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IntroductionIntroduction

•• IMO is going to develop new generation intact IMO is going to develop new generation intact 
stability criteria by 2012 for allowing the use of stability criteria by 2012 for allowing the use of y y gy y g
firstfirst--principle tools principle tools ..

•• These will cover These will cover 
–– Harmonic resonance under dead ship condition,Harmonic resonance under dead ship condition,
–– ManoeuvringManoeuvring--related problems such a broachingrelated problems such a broaching--to,to,
–– StabilityStability variationvariation problemsproblems suchsuch asas parametricparametric
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yy pp pp
rollingrolling..

•• ItIt waswas agreedagreed thatthat thethe newnew criteriacriteria shouldshould consistconsist
ofof vulnerabilityvulnerability criteriacriteria andand performanceperformance--basedbased
criteria,criteria, ii..ee.. directdirect stabilitystability assessmentassessment..
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IntroductionIntroduction

•• TheThe vulnerabilityvulnerability criteriacriteria couldcould bebe splitsplit intointo twotwo levelslevels..
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•• NewNew criteriacriteria shouldshould bebe basedbased onon physicsphysics forfor allowingallowing itsits

applicationapplication toto unconventionalunconventional vesselsvessels..
•• NewNew criteriacriteria shouldshould bebe supplementedsupplemented withwith operationaloperational

guidance,guidance, whichwhich isis alsoalso basedbased onon physicsphysics..
•• NewNew criteriacriteria forfor cargocargo andand passengerpassenger shipsships wouldwould bebe

mandatorymandatory throughthrough thethe SOLASSOLAS andand ICLLICLL afterafter
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mandatorymandatory throughthrough thethe SOLASSOLAS andand ICLLICLL afterafter
transitiontransition periodsperiods..

•• CriteriaCriteria forfor specialspecial shipsships wouldwould bebe developeddeveloped withwith
similarsimilar methodologiesmethodologies asas nonnon--mandatorymandatory onesones..

•• TheThe intersessionalintersessional correspondencecorrespondence groupgroup onon intactintact stabilitystability
(ISCG)(ISCG) waswas establishedestablished atat SLFSLF 5151 (July(July 20082008)) andand waswas
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TOR of ISCGTOR of ISCG

instructedinstructed toto collectcollect draftdraft criteriacriteria andand samplesample calculationcalculation resultsresults
fromfrom MemberMember StatesStates andand NGOsNGOs..

•• ItsIts TORTOR areare::
–– toto identifyidentify aa samplesample ofof shipsships relevantrelevant toto thethe failurefailure modesmodes

describeddescribed inin thethe FrameworkFramework forfor thethe newnew generationgeneration intactintact
stabilitystability;;
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–– toto collectcollect andand makemake availableavailable toto thethe correspondencecorrespondence groupgroup allall
thethe relevantrelevant datadata ofof thethe shipsships;;

–– toto collectcollect inin thethe midmid--termterm MarchMarch 20092009 thethe resultsresults concerningconcerning
thethe applicationapplication ofof proceduresprocedures forfor checkingchecking vulnerabilityvulnerability;;
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TOR of ISCGTOR of ISCG

–– toto collectcollect inin thethe midmid--termterm JuneJune 20092009 thethe resultsresults
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concerningconcerning thethe applicationapplication ofof proceduresprocedures forfor directdirect
assessmentassessment ofof intactintact stabilitystability;;

–– onon thethe basisbasis ofof thesethese results,results, coordinatecoordinate thethe
developmentdevelopment ofof preliminarypreliminary specificationsspecifications forfor thethe
qualityquality ofof thethe proceduresprocedures andand forfor thethe quantitiesquantities
consideredconsidered relevantrelevant forfor thethe formulationformulation ofof newnew
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generationgeneration intactintact stabilitystability criteriacriteria;; andand
–– submit a report to SLF 52.submit a report to SLF 52.

Submitted proposals on Dead Ship ConditionSubmitted proposals on Dead Ship Condition

•• ITALYITALY
11stst level vulnerability criteria: weather criterion with the level vulnerability criteria: weather criterion with the 

t t bl f MSC 1/Ci 1200t t bl f MSC 1/Ci 1200
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wave steepness table from MSC.1/Circ. 1200.wave steepness table from MSC.1/Circ. 1200.
22ndnd level vulnerability criteria: calculation of capsizing level vulnerability criteria: calculation of capsizing 
probability index in irregular beam wind and waves probability index in irregular beam wind and waves 
using equivalent linear restoring arm with the North using equivalent linear restoring arm with the North 
Atlantic wave statistics.Atlantic wave statistics.
Direct procedure:  CFD or 6 DOF code.Direct procedure:  CFD or 6 DOF code.
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Submitted proposals on Dead Ship ConditionSubmitted proposals on Dead Ship Condition

•• JAPANJAPAN
11stst levellevel vulnerabilityvulnerability criteriacriteria:: weatherweather criterioncriterion withwith thethe

tt t blt bl ff MSCMSC 11/Ci/Ci 12001200
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wavewave steepnesssteepness tabletable fromfrom MSCMSC..11/Circ/Circ.. 12001200..
22ndnd levellevel vulnerabilityvulnerability criteriacriteria:: updatedupdated weatherweather criterioncriterion
withwith newnew estimationestimation formulaeformulae forfor rollroll damping,damping, effectiveeffective
wavewave slopeslope coefficientcoefficient andand withwith adjustedadjusted windwind velocityvelocity..
DirectDirect procedureprocedure:: calculationcalculation ofof totaltotal stabilitystability failurefailure
raterate inin irregularirregular beambeam windwind andand waveswaves usingusing piecepiece--wisewise
lili ii i hi h hh N hN h A l iA l i
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linearlinear restoringrestoring armarm withwith thethe NorthNorth AtlanticAtlantic wavewave
statisticsstatistics..

Submitted proposals on BroachingSubmitted proposals on Broaching

•• JAPANJAPAN
11stst levellevel vulnerabilityvulnerability criteriacriteria:: stillstill waterwater FnFn << 00..33 asas
MSCMSC 11/Ci/Ci 12281228 tt thth ff idiidi th h ldth h ld
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MSCMSC..11/Circ/Circ.. 12281228 requestsrequests asas thethe surfsurf--ridingriding thresholdthreshold..
22ndnd levellevel vulnerabilityvulnerability criteriacriteria:: calculationcalculation ofof surfsurf--ridingriding
thresholdthreshold inin regularregular deaddead followingfollowing waveswaves inin thethe lightlight ofof
bifurcationbifurcation theorytheory.. InIn addition,addition, calculationcalculation ofof wavewave--inducedinduced
andand rudderrudder--inducedinduced yawyaw momentmoment duringduring surfsurf--ridingriding..
DirectDirect procedureprocedure:: calculationcalculation ofof totaltotal stabilitystability failurefailure raterate inin
i li l ii ii hh bi ibi i ff
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irregularirregular sternstern quarteringquartering waveswaves usingusing thethe combinationcombination ofof
deterministicdeterministic analysisanalysis withwith aa timetime--domaindomain codecode andand
probabilisticprobabilistic theorytheory ofof locallocal wavewave heightheight andand wavelengthwavelength
togethertogether withwith thethe NorthNorth AtlanticAtlantic wavewave statisticsstatistics..
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Submitted proposals on Pure loss of stabilitySubmitted proposals on Pure loss of stability

•• USAUSA
11stst levellevel vulnerabilityvulnerability criteriacriteria:: tbdtbd..

dd
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22ndnd levellevel vulnerabilityvulnerability criteriacriteria:: calculationcalculation ofof timetime
durationduration ofof negativenegative GMGM inin regularregular oror irregularirregular
followingfollowing waveswaves..
DirectDirect procedureprocedure:: tbdtbd
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Submitted proposals on Parametric rollingSubmitted proposals on Parametric rolling

•• JAPANJAPAN
11stst levellevel vulnerabilityvulnerability criteriacriteria:: tbdtbd..

dd
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22ndnd levellevel vulnerabilityvulnerability criteriacriteria:: tbdtbd..
DirectDirect procedureprocedure:: calculationcalculation ofof totaltotal oror partialpartial stabilitystability
failurefailure raterate inin irregularirregular followingfollowing oror headhead waveswaves asas
ensebmleensebmle averageaverage ofof manymany realisationsrealisations usingusing aa timetime
domaindomain simulationsimulation codecode withwith thethe NorthNorth AtlanticAtlantic wavewave
statisticsstatistics..
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Specification  for new criteria (option A)Specification  for new criteria (option A)

•• 11stst levellevel vulnerabilityvulnerability criteriacriteria::
SimpleSimple criteriacriteria asas currentcurrent ISIS CodeCode hashas.. IfIf aa GZGZ curvecurve inin stillstill

tt ii ii tt ii d dd d
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waterwater isis given,given, nono computercomputer isis neededneeded..
•• 22ndnd levellevel vulnerabilityvulnerability criteriacriteria::

CalculationCalculation usingusing offsetoffset datadata otherother thanthan aa GZGZ inin stillstill waterwater isis
allowedallowed butbut probabilityprobability isis notnot explicitlyexplicitly usedused.. SpreadSpread--sheetsheet
calculationcalculation shouldshould bebe sufficientsufficient..

•• DirectDirect procedureprocedure::
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CalculationCalculation ofof probabilityprobability (or(or rate)rate) ofof stabilitystability failurefailure inin thethe
NorthNorth AtlanticAtlantic oror operationaloperational areaarea cancan bebe includedincluded.. UseUse ofof
computercomputer programprogram cannotcannot bebe prohibitedprohibited.. CalculationCalculation usingusing
discretisationdiscretisation ofof timetime andand space,space, suchsuch asas CFD,CFD, shouldshould bebe
avoidedavoided becausebecause ofof difficultydifficulty ofof V&VV&V..

Specification  for new criteria (option B)Specification  for new criteria (option B)

•• 11stst levellevel vulnerabilityvulnerability criteriacriteria::
SimpleSimple criteriacriteria asas currentcurrent ISIS CodeCode hashas.. IfIf aa GZGZ curvecurve inin stillstill

tt ii ii tt ii d dd d
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waterwater isis given,given, nono computercomputer isis neededneeded..
•• 22ndnd levellevel vulnerabilityvulnerability criteriacriteria::

CalculationCalculation ofof probabilityprobability (or(or rate)rate) ofof stabilitystability failurefailure inin thethe
NorthNorth AtlanticAtlantic oror operationaloperational areaarea cancan bebe includedincluded.. UseUse ofof
computercomputer programprogram cannotcannot bebe prohibitedprohibited.. CalculationCalculation usingusing
discretisationdiscretisation ofof timetime andand space,space, suchsuch asas CFD,CFD, shouldshould bebe

id did d bb ff diffi ldiffi l ff V&VV&V
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avoidedavoided becausebecause ofof difficultydifficulty ofof V&VV&V..
•• DirectDirect procedureprocedure::

CalculationCalculation usingusing discretisationdiscretisation ofof timetime andand space,space, suchsuch asas
CFDCFD cancan bebe usedused becausebecause ofof difficultydifficulty ofof V&VV&V.. ModelModel
experimentexperiment inin aa seakeepingseakeeping basinbasin cancan bebe usedused asas wellwell..


