamic
=R /
- hw = Rvw (Pg) pressure
we |
P .
Hydrodynamic
- pressure
= /
[Pre
Y
P97 ¢
W hen[hydrodynamiclpressurelispositive Whenlhydrodynamiclpressurelisiiegative ]

Figureld.5.1.6.2[1 CorrectionliblAydrodynamiclpressurel]
4.5.2[1 Externallpressuresion(éxposedidecks [
4.5.2.100 Generall

4.5.2.1. 10Thelexternal (pressuresionlexposedideckslarelfiolbe appliedfor (thellocal [
scantlingtheck [of [thelstructures bnLexposedteck CbuthotCappliedforfatiguell
strength@ssessment.[]

| f[abreakwater (sl tteddnfheléxposedideck, olMeducti oninfheléxternal [pres-
suresCdefinedin(#.5.2.2[and4.5.2.300s@A lowedd or [(Ghelarealof (theléxposeddeck
|ocated(@ft(af thebreakwater.[]

4.5.2.2(1 Load[GasesH 1,[H 2,[F1@ndFZ]
4.5.2.2.10Thelexternal [pressurelpp, for Toad(Gases/H 1,2, [F1@ndF2, @t[any [point[]
of [@nléxposedideck isibbeldbtai nedfromthefol lowingformula: O
Po = @Ry IkN/M?; 0
where:[J

pwl -Mpressureldbtainedfromtheformul aelihTable@.5.2.2.1-1,[kN/m?]; O
o0 coefficientdefinedin(Tablel4.5.2.2.1-20

Table4.5.2.2.1-110
Pr essur eslon[exposed [deck slflor [H 1,[H 2, [F 1[@and [F2[]

LocationOd Pressurelpy, ([kN/m?] 0
| L, (00O L, 110000
ORI,  Z0.75( 34.30 14.9#0.195[1 . o

L
0.75= XL, [F1r| 34.3+(14.8+a(L,, —100))(4i —~ 3) 122+ [SL - 2) 1362
LL LL LL

where:(J

alICoefficientfakenéqual fb:
a#0.0726[for [TypeB [freeboardishi ps[]
a=0.356for [Ty peB-600r TypeB-100freeboardships. [
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Taked.5.2.2.1-2[0
Coefficient[for [pressur eldnléxposedideck s

ExposedideckIbcation[] o
Freeboard(deck @ndforecastl eldeck ] 1.000
[Buperstructureldeck, [@xcludingforecastl eldeck] 0.750
1stfier(of [deckhoused 0.560
2ndfier[af[deckhouse[ 0.420
3rdfierlof[deckhouse] 0.320
4thffier[6f [deckhoused 0.250
5thifier[6f [deckhoused 0.200
6th(fi er[@f [deckhouse] 0.150
7th(fi er[6f [deckhousel@nd(@bovel 0.100

4.5.2.30 LoadldasesR1,[R2,[P1@ndPZ]

4.5.2.3.10Thelexternal [pressurelpp, [for lbadldasesiR1,[R2,[P1[@ndIP2, [Etlany (point[]
of [@n[exposedldeck isfbbelobtai nedfromithelfol lowingformula: [

PoE0.40pPw, kN/m?] 0

where: [

pw I hydrodynami clpressurelat[si delof [Theléx posedideck for Thelload[casesP1, [
P2, [R1ENIR2, [kN/m?],[Gan(beldeterminedby(4.5.1.6 @t fheZ éo-ordinate.[]
Pw[isfolbedakenlgreater [onelof Mhelhydrodynamicpressuresipg [Btboth
sidesiof [theléxposedldeck{portsi del@ndistarboard), [andlisihot [Hoelfiaken]
lessithan(Zero.[]

ol —coefficientldefinedlin(Tab(4.5.2.2.1-2[]

4.5.2.40 PressurelduelfoldistrihutedIbadl

4.5.2.4.101f[@di stributedbadlikldarri eddn[@nléxposedideck, Thelstati clpressurelpsy
correspondingiblthi slbadlisibbeldefined Dy fhelDesignerland,ihigeneral ,ikhot fo
belfakenlessthan0KN/m?. Thelfbtal [Pressurelpdueliblthi sTbadisibBeldonsi dered
not[simultaneoudyfolthelpressuresidefinedlin(4.5.2.2[and(4.5.2.3.[it[is[folbelfaken]
equal [iblthelgreaterval ueldbtai nedfromithelfiollowingformul ae: [

O pEpaFpw, [kN/m? 0 (45.2.4.1-1)0
O pEp,[kN/m?]0 (4.5.2.4.1-2)0
where: [

ps] -IktaticlpressurelduelbiheldistributedIbadGarried,if [@ny [
pw -HIdynamiclpressureldueltoltheldistributedlbadidarried,fekenlequal [tb: []

0 Py = %Z Pe,IkN/m2] 0 (452.4.1-3)0
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azl] Hlvertical [&ccel eration(at[theldentrelof [gravity Lof [Theldl stributedlloadldarried]
for[helload[¢asel¢onsi dered,[dbtai nedy [Theformul aeldefinedlin(4.2.3.2,0]
[m/s];0

pold - pressurelfor [theléxposedldeck, Horth elload[¢asel¢onsi dered, [Asldefinedin]
45.2.2.1[@nd4.5.2.3.1.0

4.5.2.4.20 Concentrated(for cesidueiodnitbad

If @nitTbadlisdarriedidn@niexposedideck, thelstati clandidynami clforcesidueibl]
theldnitbad(darriedldareldonsidered.(]

Theliotal [fiorcef Jdueliolthi sloadisHobel¢onsi deredmot[$i mul taneously (folihel
pressuresidefined(in(4.5.2.2[and(4.5.2.3. 0t(isbbelfaken, ih,[équal foval ueldbtained
fromthefollowingformula: O

O FEFJHFy,[kN]O (45.2.4.2-1)0
where: [0

F< fktati clforcelduelibihellnitTbadldarried, fakenléqual [fb: [

O FsEFmyg,0kN]O (4.5.2.4.2-2)00
Fw-HIdynamiclforcelduelibunitlbadldarried, fakenléqual [fb: [

0 FuwEmyag, [kN] O (45.2.4.2-3)0

myO-Imass(of [thelunitbaddarried, [t]; O
az[1 -Ivertical [&ccel erationlat Ttheldentrelof [gravity [of [ThelunitToad(darriedforthed
| oad[Baseldonsi dered, [Obtai ned By theformul aeldefinedin.2.3.2, [im/s’].0

4.5.30 ExternallpressuresionSuper structurel@andldeckhouses]
4.5.3.10 Exposedidecks]

4.5.3.1. 10External [pressuresionléxposeddecksiof [Superstructuresiandldeckhousesd
arelfbbeldbtai nedldccordingib(d.5.2.0

4.5.3.200 Exposedwheel Housefiopd]

4.5.3.2. 10Thellateral [pressurelpfor éxposedivheel (houselfiopsLisinotfolhelfaken]
lessthan12.5kN/m?.0]

4.5.3.30 Sideslof[Superstructures]

4.5.3.3.10Thelateral (pressurelp o [Forlsideslof (superstructureslisiolbelobtained
from(thelfol lowingformula:

O pg =2.1Cf c.(Cy +0.7) 20

2
05 2-T JIKN/m7] 0O (4.5.3.3.1)0
fon —{probability Factor, fekenlequal To: [

foE1.00 for[platelpanel s

fo=0.750 or[0rdinary Stiffenersiandprimary [Supportinghembers]

CrEdistributionfactor@ccordingiblTablel4.5.3.3.1.01
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Talde4.5.3.3.11
Distritutionfactor CC-0
Location(] C:O
X 5 X . .
0<Z <02 1.0+ —| 0.2 — — |, vithout(fakingX/L Messfhan0.10]
L 0 Cs L
X
—2>0.20
L 1.00

4.5.3.40 Endlulkheadsiof [Super structur el@ndldeck houseiwalls

4.5.3.4.10Thelateral [pressurelfor[determiningthelscantlingslistolbelbbtained]
from(thelgreater [0f thelflol lowingformul ae: [

O p, =nc[bC - (z-T)],IkN/m? 0 (45.3.4.1-1)0
O PAE Parin , JKN/m?] 0 (45.3.4.1-2)0
where: [

n-Tcoefficient(definedin(Tablel4.5.3.4.1-1,[depending@nlihefierTevel; O
Thellowesti er [isimormal |y [that [ er ivhi chisCdi rectl y [$i tuated[@bovelfhellip-
permostdonti nuousideck Folvhi chfheldepthD]i sobeleasured.[However, ]
wherelthe@ctual [dli stance({3-T) ] exceedslthelminimumlmon-corrected(iabu-
lar[freeboardl@ccordingfollL L Claslamendedby [at Teast[dnelStandardSuper-
structurelhei ght[&sldlefinedlin[1.4.3.18.1, [hi sl er (inay [beldefined asfhe 2™
tier@ndthelfier@bove@sithe3 fer;

C[HIIkoefficientfakenequal [fo: O

O c=03+072 (45.3.4.1-3)0
1

Forlexposedipartsiaf [hachi nery(dasi ngs, [dliknot fbbelfbkenlessithan(1.0; O

b, [(HTbreadthldf [deckhouselat thelposition[donsidered; [

B, [3fTactual maxi mumibreadthof [Shi plontheleéxposedweather [deck @t thelposition]
considered; [
b./B; [isMotbbefbkenlessthan0.25;

bO-Tcoefficientldefinedih(Table4.5.3.4.1-2;

xO-MXJco-ordinate, in0m, Cof (Xhelal cul ationCpoi nt(For thelbul khead[tonsidered.[
When(determininglsi deslof [&ldeckhouse, [theldleckhouselisfolbelsubdivided]
intolpartsiof @pproximatel ylequal ength, [hot[éxceeding0. 151 [each, @nd X
tobelfeken@sithelXTo-ordinatelof (theldentreldf [@achpart(donsidered.[]

zO HIZto-ordinate, ihlrn, [of thelmi dpoi nt[of [Sti ffener [Span, [or [fothelmi ddl elof the
platefield; [

|00 —HIspan, [inlmn, [folbelfaken@sihelsuperstructureltel ghtLor [deckhouselhel ghtie-
spectively,[@ndnotlessithan(2.00m; [

Parin O-inimumiIateral [Pressure, [definedinTable.5.3.4.1-3,[kN/m .00
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Talel4.5.3.4.1-10

Coefficientimd
Typell .
of IBulkheadD] Location[] nCl
Lowestfierd 20+ i
12
UnprotectedO L,
frontC] Secondfier] 10+ E n|
. L,
Thirder@nd@bove 5+—=0
15
L,
ProtectedfrontC| Allfiersd 5+ E O
- Allfiersd 5+ L, 0
Sides] 15
Abaft@midshipsl] 742 _gX
1GNP 100 L,
Aftlendd
i . 5+ i — i
Forward(of [@midships] 100 L, -
Tade4.5.3.4.1-20
Coefficient ]
L ocation(df Bulkhead b0
" 2
X —+0.45
I <0450 1.0+ L
Cg +.02
|
X 2
X S —+0.45
1204 10+ L | g
u Cg +.02
Where:O

Csg: Blockdoefficientivith0.6= [T 0.8.When(determininglof [aft[ends(IT
forward[of [@mi dshi ps, [CzMeedhotBefakenTessithan0.8.00

O

g




Table 4.5.3.4.1-3
Minimum lateral pressure pa min

Pamins [kN/mz]
Lowest tier of unprotected W
L fronts Elsewhere
90< L < 250 o5, L 1254+ L
10
L >250 50 25

@ For the 4™ tier and above, p min iS to be taken equal to 12.5 kN/m?.

454 Pressurein bow area
4541 Bow flareareapressure

45411 Thebow pressure, pr; to be considered for the reinforcement of the bow
flare areais to be obtained from the following formula:

Prs = K(pg + py ), [KN/M?] (45.4.1.1-1)

where:

ps, pw — hydrostatic pressure and maximum hydrodynamic pressures among load
casesH, F, R and P, calculated in normal ballast condition at 7, [kN/mz];

K —coefficient taken equal to:

¢, 02V +06VL)

20 ( x ?
42C(C, +0.7) 1+ ( - 0.7]
C,\ L

to be taken not less than 1.0;
crp — Coefficient taken equal to:

K=

(10+2z-Ty) (45.4.1.1-2)

i) ingeneral:
CrL = 0.8 (45411-3)
i) wherethe flare angle a is greater than 40°:
04 (45.4.1.1-4)

C e ——
7 1.2-1.09sina

where, the flare angle o at the load calculation point is to be measured in
plane of the frame between a vertical line and the tangent to the side shell
plating. (see Fig 4.5.4.1.1).
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Planeldf thelframe

Flarel@ngle

| oad(dal cul ation(point ~

zZ

/ \
tangentibthe

Ts 4 € gdeshell

Figurel4.5.4.1.100 Theldefinition(of [thefl arelanglel]

4.5.4.200 Designliiottomslamminglpr essurel]

4.5.4.2.10Thebottomslammingpressurelfolbel¢onsi deredorThelte nforcementd
of thelfl atBottomForwardlisibbeldbta nedfromthelfollowingformul a: [

O Py =162c,cq VL ,[KN/m?|0 forl2MA50m0 (4.5.4.2.1-1)0
O Py =1984c,cq (1.3-0.002L),[kN/m?|0 forMZA50m0 (4.5.4.2.1-2)0
where: [

c:0 -koefficientfakenequal [fo: O
0.2
O c,=36- 6.5(%] O (4.5.4.2.1-3)M

0 -Hobelfbkenlnotlgreaterfhan1.0;]

Tege U-Ismallestldlesigniballastlaraught, i nCm, Cdlefinedlat[ForwardCperpendicular]
forChormal [ball ast[tonditions. [Wherelthelsequential (imethodTor[ball ast[]
water [@éxchangelislintendedibbelapplied,Tg [isioeldonsi deredfiorihel]
sequenceldf [@xchange.(

cq 0 -distributionflactorfakenléqual ol(seelFigl4.5.4.2.1): 00

0 Cq [F00] forD% <050 (4.5.4.2.1-4)0)
X_05 y
0 g =0 for05< ~<05+¢,0 (454.21-5)0
C,
0 Ce [F1.00 forf0.5+ ¢, < % <065+c,0 (454.2.1-6)0
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L X

0 cq =058 1+——L |0 for>065+c,0  (454.2.1-7)0
0.35-c, L

Co[HITcoefficientfakenleéqual o: []

¢, =0.33C, + FLOO Eolbeakenfotigreater than0.35.0

T
1.0 +

S

0.5

0 1 1 1 } f >
05 06 07 08 09 10 x/L [

Figureld.5.4.2.10 Distribuctionffactor (T

4.5.4.2.201t0sdheM aster’ sliesponsi bility [olobserve, [amonglothers, [fheliveather
conditions@ndiheldraught @t forwardperpendi cul ar[duringhivater [bal | ast[éxchangeld
operations,LinCparti cul arlvhenltheforwardLdraught[duringliheseldperati onslislless[]
than‘:rpp .0

Thel@bovelrequirementlandtheldraught T [isfobeldl earlyindi catedlinthelop-
eratingthanuals.]

4.5.500 Externallpressuresionhatchdovers]
4.5.5.100 Generall

4.5.5.1. 101f[&l$pecificlloadlis¢arriedlon[ahatch[¢over, Thelpressurelisiolbe ob-
tained@ccordingb(4.5.2.4.0]

4.5.5.2[1 Wawelpressure [J

4.5.5.2.10Thelpressurelat@ny[poi nt[of Thebatchldover [isobeldbta ned@ccordingd
tol4.5.2.2.1,[donsideringlgléqual 1.0.0

However,[Whenlthelhatchway Lislocated&t[1eastLone superstructurelstandard]
height,[as[defined(in[1.4.3.18, igherfhanlthelfreeboardldeck, thelpressurelp,,may[]
belfaken@qual fb34.3RN/m2.0
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4.6

Internal pressuresand forces

4.6.0 Symbols
pe — density of thedry bulk cargo, [t/m?], taken equal to:
i) the value given in Table 4.6.0 for ships having a length L of 150 m and
above,
ii) the maximum density from the loading manual for ships having a length
L lessthan 150 m.
Table4.6.0
Density of dry bulk cargo
Density
Type of loading BC-A. BC-B BC-C
Cargo hold |oaded up to the upper deck max(Mu/Vy, 1.0) 1.0
Cargo hold not loaded up to the upper deck 300 -
(1) Except otherwise specified by the designer.

m__

Vi —

hog —
his —
Zrop —

138

density of internal liquid, taken equal to 1.025 when internal liquid is bal-
last water, [t/m?];

the actual cargo mass in a cargo hold corresponding to a homogeneously
loaded condition at maximum draught, [t];

volaume of cargo hold excluding the volume enclosed by hatch coaming,
[m];
coefficient taken equal to:

K. = cos’ a(1-siny)sin® a for inner bottom, hopper tank, transverse

and longitudinal bulkheads, lower stool, vertical upper stool, inner side
and side shell,

Kc = O for top side tank, upper deck and sloped upper stool;

angle between panel considered and the horizontal plane, [deg];

assumed angle of repose of bulk cargo (considered drained and removed),
[deg]; in the absence of more precise evaluation, the following values may
be taken:

w=30° ingenerd,

w=235° forironore,

w=25° for cement;

vertical distance from the inner bottom to the upper surface of bulk cargo,
asdefinedin4.6.1.1.1 or 4.6.1.1.2, [m];

height of the double bottom in the centreline, [m];

mean height of the lower stool, measured from the inner bottom, [m];

Z co-ordinate of the top of the tank, in upright condition, [m];

Z co-ordinate of the top of the overflow pipe, [m];



O (

axd - ongitudinal Caccel erationCat[theltentrelof Cgravity Cof thelhol dCortank
considered,[@btai nedBy theformul aeldefi nequ@.z.s.z,[[m/sz] 0
ayll liransverselaccel erationlatfhel¢entrelof [gravity [of (Thelhol dLor [fank[¢onsi d-
ered, Bbtai nedBy Fheflormul aeldefinedin(@.2.3.2, /s ; 0
an -HIvertical [@ccel eration(@t[theldentrelof [gravity [of (thelhol d[or [fank [Gonsi dered, [T
obtainedBy (fheformul aeldefined(in@.2.3.2,[m/s7;
By —[MmeanBreadthldf fheldargolhiol d, [m]; O
bgy Ibreadthldf ihnerDottom, @sidefinedOnFigl4.6.1.1.2,[im]; I
D, -Idistancefromithelbaselli nelfbihelfreeboardideck(at(sidelamidships, [m]; [T
Sco -HIspacinglof [Gorrugations,[SeelFigl3.6.10.4.2,[[m]; U
x,0y, @7 -£X, Y and[Z_to-ordinates(af [thellbad[poi nt Wi thespectfbthelref erenceldo-
ordinatel$ystemldefinedn1.40y(0 s(olbelfakenpositivelonTheliveather ]
side,[m]; 0
Xa, N, ZcHIIX, Wland[ZIco-ordinates of [Theltentrelof [gravity Lof [Bhelhol dCor Hank O
consi deredWithlbespect(iblthelref erenceldo-ordinatelsy stemldefinedin[]
1.4,m]; I
dpo i stancelfromithelfoplof (@i r(pi pelibihelfbplof [Gompartment, fakenléqual {b: [

dp [F [y Fee [fm].O

ForSymbol sinotdefinedih(4.6, referfbl1.4.]
4.6.10 Laterallpressureldueioldryfulkldargol]
4.6.1.10 Dry(fulk6ar golupper [Surfaceld

4.6.1.1. 10Whenliheldrybul k[Gargoldensity [is[Suchlihatfheldargohol dlisToadedfo]
thelfopLaf (hatchléoaming, Thellipper Surfacelof Theldry bul k[dargolislaniequival entd
horizontal [Surfacefobeldeterminedlinl¢onsi deringfhelsamelloadedtargolvol umel
inltheldonsi deredhol diboundedby thelsi delshel | (orihner hull, Estheldaselinay [be. [1
For[hol dslof Leylindrical [$hape, [(Theléquival enthorizontal [surfacelof [theldlry (bul k(]
cargolrnay helfaken(@t [@di stancelhcdabovelthelinner bottomiobtai nedfromtheol -
lowingformulal(seelFigi4.6.1.1. 10 0

0 hcEhpy FhoLIIm] O (4.6.1.1.1-1)0

where:[]

O h, = % Im]O (4.6.1.1.1-2)0
H

O S\ =S +\;i m?40 (4.6.1.1.1-3)0

H
hypy O-+FVertical [di stancelbetweenlinner (bottomandower [iinter secti on[of [op[side[
tank Cand($i del$hell Cor[inner [ de, [aslihel taselimay [be, (asldefined[in[FigD
4.6.1.1.1,[m];0
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S0 -Ishaded@real@bovelihelower [intersecti onlof oplSi defiank [@nd(Si delshel | [or]
inner(Side, [@stheldaseimhay e, @ndupibihedpperdeckTevel , [Esidefinedin]
Fig.6.1.1.1,Im; O

V¢ FHIIvolume, Bncl osedBy thelRatch@oaming, [m *].0

| | I |
J L h ] L
hy S 0 S
hHPU hc hHPU hc
Y Y Y
I I I [
SinglelSideBulk@arrier Doubl elSideBulkdarrier 0

Figureld.6.1.1.10 Definitionsof M¢, By, By [ENdISo

4.6.1.1.20Whenltheldry[bulk Ccargoldensity [isCsuchthat[theltargoChol dfisChotd
| oadedipHofheuipper[deck, [Wipper [Surf acefhelof Theldry ul k (dargolisidonsi dered
aslhaving@planelSurfaceldf WidthBy/20hfheldentreli nel@andlinclinedpartsiwith@n
angleléqual (olhal f Ehelangl elof [ieposel{y/2) (3t [$i des, AndsfobeldeterminedinC
consideringthelsamellloaded(¢argolyol umelinihelconsi deredhol d, fakenlégqual ol

For ol dslof [éylindrical (shape, [Thellipper [Surfacelof [Theldrybul k[¢argolay el
takenlat[aldi stancelhic[@bovefhelinnerMottomodbtai nedfromihefol | owingformul al
(seelFigld.6.1.1.2): 00

O thEthL HD]IHD]Z!mT]] O (46112-1)D

where: [

hyp, O -Tverti cal [dli stance, [inCin, betweenlinner (hottom@andUipper [intersecti on[of [
hopper(fiank [andlinner(Side,[asdefinedin(Figl4.6.1.1.2,[Im)]. My, [sTole]
takenléqual o[0lif fherelisinohopper fank; O

h,0 -verticalldistanceldbtai nedfromthelfollowingformula,[SeelFig4.6.1.1.2: O

. h=e M ButBey _3p ¥ Vs mmj@e1122)0

PcBL A, 2B, 16 2 By,

MO  -HImasslof thelbul k[dargolfbbeldonsidered, @sldefinedlin(4. 7, k] ; O
VO -otal olumeldf fransverselstool siatbottomlof [fransversebul kheadsiwi thin[
theldoncernedldargohol dengthy,.[Thi sivol umelexcludesthelpartof (hop-

per [fank [assi ngthroughfhefransversebul khead, [[m?]; O
h,0 -bulkl@argoipperSurface,[dependingdnly, @ivenBy: O

0 h, :BTHtm%,mn],mmsMsBT:D (4.6.1.1.2-3)0
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= [
O hz=(87H—|Y|jtan%,fﬂﬂ],m5%s|y|slg—z”m (4.6.1.1.2-4)0

Shapelof Bulk BargolSurfacefor(strengthl@ssessment

2 W 2

2 ‘E h9 W/Z/Vb t
y M he P he
h A
\ HPL Y hHPL v
bIB b|B
SinglelSidelBulkidarrier DoublelsideBbulkGarrier 0

Figurel4.6.1.1.200 Definitionslof [Ac, Ay, ,[@ndHyp o

For[holdsCof Chon-cylindrical [shape, CandlinCcaselof [prescriptiveltul e fequire-
ments, [Thellipper [3urfacelof [Thelbul k [¢argolmay (hefaken@t [ThellipperLdeck Devel O
with@ldensity[df [dryBulk[dargoléqual To/Vy..O

4.6.1.20 Dryllulk[dar golpressurelin(still Wwater [J
4.6.1.2.10TheldryBulkGargolpressurelinistil | Mater [PesllikligivenBy: [

0 Pes = P OK¢ (e + hy = 2),IKN/m?| 0 (46.1.2.1)01
4.6.1.30 Inertial[pressurelduelfoldryfulk [dar gol]

4.6.1.3.10Thelinertial [pressurelinducedby [dry thul k [@argolpew,[KN/m?], for [each]
| oad(Baseliklgi venDy thelfiol | owingflormul ae: O

Paw = Pcl0.25a, (x— X )+ Kca, (h. +hg — z)] forlbadGasel®,0 (4.6.1.3.1-1)0

pcwE0(for[bad(daselF, [ (4.6.1.3.1-2)0
Paw = Pcl0.25a, (y - g )+ Kea, (h +hg —2)|0 (4.6.1.3.1-3)01
for(IbadidasesR@ndP. I

(X ) lisibbelfbken@sl0. 25|y ihthelbadldaselH 1[0r[H0.25 I, [ihfhellbad(daselH 2(flor 1

| ocal [Strengthby [Chapter [B@nd(fati gueldheck for Tongi tudinal [Stiffener sy [Chapter [
8.[Thelibtal [pressurel(pcs pew) isnotibbehegative.[]
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0O
4.6.1.40 Shear Mbadlduelfoldryfulk [Gar gol]

4.6.1.4.10In[order Holéva uatedhedota Horcelindheverti cal [di rection, [$hear Doad ™
duefoldry (bulk[¢argolactinglal ong(sl opingpl ateslinfuvay [of [bil gelhopper Mank [and(
lower [Stool [isfbBeldonsidered.[]
Thelshear Toad[duelfoldryDul k[¢argolacti ng@ ongihels opingmemberslinistil | O
water [Pes sl(positiveldowniblihnerBottompl ating) [iLdivenDy: [
(1-Kc)he +hg - 2)

O Pcs-s =0c9 JIkN/m? 0 (4.6.1.4.1-1)0
tan o

ThelshearTbaddueibldry Bul kGargol@cti ngl@ ongltheld opingihembersiihiwaves]
Pcus [(positiveldownliblihnerBottomlpl ating) lislgivenBy: [

O Pes-s = Ocdy 1=K )(t2°n+ Ny ~2) JAKN/mI 0 (4.6.1.4.1-2)0
o

forIbadldasesH,[R@ndP,]
O Pows E00 forllbadGaseFO  (4.6.1.4.1-3)0

4.6.1.4.20InCorder Mol eval uateliheliotal Horcelin@hedongitudinal Canddransversel]
directions, [Shear Toadlduelfoldry bul k[dargoliniway [of [ihner ottompl ati nglisiobbe]
considered.(d

ThelshearIbadduefbldry [bul k (Gargolinhfhellbngitudinal [directionliniWwavesPews [
(positiveflorward)[islgivenDy: O

0 Pew_s = 0.750.a, he ,TKN/m?] [for ToadiGase™,0]  (4.6.1.4.2-1)01

O Pcws E0forIbadCasesF,[REnd[PC (4.6.1.4.2-2)00

Thelshear Moadlduelfoldry bul k (dargolinfhefransverseldirecti onfinwavesPews [
(positivellveather[Side)iBgivenDy: O

0 Pow_s = 0.750.a, he ,[TKN/m?] for ToadGasesR@ENdP,[1  (4.6.1.4.2-3)0]
O Pews E0(orlbadGasesH @ndFL (4.6.1.4.2-4)0
4.6.200 Laterallpressureldueliolioquid

4.6.2.10 Pressurelduelfbllicuidih(still ater [

4.6.2.1.10Theliquidipressurelin(still Divater [P , [is[gi venby [Thelgreater [of Thelfol -
lowingtalues:

0 Ps = 0,9(zp —2+0.5d, ), [kN/m?0 (46.2.1.1-1)0
0 Ps = 0.9(Zp —2)+100P,, [kN/m?|0 (46.2.1.1-2)00
where:[]

Ppy[Hsetti nglpressureldf [Saf ety Wal veslibbeldonsidered, [bar] , lif [@ny. ]
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Forbcal [Strengthlassessments, thelStati clpressurelpg [isibbefakeniot Tessithan[]
25RN/m?.0

4.6.2.1.20Whenldheckingbal | astWater [éxchangeloperati onsby (meanslof [thelfl ow ]
throughCiethod, Thel$tati cCpressurelpg [forlocal [$trengthCassessmentsCandldlirectd
strengthl@nalysi sy [Chapter (7 likfboBenotTessithan: [

O Ps =0 9(zp —2z+dg )+25,[kN/m?0 (4.6.2.1.2)0

Additional [¢al cul ati oninay (beldequi redivherelpi pi nglor (pumpi nglarrangements]
may lead(fblahi gher[pressure.[]

4.6.2.1. 30For[@ati guelstrength@ssessment, [thell qui dpressurelinistil | ivater [P [isC]
givenBy thelfollowingformula: O

O Ps =P 9(Ze — 2).0kN/m?0 (4.6.2.1.3)0

Ifthelp 5 isiDegative, [Pgs [Isibbefbkenléqual 0.0

Wherelfheldonsi deredlbadipointlislbcatedinthefluel [6il ,[6ther (il slor freshiwa-
ter[fanks, i qui ds@rel@ssumedfolbelful fil ledipHothelhal f (hei ght[of (thelfank sand ]
zrp [sliBken(iblthelZdoordinatelof [thelli qui diSurfacelattheldprightidondition.O

4.6.2.20 Inertial[pressurelduefodioquid]

4.6.2.2. 10Thelnertial Cpressureldluefolliquidlpay forl&achlloadltaselisléjivenlas]
follows.[When[¢heckingball astWater[&xchangeldperati onsliby tneansLof [heldl ow
throughimethod, heliherti al [pressureldueibbal | astWater [isaot fbBeldonsi deredfor
| ocal [strengthl@ssessmentsiand(direct[strengthl@nal ysis.[

Pay =P8, (2 —2)+a, (X— Xg)],IkN/m?| [or IbadGasel, 0 (4.6.2.2.1-1)0

(X g) lisfolbefaken@s[0. 75|, lin(theload[¢aseH 1 [or (HO. 75l lin(theload[¢aseH 211

forOocal Cstrengthby [Chapter [(BLAnd[Fatiguelcheck Forongitudinal [stiffenersiby ]
Chapter8.0)
0 pav E0For [oad(dase(H, ] (4.6.2.2.1-2)0

O pay =0 la,(z —2)+a,(y-yg ) forlbaddasesRENAPO  (4.6.2.2.1-3)0]

where: [

xgJ —IX[do-ordinate, ih(m, [of Thelaf t[énd(of hefank MvhenfheowSi delisldown-
ward,[or [of Eheforelendlof [Thelfank ilvhenhebow[$i delislipward, Aslde-
finedihFig4.6.2.2.1,[im]; 0

yell —IINIco-ordinate, iinlin, [of (thefank [Hopiocatedat[thelmost leelsi deliwhen(thel]
weather[$i delisldlownward, [Lor [of (Eheliostiveather [$i delivhenfheliveather
sidelisupward,@sldefinedinFigi4.6.2.2.1,m]; ]

z5[1 I Z"co-ordinatelof [thelflollowinglpoint, [m]: [
i) Of orldompl etel yfill ediSpaces: thelfank fop, ]
ii) forBallastfiol d: Ehelfbpldf thelhatchiGoaming.



The reference point B is defined as the upper most point after rotation by the
angle ¢ between the vertical axis and the global acceleration vector A, shown in
Fig4.6.2.2.1. pisobtained from the following formulae:

Q= tanl[a—xj , [deqg] (4.6.2.2.1-4)
gcosd + a,
for load cases H1 and H2,
o= tanl(aYJ . [deg] (46221-5)
gcosd + a,

for load cases R1(P1) and R2(P2).

where:

6 —singleroll amplitude defined in 4.2.2.1.1, [deqg];
@ —single pitch amplitude defined in 4.2.2.2.1, [deg];
Thetotal pressure (pss + Psw) IS NOt to be negative.

Figure 4.6.2.2.1 Definition of Xz and yg

4.6.3 Lateral pressuresand forcesin flooded condition
4.6.3.1 Application

46.3.11 Thelatera pressuresto be considered in flooded condition are indicated in:
i) 4.6.3.2ingeneral cases,

ii) 4.6.3.3for the particular case of transverse corrugated bulkheads,

iii) 4.6.3.4for the particular case of double bottom.

144



0 [
4.6.3.20 Generall

4.6.3.2.10Thelpressurelpetbbeldonsi derediasiacti nglonipl ati ngl{excl udingbottom(]
andl$i delshel [pl ati ng) Livhi ch¢onsti tutelboundari eslof [dompartmentsihotintendedd
toldarry i quidsliklibbeldbtai ned, fromthelfoll owingformul a: [

Pr = pg(1+ O.GﬁJ(zF — 2),[kN/m?],ithoutBeingTessthanidd,d  (4.6.3.2.1-1)0
g

where: [

z-0 -IZ[¢o-ordinate, Jm], [of Ehefreeboardldeck [&t[$i delinvay [of (thelfransversel]
sectionl¢onsi dered.[Whereldhellesul tsCof [damagelstability [¢al cul ationsarel]
available,[heldeepestLequilibriumDivaterlinelimay bel¢onsi deredlinli euldf [
thelfreeboardldeck; [inlthi sldase, [PRSIMay [fequi relfransi ent[donditionslibbel]
taken(ihtolaccount; [

do0 -THi stance, [fbbBelfakenléqual [fb: O

0o [0.02L, [m], For Q0 11201, [ (4.6.3.2.1-2)0
do32.4, ] for[L 2[120[.0 (4.6.3.2.1-3)00

4.6.3.30 Transwer selerticallyldorrugatedwatertight ulkheads 0

4.6.3.3.10 Applicationd
Eachldargolhol disibbeldonsideredindividuallyflooded.[]

4.6.3.3.20 Generald

4.6.3.3.2. 10T hellbadsibbeldonsi deredaslacti nglonleachbul khead(adrefhoselgiven]

by helcombi nati onCof (thoselinducedby[targofoadswithhoselinducedlbyihe[]

floodinglof [onelhol d2dj acentHofheul kheadlinder [&xami nati on. Iin[any [¢ase, [fhed

pressureldueliblihelfl oodingwater [d oneliklibbBeldonsidered.
Thelmnost[Severeléombinati onslof [dargolinducedloads andfl oodi ngloadslareliol]

beltised(for [theldheck(af [thelScantlingsiof [@achbul khead, [dependinglon(thelloading ]

conditionslihcluded(ihthellbadingthanual : [J

-£1homogeneouslibadingldonditions,]

-£1non-homogeneousIbadingldonditions,

consi deringlthelihdividual [fl oodingldf (Bothlbaded@andieémpty[hol ds.

4.6.3.3.2. 2[For[@helpurposelof [fhisCitem, homogeneousloading¢onditionCmeans]
allbadingLeonditi onlinOivhi chTheltati olhetweenZhelhi ghestanddhelowest[illingd
ratio,[éval uateddor[&achhol d, [dloeshot [éxceed1. 20, HobeltorrectedFor [dli fferentd
cargoldensities.[]

Non-homogeneousl part[oadingltonditionsCassoci ated[WithCmulti portoading ]
and(inl oadingloperati onsfior omogeneousllbadi ngldonditi onslmeedmotbeldonsi d-
ered@ccordingibltheselfiequirements.(d



g

4.6.3.3.2. 30T hel$pecifiedldes gnloadlimitsiior [Theltargohol ds@relfolbeliepre-
sentedDy Mbadi ngldonditionsldefinedBy [fhelDesi gnerihthelbadingihanual .[]

4.6.3.3.2.4For[thelpurposelof [thislitem, ol dsi¢arryingpackedl¢argoesiarelfolbel]
considered@siempty.[]

4.6.3.3.2.50Jnless[thelshi plislintendediol¢arry, lin(hon-homogeneousLéonditions, ]
onlyronferelor¢argolhavingbul k [density (équal Holor [greater Ehan(L. 78/ m?, (hel]
maxi mum{mass[of [¢argolwhi chiay heldarriedlinthelhol dislal solfbbeldonsidered
toffill fhatfiol diupibihedpperdeck Tevel [@tldentreline.O]

4.6.3.3.30 Floodinglewl [

ThelfloodingTevel [Ziktheldistance, [m],[heasuredVertical |y fromihebasellinel]

withfthelshiplihfhedprightposition,@ndiéqual {o: [

.10n[denera: O
1)UD, flor fhelfloremost(iransverseldorrugatedbul khead, ]
ii)[0.9D; for[dtherBulkheads.[]

.20Wherelfhelshi plisToldarry@argoesihavingbul k [density [lessthan1. 78 m>ih0
non-homogeneousiIbadi ngdonditions, thelfiol | owingal uesimhay Beldassumed: [
i)[J0.95D, [forfhefloremost(fransverseldorrugatedBul khead, [
ii)[0.85D, forGtherBulkheads.[

. 3[For[shi psllesslihan30000ideadwel ght Wi th(ty peB [freeboard]
1)10.95D [fior fhelfloremost [fransverseldorrugatedbul khead, (1
ii)[0.85D, for[dther Bulkheads.[]

.40Wherelfhelshi plisfoldarry[@argoesihavingbul k [density [lessthan1. 78/ m3ih0
non-homogeneousiIbadi ngdonditions, thelflol |l owingval uesimhay beldassumed: [
i)0.9D, forthefloremostfransverseldorrugatedBul khead,
11)[0.8D; [for[dtherBulkheads. ]

4.6.3.3.40 Pressur esi@andfor cesion(aldor r ugation(infon-floodedhulk [dar go
loadedhiolds]

Atléachipoint[of fhebul khead, Thelpressurelisibbelobtai nedfromihelfol lowing
formula:[J

0 Pe = peghe +hy — z)tan2(45—%J KN/MA0  (4.6.3.3.4-1)00
Thelforceldctinglon(@dorrugati onlisibbeldbtai nedfromthelfol | owingformula:

2
0 Fs = Po0Se Wtanz(%—%J OKN]O  (4.6.3.34-2)0
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4.6.3.3.50 Pressures@andlfior cesion(aldor rugationlihfloodedfulk [Gar gollbaded ]
holdsJ

Twoltases aretolbeltonsidered,[HependingCbnthelval uesCof (Zz-CandThe[{seel]
4.6.3.3.3[@nd4.6.1.1): 0
.1Firstldase, WhenZ-2H.HA 5 O
i) CatCeachCpointCof (thelbul kheadl ocated [t Cal di stance betweenz-Cand(l
h.# hg fromthebasell ne, fhelpressurelisiobelobta nedfromithelfol | ow-
ingformula: [J

0 Per = 09(z¢ — 2),IkN/mM?0] (4.6.3.35.1-1)0

ii) CatCéach[poi ntLof (Ehelbul kheadocated &t [Aldi stancellower Bhanh, G hg [
from(ihebaselli ne, Thelpressurelisiobeldbta nedfromihefol |l owingfor-
mulal]

Per =09(z: —2)+[oc - p(L- perm)lg(hc +hg - Z)tan2(45—l/;J ,[kN/mz] [{4.6.3.3.5.1-2)0

wherelper mils[thelpermeability[of [¢argo, [olbefaken(as[0.3Hor [ironlore, ]
coal [Gargoes@ndidement.]

iii) fhelforcelFgr [@ctinglonl@dorrugationlisibbeldbtai nedfromthelfiol lowingd
formula:[

F = polZm hcz_ hy )° , POz —he —Zuz )+ (Par ) (- th)} [KN](4.6.3.3.5.1-3)0

wherel{pg r).elishelpressurelpg g, [fkN/m?, [éal cul ated @t Ehellower [édgel]
of theldorrugation.]
.2[Becond(dase, WhenZ- < hcH hg O
i) OatCeachCpoint[of (the[bul khead] ocated it [ Ui stancel betweenz-Cand(Il
hc3thg Hromithelbaselline, [Thelpressurelisfolbeldbtai nedfromthefol-
lowingformula: [

O Por =9 +hg — z)tan2[45—%j J[kN/m?0 (4.6.3.3.5.2-1)01

ii) (&t[@ach(point[of [thelbul kheadTbcated(at[Aldi stancellower [than(Z-[from(the]
baselli ne, thelpressurelisibbeldbta nedfromthelfollowingformul a: [

Per = pg(ZF - Z)"’ [pc (hc +hg - Z)_ :0(1_ perm)(zF - Z)]g tan2[45_ %j [kN/?]0

O (4.6.3.3.5.2-2)0

wherelper mlls[thelpermeability [of [¢argo, [Holbefaken(as[0.3{or [ironlore, [
coal [Gargoes@ndidement.[]

iii) fhelforcelFgr [@ctinglonl@ldorrugationlisiobeldbtai nedfromthelfiol lowingd
formula:0

| 147



g

"’Cg(hc +hp -2 )tmz(%_%j + (pB,F )LE

2
- :%[pcgwmz[%_w)

O [kN](4.6.3.3.5.2-3)
wherel{pge ) elisThelpressurelpge ,,[kN/m?,[dal cul ated @t Thelower [édgel]
of theldorrugation.]

4.6.3.3.600 Pressures@ndlfior cesion(aldor rugationlihflooded@mptyholds]

Atl8achlpoint[of TheBul khead,Thelstil | Mvater [pressurelinducedBy thelfl oodingfol
beldonsi deredliklibBeldbtai nedfromlthefollowingflormula: [

D pe = p9(z¢ - 2),IKN/mMA0 (4.6.33.6-1)00
Thelflorceldcti nglonlaldorrugati onlisibbeldbta nedfromthelfiol lowingformul a: (I

2
0 F. =s.09 (2 - thZ ~h) TTKN]O (4.6.3.3.6-2)0

4.6.3.3.70 Resultant[pressur esiandfor cesl]

ResultantCpressuresCandforces tolbel tal culated[ForChomogeneous andChon-
homogeneousoadingCtonditionsCare[tobelbbtai nedCaccordingtolthefollowingO
formulae: O

. 1lHomogeneouslIbadingldonditions[]

Atleachpoint[of [thelbul khead(structures, [thelfesul tant[pressurelfbbeldonsi d-
eredfor(fhelscantlingsiof [thelbul khead(iis[fobeldbtai nedfrom(thefiol | owingU

formula: [

b P =pPg —0.8pg ,[KN/m?| (4.6.3.3.7.1-1)00
Thelresul tantforcelacti nglonlaldorrugati onlisibbelobtai nedfromihefoll ow-
ingformula: [

: F = Fgr —0.8F; IkN]O (4.6.3.3.7.1-2)01
where:[J

psld +Ipressurelinthehon-floodedhol ds[tolbelbbtainedCasBpecifiedin(l
4.6.3.3.4,[KN/m?;0

Pe.m —D]bressurze[[h%e[ﬂl oodedhol dslibbelobtai ned@slSpecifiedin(4.6.3.3.5,0]
[KN/m?]; O

Fem HIforcelactinglonlal¢orrugationlinlihe [fl oodedol ds[folbeldbtai ned&s!]
specifiedin(4.6.3.3.5,[kN]; O

Fg] HIforcelactinglonlaldorrugationlininon-floodedhol ds,[in(KN, fobelob-
tained(@s(Specifiedin(4.6.3.3.4,[[kN].0
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.2[Non-homogeneousibadingldonditions]
Atléachlpoint[of fheul khead(Structures, [fhelfesul tant[pressurefbbeldonsi d-
ered(forthelscantlingslof [thelbul kheadlikibbelobtai nedby [thelflol | owing(fior-
mula: [

O PE P o[kN/m?] 0 (4.6.3.3.7.2-1)0

Thelfesultantforcelacti nglon[al¢orrugati onfisfobelobtai ned,GNKN, by [Thel]
followingformula: O

O FETFer GIKN/mM? 0 (4.6.3.3.7.2-2)0

where:[]

ps ] —pressurelihlihelfl oodedhiol dsitbbelobtai ned@siSpecifiedin(4.6.3.3.5,0
[KN/m?];0

Fem —Hiorcelactinglonlaldorrugationlinthelfl oodedhol dsfoelobtai ned@s]
specifiedlih(@.6.3.3.5,[kN/m?.0

4.6.3.40 Douldeliottom O

4.6.3.4.10 ApplicationO
Eachldargolhol dlisibbeldonsi deredihdividual lyflooded.]

4.6.3.4.200 Generald

TheloadsHobeltonsi deredlasacti nglonheldoubl elbottomZrehoselgivenby [
theléxternal [$eal pressureslandthel¢ombinationlof (thel targolloadsiwithThoselin-
ducedBy [thelfl oodi nglof [thelhiol diwhi chitheldoubl elbottomBel ongslib. [

Thelmnost[Severeldombinations[of [dargolinducedbadsland(fl oodingloadsiareib[]
beltised,[dependinglonihelbadi nglidonditionslincludedlihfhellbadinghanual : [

i) Ohomogeneousibadingldonditions,]
i1) thon-homogeneousllbadingldonditions,
iii)packed(dargoldonditionsl{such[@slihtheldaseldf [Steel il [Products).]

For[eéachlIbadingldonditi on, thelmaximumldryBul k[dargoldensity [fobeldarriedlis[]
tolbeldonsi deredlih(dal cul atinglthelal l owabl elhol dIbading. ]

4.6.3.4.30 Floodingllewel

Thelfloodingevel [z-[istheldi stance,[in[in, tneasuredVerti cally[from(The basel]
linelwiththelshiplihtheldpright[position,@ndleéqual {b: [
. 1[F or[shi psilessithanB30000{deadwei ght Wi thfy peB freeboard: [
i)0.95D, [fior fhelforemostfiol d,[]
ii)[0.850D, fordtherholds; O
.2[Forldtherships:
i) 0D, [flor fthelfioremost(fiol d,(
ii)[0.9D, for[dther(hiol ds.]
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4.6.40 Testingllateral [pressuréd]

4.6.4.10 Stillwater [pressures]

4.6.4.1.10Thedotal [pressure[lolbe tonsi deredaslactingLon[pl atesCand&tiffenersd
subj ectibfbnk festingliklobtai nedfromithelfiol | owingformul a: [

O Pg =10(z5 — 2),[KN/m?| 0 (4.6.4.1.1)0
where: [
Zs[] festing(Ibadheight, ih(th, @sidefinedinTabled.6.4.1.1,[m].00
Taheld.6.4.1. 110
Testingllbadheight
Compartment(dr(StructurefbBefested] Testinglbadheight,m] O
DoublelBottomtanks Thelgreater(af fhelfollowing: [
ZsTE I E‘Ed/.p 0
ZgrlF 7y
Hopper(sidelfanks, fopsidelfanks,[doublelSidel] | Theldreater of Thelfiollowing: [
tanks, forel@nd(after[peaksiused(@stank, [dof - ZsiE I G O
ferdams(] Zs7([F2 1opH2.40
Tank[Bulkheads,[deeplfanks, fuel [6il O Theldreater [of thelfiollowing: [
bunkers] ZsrF e FHde 0
ZsiF e H10 ppvU
Ballastfiold[ Theldreater[of thelfiollowing: O
Z5iE Iy Fdp O
ZsrE%7,#0.90
Foreland&ft[peak hotUsed@siank Thelgreater(df fhelfollowing: O
ZsrExO
ZgrE U
Watertight[doorsbel ow(freeboardideck [ ZsrF g
Chainlocker (i [&ft(of ol lisionBul khead) ZsiE e O
Independentfanksl] Thelgreater(af fhelfollowing: [
ZsTE T E‘Dj/.p 0
ZsiE 7yp [0.90

Ballastlducts[]

Testinglbadfei ght[Gorrespondingo
ballast[pumphaximumipressure[]

where: [

ZntIZco-ordinatelof thelfharginine, [[im]; O
ZytZ to-ordinatelof thelfoplof atch, [m]; .0
z-Hasdefinedn4.6.3.2.1; 0

Zqrr 4 co-ordinateldf fhelfreeboardideck, [m]; O
ppyvESettinglpressurelof [Saf ety Wal ves, [bar] .0
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4.70 Loadingl@onditions]

4.7.00 SymtolsD

My -Mthelactual [dargolinassiinf@dargohol dldorrespondingfol@ahomogeneously
| oaded(dondition(@thaxi mumldraught, [[k] ; [T

Mpruo -Itheldargolmasslinl&¢argolthol dl¢orrespondinglfiol¢argolvithVirtual [den-
sity[{homogenousiinass/hol diéubi cléapacity, [ninimumCL.0Hm?) il led ol
thelfopldf thelhatchldoaming, [t]; O
Mg, BihMHoldasefbbelkssihanMy.[

MM g -HEhelinaximumidargolinassial | owedobeldarri edinlaldargohol daccord-
inglfoldes gnlioadi ngLd¢ondition(s) (wvith[$pecifiedhol dslémpty (&t [tnaxi-
mumldraught, ] ; O

Vo —HIvolumelof [theltargolhol dlincludinghelyolumeléncl osedby [helhatchl]

coaming,m; 0
Vig  -Mvolumeldefinedih(@.6,[m?];0
Ty -HIdeepestBallastidraught,[im].O

4.7.10 Application]
4.7.1.10 Shipshavng@lengthll Tessthan150im0

4.7.1.1.10ThelSeverestioadi ngldéonditi onsfromthelloadi nginanual , (ini dshi pSec-
tionCdlrawingLor Cbtherwi sel$peci fied by [TheDesi gner [@relfolbel¢onsi deredor [hed
longitudinal ($trength@ccordingio5. 1 @nd@or fhellocal [strengthleheck [of [pl ating,
ordinary&tiffenersiandprimary Supportinglhembers@ccordi ngib[Chapter 6.0

4.7.1.20 Shipshaving@lkengthl6f 150 [@nd@mowe [

4.7.1.2.10ThelrequirementsCin[4.7.2[to4.7.4areappli cabl e(olshipsChaving I
allengthlL[6f [150h@nd@bove. [

4.7.1.2.20Theselfequirementslareliotihtendedblprevent(dny [dther [lbadi ngldondi -
tions(fobelincl udedlintheloadinglinanual Mor wvhichldal cul ationslarefbbelSubmit-
ted.OIt0isOnotOintendedCtoOrepl aceldinCany Dway CltheOrequiredl oadingman-
ual/instrument.[

4.7.1.2.30Thelinaximumioadingléonditionldraughtlisfobelfakenlasthelmoul ded]
summer(Ibad(lineldraught.[]

4.7.1.2.40ThelloadingléonditionslIistedlin(4.7.2[@refobelappli edForTheldheck [0f (I
longitudinal [Strengthlastequiredby [5.1, thelcheck [of (local [Strengthby [Chapter (6, [
theldirect[$trengthCanal ysi slby [Chapter [7,[for[tapacity [andldli spositionlof [(bal | ast(]
tanksland(stability[purposes.Thellbadingldonditionsistedlin(4. 7. 3[@relfobeldpplied
forfheldheck[of Mocal (Strength. [T hellloadi ngléonditi onsi stedin(4. 7.4 @refobelap-
pliedfor(directStrength@nalysis.C]
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4.7.1.2.50Inloperation,[abul k[carrier imay (beloadedldifferentlyrom(iheldesign]
| oadi ngldonditionsiSpecifiedlinihelbadinglfnanual ,[providedTongitudinal AndTocal [
strength@sidefi nedliinfheloadi nginanual [and[onboardioadi nglinstrument [@nd[&p-
plicablelstability [requirementsiarelnoteéxceeded. [

4.7.20 Generalll
4.7.2.100 Designllbading(donditionsFGenerall]

4.7.2.1. 10ForEheldleterminati on[of Hheltaxi mumLtargomassiiniéargohol ds,fhed
conditionldorrespondingliblthelshi pbei nglbaded(at mhaxi mumldraught With[30%ef [
consumabl eslikibBeldonsidered.]

4.7.2.1.20 BC-CO

Homogeneous! ¢argolloaded[¢onditionlivhereliheltargoldensity [¢orrespondsliol]
all[gargoMolds, lihcludinglhatchways, Bei ng[100%ul | [t [haxi mumldraught i th(dal | [
ballastlianksempty.[]

4.7.2.1.30 BC-BO

Aslrequiredfior[BC-C,[plus. [

Homogeneousidargollbaded@onditi oniithGargoldensity [3.08m?, [@ndtheSamel]
fillingrati o{ cargolmass/hol dtubi c[tapacity) CinCal | CcargoChol dsCat Cimaximumid
draughtiwith@l [ball astfanksémpty.]

Inldaseslhereltheldargoldensity [appliedfiorthi sldesi gn[loadingLéonditi onlisless[]
than(3.00m?, Ehehaxi mumidensity[of fheldargothatheshi plisal lowedfbBarry isfol]
befihdi catediithfheladditional Servicelfeaturefmaxmum@ar goldensity Ck.yiB/m?}.00

4.7.2.1.40 BC-AD

Aslrequiredfior[BC-B,[plus: (]

Atllkeast[oneldargollbadeddonditioniwith(Specifiedhol dsiémpty,Withldargolden-
sity[B.00¥/m? CandthelsamelTilling[tati o{cargolmass/hol d tubicltapacity) GnCal |
| oaded(Bargolfol dslat haxi mumldraughtivith@ | Ball astfanksémpty.

Theldombinati on[of [Specified[@émpty (ol dslisobelindi catedivi thfheladditional O
servicelfleaturelfholds@, b, L] . may elémpty} .0

In3uchlasesivhereltheldesign[targoldiensity Zppliedislessihan3.0/m? fhe
maxi mumCdensity [of [Thel¢argolfhat [Thelshi plisial lowedTol¢arry isfolbelindicated
withintheladditional [Servicefleatureholdsa,d,L]. . hayTeémptyWithhaximum
car goldensityX.yd/m°%.0

4.7.2.20 Applicaldeltallast[donditions

4.7.2.2.10 Ballastflank[@apacity@ndIdisposition]

Allbulkcarriersiarelfolhavelbal | astfankslof [Sufficient[dapacity [and[Soldi sposed[]
tolatTeastfulfill thefol | owinglrequirements.
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.1Chormal [Ball ast@ondition

Normal ball ast[donditi onfik@bal | ast[{holdargo) [Gonditioniwhere: [

i)O theballastfanksihay Defull,[partially full [Or[émpty. WVherebal | astfank s
arelpartially[full,fheldonditionslin(4.3[arelfobeldompliediwith, ]

i) any[c¢argolhol dlor ol dsadapted(for [theldarriagelof water (hal | ast[&t[Seal ]
arelfbbelempty,O

iii)Othelpropel lerlisibbefullyimmersed,@nd]

iv) O thelfri miikiobeby fhelstern@ndlikiotfbleéxceed0.015L g, .[

I n(helassessment[of (helpropel | ermmersi onfandri m, Bheldraughtsiat [Ehel

forward(and(&@fter [perpendicul arsitay (Beluised. ]

.2[heavy[Dallastldondition]

HeavyBallast[donditi onlis@bal | ast[(holdargo) [Gonditiontwhere: [

i)O theDallastianksimay Befull,[partially{ull [Or[@mpty.WVherelbal | astfanks]
arelpartiallyfull,fheldonditionsih4.3[@refoBeldompliediith,

i) ateastloneldargohol dladaptedor [darriagelof ivater (bal | ast @t [SealisTol
belfull,[d

iii)Othelpropel lerimmersiony Dlisibbelat Teast[B0%where: [T
| Fdi stancelfrom(propel | er[Genterlinelfbihelwaterline,[Im]; [
DEpropellerldiameter,m],O

iv) O thelfri mikiobeby fhelStern@ndiknotiblexceed0.015L g , [

v)U thelmoul dedflorwardldraughtinthelfeavyball astdonditi onlishotolbel]
lesslthan(thelsmaller[0f [0.03L g [Or 8.

4.7.2.2.20 StrengthMecuirementsd

AllBulk[darrierslareliblmeetfhelfol | owinglstrengthlfequirements: [
.1Chormal [Bal | ast[dondition: [

i)O thelstructuresiof (hottomdorward(@refolbelstrengthenedlinl&ccordancel]
with[the[Rul esCagainst[slammingfor[theltondition[of[(4.7.2.2.1.1For[]
normal [Ball astldondition@tthellightestforwarddraught, (]

ii)d thellbngitudinal [Strengthfequirementsi@ccordingib(4. 3@refbbemetford
theldondition[of(4.7.2.2.1.1{orM@ormal [Ball ast[dondition,[@nd

iii)Oinladdition, [Thelongitudinal [Strengthfequirementslaccordingfol4.3[arel]
toBelmetiwith(@l  Ball astfanks100%Eul .1

.2[heavy[Dallastdondition: ]

i)O thellbngitudinal [Strengthlrequirementsiaccordingib(4. 3[@relfbbemetfor
theldondition(df(4.7.2.2. 1forHeavyDallastGondition,

i in&ddition,fhelllongitudinal [Strengthliequirementslaccordingfol4. 3[&rel]
tolbelmetOvith(&l | ball ast[fanks[100%{ul | andldnel¢argolhol d(&dapted]
and(designatedfor[theldarri agelof livater (hal | ast[at[$ea, Wherelprovided, [
100%ull,[@and

iii)0 wherelnorefhanlonelhol dlisladapted@ndldesi gnatedfor theldarriageldf O

water[bal | ast[@t[Sea, Wil | Dot Belfequi redthat @wvoldr fnoreol dsbel@as-
sumed(100%ul | (S multaneoud ylinthellongitudinal [Strengthlassessment, [
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unlessCsuchCkonditionsCareexpectedin[theCheavy[bal last[tondition.[
Unlessléachhol dlis(individual lyinvestigated, fheldesi gnatedheavy bal -

| astlhol diand(any/al| hestri cti onslfior theluselof [Other [Dal | ast[hol d(s) [@relto ]
belihdicatedlihthellbadinglhanual .0]

4.7.2.30 Departure@ndi@rrivalldonditions]

4.7.2.3.10Unlesslbtherwisel$pecified, [éachlof [(Iheldesi gnfoading[¢onditionslde-

finedlin[4.7.2.1[@nd[4.7.2.2(isfbbelhvestigatedfor Thelarrival [andldeparturelcondi-

tionsi@sidefined(asfiollows: (]

) DepartureldonditionlIiwithbunker fianksinot Messithan[95%lul | [andLother[don-
sumabl es100%1

i) Arrival [@onditionIwith[10%ef [Gonsumables.[]

4.7.30 Designllbadingldonditionsllor [lbcal [strengthl]
4.7.3.10 Definitiong]

4.7.3.1.10ThelmaximumCallowabl eCor[minimumltequiredtargolimasslin[al targol]
hold, [or[in(iwoladjacently loadedhol ds, [isiel ated(folthelhet Toad[onltheldoubl elbot-
tom. [T helietlbaddnfheldoubl eBottomiik@function(of [draft, [Gargolassiihfheldargo]
hold, Cashivel | CasihelmassLof Huel [oi | (dndbal | astivater [eontai nedinCdoubl elbottom
tanks.[]

4.7.3.20 Applicaldelgeneralldonditions]

4.7.3.2.10Any[¢argolhol dlisfolbel ¢apabl el of [¢arryingMg, Dlvith[fuel [oil [Tanksn(]
doubl elbottomlinivay [of (fhel¢argolthol d, i [any, el ng[100%ul | andbal | astvater (]
tanksCn[the[double[bottomlinfivay Cof [(the[targolhol dCbe ngCémpty, Gt Cmaxi mumi]
draught.[]

4.7.3.2.20Any[¢argolhol dlisfobelcapabl elof [¢arryi nglini nimumB0%af [ My, ivith(]
all [doubl elBottomtankslihiway [0f Theldargofol diBe nglémpty, @t haximumidraught.[]

4.7.3.2.30Any(dargolhol dlisib[beldapabl elaf (einglempty, withlal | [doubl elbottom(]
tankslihiway [df [theldargolhiol dibei nglémpty, [attheldeepestbal | ast[draught. (I

4.7.3.30 Additional [donditions@pplicaldeléxcepthenl@additional [Ser vicellll
featur elfnolM P}is@ssigned [

4.7.3.3.10Any[¢argolhol dlisfobeltapabl elof [tarryingMg, Mvith[Huel [0l HanksdnC
doubl elbottomlintivay [of [theldargoltol d, [if (any, bei ng[100%ul | Bndbal | astuvater [
tankslih(theldoubl elbottomliniway [of [theldargolhol dbei nglempty, [t [6 7 %@f (haxi-
mumldraught.[]

4.7.3.3.20Any[dargolhol dlisolbeldapabl eldf (el nglempty Lwvith(@l | [doubl el ottom(]
tankslihiway [0f [theldargolhol dBei nglempty, (&t [83%@f [haximumldraught.[]
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4.7.3.3.30AnyIwol@ddjacent[¢argolhol dsLarefolbelcapabl e[of [darryingMg, Dlvith(]
fuel [oil [HankslinCdoubl eottominfivay [of Thel¢argohol d, [if (any, e ng[100%ul | [
andballastWaterfankslinfheldoubl elbottomihivay [6f Theldargohiol dbei nglémpty,
at[67%f thelhaximumldraught.T hi sldequirement [folthelhasslof [dargolandiuel [0il [
inldoubl elbottomianksliniway [0f [theldargolhiol d@ppliesiadl solibtheldonditioniwhere]
theladj acent(fiol diis(filledwithBal l ast, [if [pplicable.]

4.7.3.3.40 Any[fwoladjacentdargolhol dslarefobeldapabl elof e nglempty, Wvith[@l | O
doublelbottomianksLin[ivay [of [Thel ¢argolthol dCbei ngLémpty, (&t (7 5%mbf Lmaximum(]
draught.[]

4.7.3.40 Additionalldonditions@pplicabefior BC-AGnly[

4.7.3.4.10Cargolhol ds,[whi chlarelintendedfoelémpty [t inaxi mumldraught, @re(]
tolbeldapabl elof el nglémpty With(@l | [doubl eBottomfanksiihiway [6f Theldargohol dCI
alsolbeinglémpty.d

4.7.3.4.20CargoMol ds,wvhi chl@relintendedfoelloadedivithhighldensity [¢argo,
arelfbbeldapabl elof [GarryingW,p [plus10%af 1My, With{uel [6il fanksihiheldoubled
bottomliniway [of [theldargolhol d,[if [any, bei ng[100%lul | dndDal | ast water [fanksinL]
theldoubl elbottom(be nglempty linlway [of [thel¢argolhol d, @t [maximumldraught.[In(
operati onlthelhaxi mum(all owabl eldargolmassishal | el mitedb,yp .

4.7.3.4.30Any@woladjacent[dargohol dsiwhi ch@ccordingib@ldesi gnlloadingldon-
ditionlmay bellbadedwiththelnexthol dsibei ngleémpty, [@relfobeldapabl elof [Garrying]
10%af (1 My [in[each ol dlin[additi on[folthelmaximumltargolloadlaccordingfolthat ]
designoadingC¢ondition, vith[fuel [oil HanksCintheldoubl elbottominiivay [of (The
cargolhold,[ifany,Mei ng100%iul | [Andbal | ast Water fankslintheldoubl eottominl
way [0f Theldargohol dbei nglémpty, @taximumidraught.[]

I nCoperati onthelimaxi mumCal | owabl elimassshal | Cbeli mitedtolthelimaxi mumQ]
cargolbad(accordinglibfheldesignllbadingldonditions.[

4.7.3.50 Additional@onditions@pplicaldelfor Tallasthold(s)dnly O

4.7.3.5.10Cargolhol ds,lwhi chlareldesignediasal | astWater [hol ds, [@relfobe ¢apa-
bl eldf e ng[100%ul | [0f Bal | astvater lincl udi nghatchways, Wi th@l | [doubl elbottom(]
tanksliinfwvay [of [fhel¢argohol dbeing[100%u 11,Et@ny heavy ball astldraught.[Ford
ball astfiol ds[adj acentfofopsi delving, hopper anddoubl elbottomfanks, [t [Shal | el
strengthwi selacceptabl e[ that[thelball ast[hol dsLarelfilledWwhenltheltopside[Wwing,[]
hopper@ndidoubl elBottomianksiarelémpty.]

4.7.3.60 Additional@onditions@pplicaldelduringlbading@ndunloadingdl
inRar our Only [

4.7.3.6.10AnySingleldargolhol disoeldapabl elof (hol di ngthelinaxi mum@l | ow-
abl elSeagoi nglfass(at 6 7%af haxi mumldraught, thBarbour@ondition.]
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4.7.3.6.20AnyAwoladjacent[¢argolhol dsfarelfolbeltapabl elof [CarryingMpgy, ,Bvith(]
fuel [oil HanksCintheldoubl elottomnivay [of [Thel¢argohol d, [if [any, ei ng[100%!]
full C3ndbal | ast (vater ank sCiniheldoubl e(bottomlinwvay Lof [fhel¢argohol dbei ng]
empty, [@t67%f [haximumldraught, ih(hiarbour@ondition. [

4.7.3.6.30Atreduceddraughtduringoadi nglandLuinl oadi nglinharbour, fhelmaxi-
mum(al lowabl elinasslin@ ¢argolhol diiay [belincreasedby [15%bf [Theltaxi mum
mass[all owed(@t thelmaxi mumldraughtinlSea-goingldondition, Dutshal | (hot[éxceed
thelmnassLal | owed @t [naximumLdraught lin[thel$ea-goi ngLecondition. (T helminimumC]
requiredimhassimhay [BelfeducedBy thelSamel@amount.[]

4.7.3.70 Holdhassdurvesd

4.7.3.7.10Basedidn(theldesi gnbadingldriteriafior Tocal [Strength, [@s(given(in(4.7.3.200
tol4.7.3.6lexcept(4.7.3.5.1,[hol dimassldurvesiarelibbelincl udedlihhelbadi ngimhanual [
andthelloadinglinstrument, Cshowi ngCmaxi mumCal | owabl eCandCimi nimumltequired
massiaslafluncti onlof [draughtlin[$ea-goingltonditionfasiivel | (asCdluringToadingland ]
unloadinglihlRarbour.[Hol dimassldurvesiarelfblBeldal cul ateddccordinglibl4.9.[]

4.7.3.7.20Atother[draughtsfhanfhoselspecifi edlinfheldes gnloadingldonditions, [
thelmaximumCal | owabl eCandCimi nimumCiequiredmassLis o[ bel&djustedfor[thel
changelinbuoyancyactinglonihelbottom.[Changelinbuoyancy [isfolbeldal cul ated
usinglwater[pl aneldreal@tléachidraught.(]

Holdlmassleurvesoréachlsinglelihol d,[&shivel | LasHor [any Hwolad] acenthol ds, ]
arelfblbelihcludedlinihelbadinglmhanual [andthellbadinglihstrument. [

4.7.40 Designllbadingldonditionsfor [direct[Strength@nalysig]
4.7.4.10 Loadinglpatterng]

4.7.4.1.10TheloadingCpatterns.appli cabl elfoltypesLof (bul k ¢arriersivith(arious
servicelfeaturelmotati onsi@relsummarizedin[Table[4.7.4.1.1, llvhi ch@refobelton-
sideredlihldirect(strengthlanal ysi slihn@ccordancelwithi4.7.2[@and4.7.3.[]

Talded.7.4.1.100
Applicadellbadinglpatter nslaccor dinglfbladditional [Ser vicelfleatur es]

BC-O BC-,[(noMP)C]
Not L oadinglpattern] Ref.0 Aol ol col acl sol co
10 20 30 401 50| 60| 70| 80| 90O
10 Full Mbadihfomogeneousidonditionl 4.7.3.2.10 xd| xd xOf xO] xO| xO
20 SlackTbad] 4.7.3.2.20 xO| xO xdO| xO] xO| xO
30| Deepestballast[ 4.7.3.2.30 xd| xd| xOf xO] xO| xO
40(Multiport=10 4.7.3.3.10 xd| xOf xO(O0O |0 ad
50| Multiport=20] 4.7.3.3.20 x| xd| xd|o |0 a
60| Multiport=30] 4.7.3.3.30 xd| xd| xO|o |0 O
70(Multiport40 4.7.3.3.40 xd| xOf xO|(o |0 ad
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10 20 30 400 50( ed| 7C| 80| 9O
80| Alternatellbad(] 4.7.3.4.1&.20 xd (O ad xC|O O
90| AlternateDl ockTbad] 4.7.3.4.30 xO|0O ad xC | ad
10C|HeavyBallast] 4.7.35.10 xO| xO| xO| xO xOf xO3
11 |Harbour@ondition=10] 4.7.3.6.10 ad ad ad xOf xd| xO
12[|Harbour[@ondition=20] 4.7.3.6.200 ad ad ad xdf xd| xO

4.7.4.1. 200therToadi ngLe¢onditi onsfromhelloadi nglinanual , Whi ch@remot[¢ov-
eredinTableld.7.4.1.1,[if [@ny, [@reld solfbbeldonsidered.

4.7.4.20 Stillivater endingihomentland(shear [for ce[]

4.7.4.2.10L oad(dases(definedin([4.4(arelfbbeldonsi deredfor [@éachloadinglpattern]
givenlih[Tablel4.7.4.1.1.[Thelstill Watererti cal endinghomentprovidedih[T able(
4.7.4.3.2-1[andThelstil water Werti cal [Shear HlorcelprovidedinT able(4.7.4.3.2-2[@red
toDeltised(for[eéachldombinati on(of ([badi nglpatterniandllbadidase.[]

4.7.4.2. 201f[eneoadi ngldonditionlinfheioadi ngManual has@sti | | MivaterWertical
bendingCmomentCmorelseverelihanthelValuelin[Tablel#.7.4.3.2-1[for[thel torre-
spondingioadi nglpattern, Thelval uelin[Tabl el4.7.4.3.2- 1[{or [fhisToadi ng[patternis]
toDelrepl acedwiththelal uefromthelbadi ngifhanual . (]

4.7.4.30 Applicatior]

4.7.4.3.10Thelinimum(ttequiredloadingl¢onditionsfor[direct[$trengthlanalysis, [
includingvertical [Shear(florcel@nalysis,[@reldefinedin(4.10.0

4.7.4.3.20 Thelstandard(Ibadi ngldonditionsfor fatiguelassessment(areldefinedin(4.11.0

Tabeld.7.4.3.2-110
Vertical tillwater [Bendingihoment

d L oading[patternC]
Fulllbadih| Slacklbadl Multiportd Heavyd | Harbour(
homogenousl| Alternatellbad] AlternatelblockIbadll MallastTD | condition(]]
conditiond | Normal Ballastl]  Deepestallast] | (Ballastfiold)(]
H10| 0.5Mgys 0 o0 Msys O Mays O
H20| 0.5Mgy 0 Mgy 0 Mgy O 00
F10| 0.5Mgys O 00 Mgys 0 Masys O
o [LF20| 05Msy O Mgy 0 Mgy O 00
8 | R 05Mens O 00 Msys 0 Msys 0 0
0.5M gy O Mgy O Mgy O 00
3 mory |05 Mgy O oo Msys O Mgys O
- 0.5M gy O Mgy 0 Mgy O 00
P1O| 0.5Mgys O 00 Mgys O Mgys 0
P20|  0.5Mgy 0 Mgy 0 Mgy O 00
. Mgps [
Staticl]l - Mgypss [
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where: [

Mswp  —£allowabl elstill Divater [Werti cal [bendi nglinoment [inChoggi ngLéonditionfor [
seagoingldondition;

Masw s —£allowabl el3till Qivater erti cal [hendi ngbnoment [in[$aggingL¢onditionor
seagoingldondition; ]

Msw,p 133l lowabl elstil | Divater [Werti cal (bendingloment[inhoggingL¢onditionfor ]
harbour(@ondition; ]

Maswp sHal lowabl el3till Qivater [erti cal (hendi ngboment [in[$aggingLeonditionfor [
harbourGondition.(]

Talded.7.4.3.2-210
VerticalStill Mvater [Shear for ced

0 FullTbadih( | Alternatellbadl| Multiport( Heavy(Ballast(l | HeavyDallastC
homogeneous] (BC-A)O (BC-Bl@andd | (Balasthold)d | (ExceptiiorD
condition(] BC-C)O ballasthold)(]

o H1C my Qanld Qs Qs -4

g H2L 0 Qan] Qanl] Qan] 0

B | FC 0 Qanll Qall Qunll i

-

TFr 0 Qand Qan Qs -+
where; [
Qsn3tallowabl elstill livater[shear[forcel@t[Thelpositi onlaf [fhel¢onsi deredfransversel]
bulkhead.[

4.8 Loadingimhanual@ndlbadinglinstrument]
4.8.10 Generall
4.8.1.10 Alllships]

4.8.1.1.10 Anl@pprovedibadinghanual lislibbelSuppliedidnboardfor(al | [ships.[]
I n(additi on,[@n@pprovedlbadi nglihstrument(isibbeSuppliedior @l [ships.[]
Thellbadinglihstrument(isishi plSpecifi clonboardleéqui pment@ndthelresul tsiof (thel]
cal culations(@relonly@ppli cabl elfbhelshi plfior vhi chlithasbeenl@pproved.(
An@pprovedibadinglihstrumentmay Mot(fepl acel@n@pprovedibadinghanual .l

4.8.1.20 Shipsleéqual [foldr [dr eater Than[A50mihTength@l [

4.8.1.2.100 BC-AIBC-B,[And(BC-CLshi psLareltolbelprovidedwithLan[approved]
| oadinglmanual [and[an(approvedidomputer-basedIbadinglihstrument, ihlaccordancel]
with[theapplicabl e[ fequirementsCbf [thi sCsecti on. A [guidancel for [ oadingCand]
unloadinglSequenceslislgivenlih(4.8.5.01]
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4.8.200 Loadingthanuall

4.8.2.10 Definitions]

4.8.2.1.10 Allshipsd

A badinglmhanual [isldaldocumentivhichidescribes: [

i) thellbadingldonditionsioniwhi chitheldesi gn(of [thelshi plhasbeenbased, linclud-
ingCpermissi blellimitsLof C$til | Bvater CbendingCimoment[andCshear [Force.[Thell
conditions[Specifiedlinfhelbal | astwater [éxchangingprocedurelandldry [dock-
ing(procedurelarelfbbelihcludedinfhelbadingfhanual,[]

i) thelresultsiaf fheldal cul ationslof [still Mvater Bendi ngomentsiandishear [forces, [

iii)Othelall owabl elliocal Hoadingfor [thelstructurel{hatchléovers, ldecks, [doubl elbot-
tom, [étc.).[

4.8.2.1.20 Shipsléqual [foldr [gr eater Than150(ihTengthl O

In@dditionlibl4.8.2.1.1,forBC-A,BC-BlandB C-Cships, fhellbadingmhanual [is[]
alsolibldescribe: [

i) envelopeltesul tsLandCpermissiblellimitsLof [still vater [bendinglmomentsLand ]
shear [forceslihlthelhol difl ooded[donditionlaccordingib(5.1, ]

ii)d theleargolhol d(s) CLor [éombinationlof [¢argolhol ds(that[ini ghtbelémpty @t [Hull O
draught. Iif (mol¢argool diis@l | owedTohelempty Gt [Hul | [draught, [hi slisfoe
clearly(statedlihthellbadi ngimhanual ,[1

ii1) O maximumlall owabl elandrni nimumdequiredasslof [dargolandldoubl elbottom]
contentsiaf [@achhol dlas[afunctionlof [theldraught&t([rhid-hol dlposition,]

iv) [0 maximum(@l | owabl elandmi nimumrequi redmass[of [dargo@ndldoubl elbottom]
contents(af [@ny [voladjacent ol ds@s@functionof thelhean(draughtihMvay [6f (I
theselhol ds. [T hisifheanldraughtay eldal cul ated Dy [@veragingfheldraughtof O
thefivolhid-hol dipositions,

v) maximumlallowabl elfank foplbadi ngtogether withlSpecifi cationlof [thelhaturel]
of [theldargo(flor[dargoeslother [thanbul k(dargoes, ]

vi) O maximumiallowabl ellbadionldeck [@ndhatchidovers. [If Thelshi plikot@pproved]
toldarryIbadlonldeck [or (hatchldovers, thi slikfobeld earl y[Statedlinthelbading]
manual,[]

vii) Omaximumatelof [bal | ast[dhangefogether wvithTheladvi celfhat [@Toadpl anlisiod
belagreedwith(iheliiermi nal Lonhelbasi slof [helachi evabl elfateslof [changelof [
ballast.[]

4.8.2.20 Conditionsaf@pprowall

4.8.2.2.10 AllshipsO

Thelapprovedioadi nglianual [isfobebased[onfheinal [datalof Thelship.[Thell
manual (is{Holincl udeliheldesi gn{cargo@ndbal | ast) Moadi ngléonditions, [Subdivided D
intoldeparturel@ndlarrival [donditi onslasi@ppropriate, [Wponiwhichithel@pproval [of [theld
hull [Scantlingslisbased.[]
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[ O

I nltheldaselof [tnodifi cati onsliesultinglin[¢hangestolthelmai n[datalof [thelship, @
new @pprovedIbadinghanual [isibbeliksued. [

4.8.2.2.200 Shipslégual [foldr [gr eater Than150(ihTengthD O

InEddition(ib4.8.2.2.1,forBC-A,BC-B[@ndBC-Cships,thefollowingTbading
conditions,[Subdividedlihtoldeparturelandlarrival [donditions@s@ppropri ate, [@reld so]
tobelihcludedlihthelbadinghanual : (0
i)d homogeneouslight@ndheavy [dargollbadingldonditi onsat haxi mumidraught,
i) aternatellight@ndheavydargollbadingldonditionsiatmaximumldraught,iwherel]

applicable,[

iii) dalternatelli ght[@ndheavy[Gargollbadi ngldonditi ons&@t [axi mumidraught, Mvhere[
applicable,[]

iv) shortoyagel¢onditi onsiivherelthelshi plisifobeloadedfolmaximumldraught]
butMithIi mited@mount[6f Bunkers,

v) multiplelportIbading/Tunl oadingldonditions, ]

vi)[J deck[dargoldonditions,wherel@pplicable,[]

vii) typi cal doadi ng[$equencesiivherelthelshi pLisloadedFromLcommencement[of (I
cargoUoadi ngfiolteachi ngul | Ldleadwei ght[¢apacity, [forhomogeneous.¢ondi-
tions, [fel evant[partoad[¢onditi ons[and[al ternatel¢onditionsiwherelapplicable.[]
Typical [inl oadi ngSequences(ior fheseldonditi onslarel@ sofobelincl uded.[Thell
typi cal loadi ng/unl oadi ngL$equenceslarelal soliolbel devel opediolhot&xceed]
applicablel$trengthimitations.[T heliypi cal loadi ngl$equences’arel@ solfolbe
devel opedipayinglduel@ttenti onfolbadi ngatel@andfheldebal | asting[Gapability.[
Tablel4.8.5.1.6[dontai ns,[@s[gui dancelonly, [@nléxampl elof (ALl oadi ng[Sequencel]
SummaryForm,[]

viii){ypical [Sequencesiflor [changelof [Dal | ast(dt[Sea, vhere@pplicable.(]

4.8.2.300 Language]

4.8.2.3.10Thellloadinginanual [isfobe preparediin@languagellinderstood by [fhe
users. I [thisTanguagelisiot [Engli sh,[@frangl ati onlihto[Engli shiikibbelihcl uded. O

4.8.30 Loadinglihstrument]
4.8.3.10 Definitiong]

4.8.3.1. 10AOoadinglinstrument [isfan(iinstrumentilvhi chisléi ther [@nal oglar [digital O
andby [teanslof Oivhi chlit[¢anbeléasi |y @ndldui ckly[ascertainedfhat, (&t [$pecifiedd
read-outpoints, fhelstil | ivater endinginoments, [shear [orces, [in@ny [oad[or al -
|ast[dondition,[dolnot[exceedthelSpecifiedpermissibleal ues.[

4.8.3.1.200 Shipsiégual [folor [greater Than150(ihIength D

For[BC-A,BC-B@ndBC-CIships, thelbadinglinstrument(isi@n@pprovedidigital [
systeml@sidefinedlin(4.8.3.1.1.Mn@Addition{o4.8.3.1. 1, it[s@l solfolascertai n[@slap-
plicablelthat: [
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O [

i)O thelinasslof [¢argolandldoubl elbottomldontentslinfivay [of [éachhol d[as[aflunc-
tion[of theldraught@trhi d-hol diposition, [

i) thelmasslof [¢argolandldoubl elbottoml¢ontentsiof [any [Ewoladjacenthol dslasall
function(of [thelmhean(draughtihiay [0f thesefiol ds,[]

iii) Othelstill Water Bendi ngihoment@ndishear forceslinthehol dfl oodeddonditions
dolAot[exceedthelSpecifiedpermissiblelvalues.[]

4.8.3.20 Conditionsaf@pprowal]

4.8.3.2.10 Allships

Thellbadinglihstrument(isiSubject(iblapproval ,vhi chlisiblihclude: [
i)O verification(of fypeldpproval ,if @ny, ]
i) verificationfihat fhelfinal [datalof [Thelshi plhavebeentised, ]
iii)Oacceptancelof number@nd(positionlof [@l [fead-outpoi nts, ]
iv) U acceptancelof (el evant (i mits[for (fead-out[poi nts, [
V) checkinglof [proper[(install ation@ndloperati onlaf Thelinstrument[onboard, Winderd
agreedltestidonditions, [@nd(that(8ldopy [0f (theldperati onltanual liklavail able.[]

4.8.3.2.20 Shipsléqual foldr [dr eater Than150(ihTengthl

Inaddition,forBC-A,BC-B[andBC-CIships, thel@pproval [isla soliblihclude, [E@s]
applicable:(J
i)O acceptanceldf Mull[girder Bendingithoment i mits{for @l [fead-outpoints, [
i) acceptancelof (Hull[girder[shearforcellimitsior(all (fead-outpoints,[]
iii) D acceptancelof [ mits[for [thelhass[of [¢argolanddoubl elbottom(dontentsiof ([éach(]
hol d@s@functionlof [draught,]
iv) [ acceptancelof [Ii mits{flor [thelrnasslof [¢argoland[doubl elbottoml¢ontentslin[any []
twoladjacenthiol ds@slafunction(of [draught. ]

4.8.3.2.30Inhel¢aselof (odificationslimplyingLehangeslin(theliai n[datal of (thel]
ship, thellbadinglihstrument ikibDemodifiedidccordingly @ndl@pproved.(

4.8.3.2.40An0perational [manual [is(al waysfoelprovidedfor Thellloadinglinstru-
ment.[T heloperati oninanual [@ndThelinstrumentoutput&refobelpreparedin@lan-
guagelinderstood by [fhelisers.If (ihi sllanguagelishot[Engli sh, (A drand ationlintol]
Englishliklibbelihcluded.O

4.8.3.2.50Theloperation[of [theloadi nglinstrument [is[fobeVerifiedWiponlinstal | a-
tionfuinder thel@greediest[éonditi ons. it [is{obeldheckedthat theldgreedfest[dondi-
tionslandheldperati onithanual forfhelihstrument(arel@vail abl eldnboard.

4.8.40 Annual(@ndidlassienewal Surwey [
4.8.4.10 Generall

4.8.4.1. 10Atéachlannual Cand el assltenewal [$urvey, [tlsHolbelcheckedihat[The
approvedIbadinglanual lik@vail abl eldnBoard.]
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[ O

4.8.4.1. 20T hellbadinglihstrumentlikfobelcheckedflor[@ccuracy @t regul arlinterval sCI
by thelship' sV aster Dy [@pplying(festIbadi ngldonditions.[

4.8.4.1. 30At[each(dl asslrenewal [Survey[thi sichecki nglisibbeldonelinthelpresencel]
of thelSurveyor.O

4.8.500 Guidancelfor [bading/unloadingSequences
4.8.5.100 Generall

4.8.5.1. 10Thelilypi cal Moadi ng/unl oadi ngSequences(shal | eldevel opedpayingldue
attenti on[fofhelloading/unl oadingtate, [thellal | asting/debal | astingldapacity [@ndthed
applicablelstrengthllimitations.[

4.8.5.1. 20Thelshi pbuilder (Wil CheltequiredtolCpreparelandsubmitForCapproval O
typi cal Tbading@nd(unl oadinglSequences.]

4.8.5.1.30 Thelfypical lbadinglSequences(asirel evant[shoul dlihclude: [

i)O aternatellight(@ndheavy(dargolbadidondition,]

ii)d homogeneouslight@ndfieavydargolbadidondition,]

iii) dshortoyageléonditionWherelfhelshi plisToadedfotaxi mumldraught utvithD
limitedunkers,[

iv) multiplelportIbading/unl oadingldondition,

v)O deck[dargoldondition,

vi)[OblockIbading.

4.8.5.1.40 Thellbading/unl oadinglSequencesimhay [belport[Specificlorypical.[]

4.8.5.1.50Thel$equencelistolbelbuiltClpCsteplby [stepfromtommencement[of [
cargolloadi ngiiolteachingdul | Ldeadwel ghtL¢apacity.[Each(ii melfhellloadi ngLéqui p-
ment[dhangeslpositionfolaew hol dldefi nesialstep. (Each(steplisibbeldocumented]
andCsubmitted[io[PRS. O nCadditiontollongitudinal Cstrength, [(thellocal [strengthCof [
eachholdlikibbeldonsidered.]

4.8.5. 1.60For&achloadi ngLeondition[a summary Lof [l | (stepslis ol belincluded.

Thissummary(isfohighlighttheléssential [ihformati onflor [@ach(steplSuchlas: [

i) howlmuchldargolis{illedliniéachiol dlduringtheldifferent(Steps, ]

ii)d howCmuchballast[isldischargedFrom&achbal l ast[tank Cduringheldifferent
steps,[]

iii) dthelfhaximumistill Mvater Bendi ngoment[@ndishear @t fheléndlof [@ach(Step,

iv)Othelship’ slitim@ndldraught @t theléndlof [8ach(step.
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Table4.8.5.1.6 @ukdancs om Typloal Loading

__LI._____-.

163



[ 0O
4.90 [MHoldhassdurves

4.9.00 SymtolsD

hO  Tvertical [distancefirom(thelfoplof [inner bottompl ati ng[foluipper [deck [pl at-
ing(@tthelship’ sidentreline,[im]; 0

My -Tesldefinedinid.7; 0

Mo —Iesldefinedinid.7;0

My —Iesldefinedinid.7;0

My -Ithelhaximumigdargolhassidiven(for(eachidargolhiold,It]; [

T Ibsidefinedin(4.7;0

Tinp  -HIdraughtlinioadingCLeondition[No.Ll,[&t[mid-hol dCposition[of Leargolhol dT]
lengthlLCIIm]; O

Vy Tesidefined(in(4.6;]

ViandLV [3tyolumelof [(fheforwardlandlaf ter [dargolthol dléxcludingvol umelaf [Ehel

hatchway [Part,[m°); 0

Tming —HID.75 Tslor[draughtlinbal | ast[¢onditi onsiwiththefwoladjacent[dargoltol ds(]

empty,hichever(isidreater,[im].0]

4.9.10 General
4.9.1.10 Applicatior]
4.9.1.1.10Thelfequirements(of [4.9@ppl y folshi psiaf [150mh(ihTength(l[@nddbove.[]

4.9.1.1. 200 Theldontent(df [4.9(descri besthelprocedurelfbbelusedfor [determinati onlof: [1

—HIthelinaxi mum@ndini nimumimasslof [¢ar golinléachl¢argohol dlas@functionl[of (]
theldraught(atid-hol diposition(of [Gargool d,

I thelfnaxi mumi@ndmi nimumimassiof [dargolinh[@ny fwolad] acent ol ds@s@flunc-
tion[of fhelhean(draughtihiway [6f Theseol ds. [

4.9.1.1. 30Results[of [theseldal cul ationslare[fobelincl udedlinlthelteviewedIoading
manual CwhichChas[&l soltolindi catelthelimaximumCpermissi bl eCmasslof [targolat[]
scantlingldraughtinCéachhol dior [nany fwolad] acent[hol ds, [@slobtai nedfromZhed
designlreview.[

4.9.1.1.40Thelfoll owingnoti celonef erringfofhelmaxi mumipermissi bl e@ndthed
mi nimumriequiredmasslof [Gargolisibbeldescri bedihbadinglfhanual . (]

Wherelshi pLéngageslinlalservicelfolcarry [suchlhot[¢oil sLorheavy[dargoeslihat[]
havelsomeladverseléffectlonlihellocal [$trengthlof [Theldoubl elbottomandthat [Thel]
| oadinglisbot(described@s[dargolinlbadinganual , thelmaxi mumipermissibleland ]
thelhi nimuml(requiredhasslof [dargolarelfobeldonsidered(Specially.[
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0 [
4.9.200 Maximumlandhinimumhasses(of [dar golih[éachhold [

4.9.2.10 Maximuml[per missidelassiandhinimum(dequir edhasses(l
of[Singleldar goiold(ih[Seagoingldondition]

4.9.2.1.10 GeneralU

Theldargolmassldurves(of [€ingl eldargolhol diih[Seagoi ngldonditi onlareldefinedin(]
4.9.2.1.2(10[4.9.2.1.5.[However [if (thel[$hi pLstructurelis theckedformore $everel]
loadingLeonditions[thanthelones tonsideredlin[4.7.3.7.1, [theliminimumliequired
cargolmassidanbebaseddnthoseldorrespondinglbadingldonditions.[]

4.9.2.1.20 BC-ABhipO

.1[For(lbadedmholds. [
O thelmaxi mumObermissi bl elass{Wiux[{T:)) [t VariousCdraughts{T;) (is]
obtai nedBy thelfollowingformulae: O

O W (T)=M, +0.IM, [0 (4.9.2.1.2.1-1)0

0 W (T)=M, +0.1M, —-1.025V, (TS—;Ti),q;t] [(4.9.2.1.2.1-2)0

However, \V,.[(T;) isinoldaselfbbelgreater than,p .[]
i) thelni nimumrequiredi¢argolmassi(Wi»[(T;)) @t ari ousldraughts[({T;) (s
obtained, [ih(f [By [thelfollowingformul ae: [

0 W, (T.) = 0,[],0 forTR0.830s0 (4.9.2.1.2.1-3)0
W (Ts _Ti)

A(T)=1.025v,, ,[[t], or[T>T;0.83T¢1 (4.9.2.1.2.1-4) 1
. 2[For[émpty Mol dsiwhi chldanbelémpty @t fhelmaximumidraught: O
theCmaxi mumCpermissiblelmass (Wi, [(T;)) [t [Vari ous traughts[{T;) LisLob-

tai ned by thelfollowingformulae: [

O W, (T, )= Mg, [0 forTd2M20.67040  (4.9.2.1.2.2-1)0
0.67T¢ T,

O W, (T.) =M, —1.025v, (06715 -T,) MO (4.9.2.1.2.2-2)0

O forT,E0.670T<]

Exampl esflor [rhasslcurvelof Toaded(¢argohol dlandl¢argolhol diwvhi chidanbel]
empty(atfthelmaximumidraughtfor B C- A [ships@relshownlih(Fig4.9.2.1.2.2.[]
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1.15M,, HO.1M,,
M,, 0.1 M,,
MHD

Harbour Harbour

Cargolhass
Cargolrhass

0 0.67MT, Ts Draught

o

0.83T Tg Draught

(a) L oadedfiold (b)[Cargolhol diwhichidanbeleémpty &t thelhaximumidraught

Figureld.9.2.1.2.200 Exampl elof [fasslcurvelfior[B C-A [ships(

4.9.2.1.30 BC-ABhipikithNoM P}

.1[For(Ibadedfiolds: ]
thelmaxi mumUipermissi bl eLmass (W< (T;)) [at[Various tlraughts{T;) [is[the[]

samelSpecifiedin(4.9.2.1.2.0]
Thelminimumrequiredihassi(MW,»[(T;)) isabta ned Dy [thelfol | owingformul ae: [
0 W, (T)=00 forME T (4.9.2.1.3-1)00

min

O W, (Ti)=1.025VH@,[ﬂ]mfmﬂsﬁﬂﬁﬁm (4.9.2.1.3-2)0

min

.2[forl@émpty Hol diwhi chidanBel@émpty @t Thelfhaximumldraught: O
thelmnaxi mumUpermissi bl eltassi{Wi [ T;)) [andthelini nimumlrequi red[tass(
(Whin[dT))[E@tNariousidraughts((IT;) [@reltheldamelSpecifiedin(4.9.2.1.2.[]
4.9.2.1.40 BC-B@ndBC-CIlshipsl
Thelaximumipermissiblelhassi(W ., (T ))Etvariousldraughts{T ; ) islobtai nedl

by thelfllowingformul ae: [T
W, (T, )EM o, CIN] [ or (T ¢ >[T, >[0.67(0 ¢ [ (4.9.2.1.4-1)0

M ] [For(T, <0.670T ¢ M(4.9.2.1.4-2)00

W o (T))EM , E1.025V

Thelninimumtequiredi¢argoliassi({WV ., (T, ))Et[Variousldraughts(T; ) (isldb-

tai ned, Dy (thelfollowingformul ae: [
W,,, (T;) = O [T lor [T, <[0.83(T ¢ [M(4.9.2.1.4-3)0

W (T,) =1.025V, w ,[[t] (I or [T >(T, 30.83 [T ¢ [4.9.2.1.4-4) 0
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O [
4.9.2.1.50 BC-B@ANdMBC-CEhipsikithdNoM P}O

Thelinaxi mumipermissi bl elinassi(W.x[{T;)) [Etari ousidraughtsl(T;) [istheSamel]
specifiedin(4.9.2.1.4.00
Thelhinimumirequi redhassi(W;»[(T;) ) [isl0btai ned By [thelfol | owingformul ae; [

0 W,,.(T.)=00 forT,ETg O (49.2.15-1)0

min

0 W (Tu _THB)

in(T;) =1.025V, ], ForT3T BTy (4.9.2.1.52)0
Exampl es(flor[masslcurvelof [¢argoltol dfior B C-B [or[B C-Cshi psi@relshownlin[]
Figi.9.2.1.5.0

1.15Mp,, 1.15Myg,,

RLL

Harbour

Cargolhass

o

0

O.67|:rS 0.83|:rS TS Draught THB O.67EITS TS Draught
(a)Without{NoM P} (b)[(WithgNoM P} 0

Figurel4.9.2.1.500 Exampleldf hassidurvelflor[B C-B [or B C-Clshi psl]

4.9.2.20 Maxmumiper missidelassiand(minimumrequir edhasses(l
of [Singleldar gooldlihhar our [dondition O

4.9.2.2.10 Generalld

Theldargolmassidurveslof [Singleldargolhol dlinlharbouréondition@reldefinedin(]
4.9.2.2.2.[However[if [Thelshi p[structurelis.¢checkedfor (Morel$evereloadingl¢ondi-
tions(than(theldnesl¢onsi dered(in4.7.3.7.1,helrni nimumlfequiredi¢argolinassi¢an]
bebBasedOnthoseldorrespondinglbadingldonditions.[]

4.9.2.2.200 Alliships[

Thelinaxi mumCpermi ssiblel¢argolmassLand@heli nimumlitequired[¢argolass]
correspondingoldraught{ordoading/unl oadingLéonditi onsCinharbour (nay [belin-
creasedor[decreased by [15%bf Hhelinaxi mumipermissi bl elinassat [fhelnaximum
draughtfior[theldargoltol dlin[Seagoi ngldondition.[However, [tnaximumipermissiblel]
masslilslin(mol¢aselfolbelgreater [thanthelmnaximumipermissiblel¢argolmasslat[de-
signedimaximumbad(draughtfor[éachidargolhiol d.(]
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0O
4.9.30 Maximumi@ndminimumihassesidf(dar golof fwoladjacenthiolds]

4.9.3.10 Maximuml[per missidelassiandhinimumdequir edhassesll
of fwoladj acent ol dslih(Seagoingldondition[]

4.9.3.1.10 Generalld

Thel¢argolmassl¢urveslof [fwoladjacent[¢argolhol dslin[$eagoi ngl¢onditionlare]
defined(ih(4.9.3.1.2[@nd(4.9.3.1.3.0

However [if (thel[$hi pCstructurelistheckedformorel$everelloadingtonditions[]
than@helbnesltonsideredlin[4.7.3.7.1,helininimumltequiredtargolinass.tanbel]
based(dnfhoseldorrespondinglbadingdonditions.

4.9.3.1.20 BC-ABhipsT

ThelmaximumCpermissible[targolmass{ Trax(T;)) CandthelminimumCrequired
cargolmass(Whn(T;)) for [iheladj acent@wolhol dsiatWari ousldraughts(T;) [@reldeter-
mined, [ih(i} By thelfollowingflormul ae: [

W, (T.)=2(M, BrM ,, )+ 0.1M , OforT3T>0.67T, (4.9.3.1.2-1)0

W, (T, ) =W, (0.67T5) - 1.025(V, +V, )(0'67T—;_T‘)

for[;&0.6700s,0

O (4.9.3.1.2-2)0

Wiy (T, )= 0 Hor i< 0.750s,0 (4.9.31.2-3)0)
T -07
W, (T, )=1.025(v, +V, )% forT3 T, 20,750, (4.9.3.1.2-4)00

4.9.3.1.30 BC-B@ndBC-Clshipsl

ThelmaximumUpermissi bl eCmass{Wmax(T;)) CandthelminimumlrequiredCmass’]
(Whin(T:)) @tMari ousldraughts[(T;) [@reldbtai ned, ih({ By Thelfol | owingformul ae: [

W, (T, )=2M ,, [for(T20.670s,0 (4.9.3.1.3-1)0

W, (T ) =W, (0.67T¢)-1.025(v, +V, )—(0'6715 ~T)p (4.9.31.3-2)0
for(T,E0.67TTs 0

W, (T; ) = 0 [or (T, 2. 755,01 (4.9.3.1.3-3)00

T, -0.75T

Wiy (T, )=1.025v, +V,) S ForT3MB0.750s 0 (4.9.3.1.3-4)0

Exampl es[for[masslcurvelof [¢argolholdfor[BC-BLor[BC-C[$hipsCarelshownln
Fig4.9.3.1.3.0
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2x1.15M gy,

RLL

Harbour

Cargolass

_l

0.670g 0.750g T4 Draught 0

o

Figurel4.9.3.1.3[01 Exampl eldf hassidurvelflor B C-Bar[BC-Clships[]

4.9.3.20 Max imum[per missiblelhassiandthinimum{fequir edhasses(I]
of [fwoladj acent [dar golholdslihhar bour [dondition O

4.9.3.2.10 Generall

Thelgargolrhassldurveslaf fwoladjacent[dargolhol dslinlharbourldonditionlarelde-
fined(in(4.9.3.2.2.[Howeverlif fhelshiplstructurelisicheckedformorelSevereloading]
conditionsfhan[onesidonsi dered(in(4.7.3.7.1,fhelfni nimumfequiredidargoassidan]
belbasedOnthoseldorrespondinglbadingldonditions.[]

4.9.3.2.20 Alliships

Thelinaxi mumipermissibl el¢argolmassiandmi nimumequiredi¢argolrnassi¢or-
respondingtolCdraughtforoading/unl oadingCtonditionsCnCharbour Cmay Cheldn-
creasedLor[decreased by [15%bf helmnaxi mumpermissi bl elnasszt [fhelmnaxi mumC]
draught(for(thel¢argolhol dlin[$eagoingléondition.(However, [Maximumlpermissible]
masslislin[mol¢aselfoelgreater [Thanthelinaximumipermissiblel¢argolmasslatde-
signedimaxi mum(Ibad(draught(for(éachldargolhiol d.[]
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4.100 Standar dIbadingldonditionfor [dir ect(Strength@nalysis[]
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Load Case (Dasign Wave) Remarks
Mo. | Description® | Draught Loading Pattern AR Mid Fore
& ad Siill water vertical banding moment ©' | (59€ Delow|
Haibsaui [ [ i s
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Single leadmg patiern m My with carge demsity of 3.01 m’ can be analyzed m Be of s two loading pattemn,
Carga densdiy 3 [H it 1 10 be nsand or cabelntion of dry carge pressire in pringiple.
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Table 4.10-2

Shaar force analysis applicable to empty hold of BC-A [mid-hold is empty hold)
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Table 4.18-3
Banding moment analysis applicable 1o loaded hold in atternate condition of BC-A (mid-hold is loaded hold)
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