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INTRODUCTION

Fornewmerchantshipconstruction,therearerequirementsfor
qualityassuranceforhullanddeckplatingbuttweldsl;however,
therearenosuchrequirementsfortheweldswhichjointogether
thesectionsoflongitudinalstiffeners.Ithasbeensuggested
thattheremaybea needforqualityassuranceherealso.The
reasoninginfavorofnondestructivelyinspectingtheseweld
jointsisthattobeconsideredeffectiveinresistinghull
bending,longitudinalo
etc,mustbecontinuous9.shell’

decks,longitudinalbulkheads,
. Whiletherequirementforcontinuity

stronglysuggestsa needforNondestructiveTesting(NDT),there
areadditionalconsiderations.

Modernsteelvesselscontainliterallymilesofweldswhich
bearloadandforwhicha rationalecanbeconstructedsupporting
a needforNDT;buttodoNDTonallsuchweldswouldbe
prohibitivelyexpensive.Asa consequence,thebuildersofships,
theowners,andtheregulatoryagencieshavedevisedschemes
wherebywhatNDTistobedonewillbeconcentratedonthoseweld
jointswhichexperiencehasproventobesubjecttothemost
severestresses,primarilythehullplatingbuttwelds.

AnyNDTappliedtojointselsewherewouldinvolveeithersome
substitutionofinspectionlocationsoraddedcostoffabrication.
Eitherofthesealternativeswouldbea majorconsiderationtothe
shipbuildingindustryandchangesinpresentprocedureshould
notbeinitiatedwithouttechnicalfactssupportingthatposition.

TheNavalSurfaceWeaponsCentercontractedtoresearchthis
subjectandmakerecommendations.This
resultsofthatwork.

OBJECTIVEANDSCOPE

reportdescribesthe

Theobjectiveofthistaskhasbeen
a needfornondestructiveinspectionof

todetermineifthereis
theweldswhichjointhe

sectionsoflongitudinalstiffeners.Thiswastobedon=by
reviewingavailablemarinecasualtyreportsandsurveyingthe
majorshipbuilderstoascertainiftheweldjointsinquestion
haveahistoryoffailure,andbyconsultationwithnaval
architectstodeterminetheload-bearingrequirementsfor
longitudinalstiffeners.

Ifitweredeterminedthatnondestructivetestingshouldbe
done,thenrecommendationsweretobemaderegardingmethods,
procedure,acceptance,criteria,etc.Suchrecommendationswould
reflectthecurrentstate-of-the-artofNDT.



LONGITUDINALSTIFFENERS

Therearetwogeneraltypesofshipconstructionemploying
stiffeners:longitudinallyframedandtransverselyframed.
Thisstudywaslimitedtolongitudinallyframedshipsandtofour
specificcross-sectionalconfigurations:i.e.,,,L,,, ,,T!!, lIHII ,

andflatbar,Figure1. Althoughtheconfigurationsdiffer,in
eachcasecontinuityisachievedbya buttweldbetweensections.
Withoutexception,thesebuttweldsarespecifiedforfull
penetration.Thesectionsareordinarilytwentvfeetorlonaer.
Thicknessmaybeas
or~re.

Whiletheremay
accessible,inmost

CASUALTYREPORTS

littleas1/4inch,Grasg;eatasanin;h

becaseswhereonlyonesideoftheweldis
instancesbothfacesoftheweldareaccessib

ItwasdeterminedthattheU.S.CoastGuarddoeshavea
fileofcasualtyreports.TheUnitedStatesSalvageAssociation
Inc.doesnotandtherecordskeptbytheAmericanBureauof
Shippingarenotsuitedtoa searchforspecificstructural
memberfailure.

TheU.S.CoastGuardmaintainsa recordofstructural fajlur~
casualties. Since 1963 a total of 897 cases havebeencategorize
andincorporatedintoa computerprogram.Usingthekeywords,
“structuralfailure”,“steelwelds”,“fracturedplates and

internals”,and“fracturedwelds”only88possiblecaseswere
uncoveredforuseinthisstudy.3A carefulreviewofthese88
reportsrevealedthatnoneoftheseciteda fractureofthetype
ofweldjointpertinenttothisstudy.

Throughletterin-wiryitwaslearnedfromtheAmericaBureau
ofShippingthattheyhavenoevidenceofstructuralproblems
relatingtobuttweldsinlongitudinalstiffeners.

CONSIDE~TIONSRELATINGTONAVALARCHITECTURE

Longitudinalarenormallymadecontinuousinordertoassure
theireffectivenessinresistingbendingofthehullgirderand
classificationsocietiesincludethemincalculatingthehull
girdersectionmodulus.Inregardtowelddiscontinuities,the
navalarchitectassumesthattheweldjointisatleastasstrong
astheparentmetalofthestiffeners.Thisassumption
necessitatesfullpenetrationweldinganddoesnotallowfor
weldingflawsexceptwithintheframeworkofanaddedsafety
factor.Containershipsarea specialcase.Sincethereis
relativelylittledeck,thestrengthordinarilyprovidedbythat
memberisdesignedintolargeboxgirdersoneachsideoftheship
andqualityassuranceisespeciallyimportant.
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Certainothertypesofshipshavea longitudinalgirder
incorporatedintothedeckwhichfunctionsthereasdoesthe
keelinthehull.Thesealsoarel~ngitudinalswith
requirementsforcontinuity.

A SURVEYOFMAJORSHIPBUILDINGFACILITIES

Itwas specificallyrequestedthatthemajorshipbuilders
becontactedinregardtothistaskandpursuanttothatrequest,
a surveywasconductedwhichincludedvisitstofivemajor
shipbuilders.Fromthissurvey,itwas learnedthatfailurein
serviceofthesetypejointsis“very”infrequentandconsequently
verylittleNDTisdoneexceptforcontainerships.WhenNDTis
doneonthelongitudinaljoints,itisusuallybecausesuch
inspectionhasbeenrequestedbytheowner.However,the
shipbuildersdosomeNDTjusttoencourageandmaintaingood
workmanship.

Sincethesearefullpenetrationjoints,radiographyand
ultrasonicsarethemethodsusedtodetermineinteriorintegrity.
Ultrasonics(UT)ismostcommonlyusedbecauseoflowercost
andeaseofapplication.

Usually,theacceptancecriteriaisthesameasthatused
whenevaluatinghullwelds.Inonecase,theultrasonicacceptance
criteriawasmodifiedtopermit“slightly”longerdiscontinuity
lengthbutwiththesignalamplitudecriteriaunchanged.

DirectcostswouldbeunchangedifNDTofthesejointswere
tobesubstitutedforsomeotherhullweldinspection.If,
however,thistypeNDTweretobedoneinadditiontothecurrent
amountofweldinspection,thentherewouldbeanincreasein
inspectioncostsat’arateequivalenttowhatisnowchargedper
jointinhullweldNDT.

Thebox-girdertypeconstructionfoundincontainershipsis
a specialcaseandisextensivelyinspectedprimarilywithUT.
Theprocedureandacceptancecriteriausedisthesameasthat
forbuttweldsinhullplating.

CONCLUSIONSANDRECOMMENDATIONS

BaseduponthereviewoftheCoastGuardCasualtyReportsand
thesurveyofthemajorshipbuilders,it is concludedthatthere
isnotatthistimeanyseriousproblemregardingtheweldswhich
jointogetherthesectionsoflongitudinalstiffeners.Accordingly,
itisrecommendedthatthepresentpracticebecontinuedwhereby
thefundsavailableforNDTareconcentratedonthoseweldjoints
knowntobesubjecttoseverestress.

Thecontainershipisa specialcaseandmeritsnondestructive
testingofallbuttweldsintheboxgirderconstruction’to
provideassuranceofproperweldquality.Presentpractice
appearsadequate,

4



1tshouldbenoted,however,thatthelongitudinalstiffeners
areload-bearingmembersandthatthereisa technical
requirementforcontinuity.If,inthefuture,evidenceisfound
thatthesetypejointsarefailinginservice,thenthepreceding
conclusionsandrationaleshouldberevised.

Iffutureexperiencedoesproducea needfornondestructive
testingoftheseweldjoints,theprocedureandacceptance
criteriausedonhullbuttweldscouldbeused.
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