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ABSTRACT

Thisdocumentreportstheresultsofthecalibration
ofthestraingageportionoftheshipresponseinstrumen-
tationinstalledontheSEA-LANDMcLEANSL-7classcontain-
ership.Thecalibrationconsistedofa successionofloading
conditionsachievedbyselectivelyremovingcontainercargo,
andwasperformedonApril9-10,1973inRotterdam.The
measuredstresschangesarecomparedwithcalculatedpredic-
tions,andtheresultsarediscussed.Ingeneral,themeas-
urementsandcalculationsagreesubstantiallywithintoler-
ancesassignabletophysicalconditions.
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I. INTRODUCTION

TheSEA-LANDMcLEANisthefirstinaclassofeighthigh-speed(33knot)
containerships.Eachcarries200forty-footand896thirty-five-footcontainers.
Inordertoinsurea rapidturnaround,theshipsweredesignedwithvirtuallyun-
obstructedhatchesrunningover80%OTtheship’slengthforloadingofbelow-
deckscargo.Suchanarrangement,however,greatlyreducestorsionalstiffness
andnecessitatesa revisedstructurallayout.

InstrumentationofthevesselandcollectionofseawayresponsedatabyTele-
dyneMaterialsResearchispartofa largerSL-7programofmodeltesting,struc-
turalanalysisanddatacorrelationbetweenvarioustasks.Calibrationofthe
straingagesensorsformsanintegralpartofthedatacollectionandcorrelation
tasks.
II.OBJECTIVE

The
ationof

1.

2.

calibrationeventsuppliestwoimportantfactorsnecessarytotheevalu-
seawaydata.

CheckoutoftheInstrumentationSystem.Thecalibrationwasthefirstop-
portunitytocheckoutthesenseandmagnitudeoftheinstalledgaging
systemagainsta deterministicallyvaryingload.Duetothecomplexityof
thestructureitisnotalwayspossibletomakesuccessfulapriorideci-
sionsregardinggagelocations.Unusualloadpaths,stressconcentra-
tions,interactionsofappliedloads,thermalenvironments,servicecondi-
tions,modelingapproximations,constructiontechniques,andotherunpre-
dictableconditionsallmayacttoinvalidateorreducethedesiredef-
fectivenessofappliedinstrumentation.Calibration,therefore,makes
~~~~ibleanoverallcheckofthedatasystemundera rationalapplied

.

DeterminationofConstants.Thesecondandperhapsmoreimportantaspect
ofthecalibrationisthatitprovidesdataforthedevelopmentofpropor-
tionalityconstantsorinfluencecoefficientsbetweentheappliedload
andthemeasuredresponse.Thesefactorscanthenbeusedtogenerate
appliedloadsfromtherecordedseawaystresses.

Ideally,a calibrationprocedureseekstoapplysequentiallyaseriesofpure
(single-component)loadswhilethespecimenisata uniformandconstanttempera-
tureandfreefromotherinfluencingfactorsorloads.Theseconditionswerenot
fulfilledinthepresentcalibrationexperimentduetovariouspracticallimita-
tions.Thelimitationswillbenotedandthedeviationsfromidealconditions
describedintheappropriatesucceedingsections.

III.CONCLUSIONS

Thefollowinggeneralconclusionscanbedrawnbasedonthedatagathered
duringthecalibrationexperiment:

1. Measuredchangesinmidshipverticallongitudinalbendingstresswere
consistently80percentofthecalculatedchanges.Becauseofpossible
differencesbetweentheas-constructedandthetheoretical(minimum-

. ..-_
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scantling)sectionmodulusuponwhichthecalculationswerebased,this
correlationisreasonableandindicatesfurtherthattheload/response
characteristicislinearandthatdataacquisitionandreductiontech-
niquesdonotcontainanysignificantsystematicerrors.

2. Datahavebeenreportedrelatingresponsetoappliedloads,making
possiblethedevelopmentofproportionalityconstants.

3. Stresslevelsachievedduringthecalibrationareinmostcasessmall
relativetomaximummeasuredseawaystressvariations,andthermalcondi-
tionswerenotconstantoverthedurationoftheexperiment.Extrapola-
tionsofloadsbyproportionality,therefore,shouldbeundertakenwith
caution.

4. Themaximumobservedstresschangeforthecalibrationsloadings(10,200
psi,SensorSYA,duringthetorsionloading,Condition4 toCondition6)
occurredatthestarboardaftcornerofHatchNo.9,justforwardofthe
AftHouse.Otherhatchcornersatstationswherehatchwidthchangesare
encounteredexhibitedhighshearstressesnearthestressreliefcutouts.
Thehatchcorners,therefore,areprobablythemosthighlystressedparts
ofthestructure.

IV. INSTRUMENTATION

GeneralSystem.Thesensorsusedinthecalibrationexperimentwerethe
identicalonesusedintheFall/Winter1972-73seawaydatacollectionprogram.A
totalof105discreteinstrumentationchannelsareinstalledandwereavailablefor
monitoring.Ofthese,97werestraingagesensors(includingsomemultipleactive
elementbridgesdesignedtobesensitivetoonlyspecifictypesofloading),six
wereship’smotion(fourlinearaccelerationandtworotationaldisplacements),one
wasamultiplexedcombinationofshipoperatingparametersandonewasassignedto
awaveheightradar.Onlythestraingagesensorssawusefulinputlevelsduring
thecalibrationexperiment.TableIcontainsa listingofallinstrumentationsen-
sors.Itshouldbenotedthattheverticalbendingstressisrepeatedonbothre-
cordersformatchingpurposes.Forrecordkeepingconvenience,however,eachof
thefiverepeatedmonitoring(onRecorderNo.1andonRecorderNo.2 inModesA,
B,C,andD)isassignedaseparatesensornumber.TableIIlistsabbreviations
usedforsensornomenclature.

Figure1presentstheoverallinstrumentationlayoutandsignalflowasin-
stalledontheSEA-LANDMcLEAN.Allstraingaesandshipmotionsensorsarefirst

7terminatedinIntermediateJunctionBoxes(IJBpositionednearthesensorlocation.
AllinstrumentationisthenroutedtoJunctionBoxes(JB)installedbytheship’s
electricalcontractors.Cablingforthedatacollectionsystemisdesignated“612”
throughouttheship.Themajorityofstraingagesignalsarefeddirectlyfrom
IJB’stoJB’s.SensorsNOS.43through84and86through105additionallypass
throughtheRosetteSelectionBox(RSB)andGirderSelectionBOX (GsB),respec-
tively,wheresignalsareselectedandpatchedforrecording.Duringthecali-
bration,allavailablesignalswerepatchedandrecordedforeachloadingcondi-
tion.(Foramoredetaileddefinitionofthesegagesandselectionarrangement
seeReference1.)

ScratchGages.AllshipsintheSL-7serieshavea “scratchgage”mechanism
installedinthestarboardtunnelatmidshipsforlong-termmonitoring.These
self-containedgagesareintendedtorecordthemaximumstraininthetunnelside
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stringeronwhichtheyaremounted.IntheMcLEAN(only)twoinstrumentsarein-
stalled,oneeachportandstarboardmidships.Bothinstrumentsweremanuallyad-
vancedandrecordedthestrainattheselocationsforeachcalibrationcondition.

AdditionalGages.Threeadditionalgages,notavailableforanalogmonitor-
ingduringseawayruns,wereinstalledforfuturereference.LocatedattheAft
House/Hatch9 starboardcutout,thesegageswerereadmanuallyusinga strain
indicatorduringthecalibrationforConditions3 to7.

GageLocations.A shortreferencedescriptionofthelocationofallsensors
isincludedinTableI. Anexpandeddescriptionandbriefrationaleforeachsen-
sorarepresentedinTablesIIand111.Reflectedinthegagelayoutisthereali-
zationthatlongitudinalverticalbendingisthesinglemostimportantoperating
parameter.Duetotheunusuallyhighspeedoftheship,extensiveshipmotionsen-
sorsareincorporatedtogatherdataonrigid-bodymotions.Themajorityofthe
remaininggagesarelocatedtoascertainthemagnitudeandeffectofthetorsional
loadinganddistributionswhicharemajorconsiderationsinthestructuraldesign.
Suchloadingstendtoinducea fixed-end-bendingtypeofdeformationinthetrans-
versegirdersanddevelopstressconcentrationsathatchcorners.

Figure2 presentsanoverall
lationdetailsofthestraingage

planofgagelocations.Figure3 presentsinstal-
instrumentation.

v. THECALIBRATIONEXPERIMENT

Thedocksidecalibrationexperimentwasconductedon9-10April1973inRotter-
dam,Holland.Originallytheplanwastobeginfroma fully-loadedshipandselec-
tivelyremovecontainercargosoasfirsttoproducethreeincrementsofchangein
longitudinalverticalbendingmomentandthentwotorsional(twistingabouta long-
itudinalaxis)momentdistributionincrements.Theinitial(dockside)condition
wasdesignatedNo.1,thefiveunloadingincrementsdescribedareConditionsNos.2
through6,andthefinal(empty)conditionisNo.7. Duetoscheduleconstraints
ConditionNo.2wasdeleted.Forsimilarreasonsafullsetofzeroreadingsat
dockside(ConditionNo.1)usingallpatchingoptionswasnotpossible.Forthis
reasona previouscondition,cominguptheMaasRiveratslowspeed,wasdefined
asConditionZero.Allothermeasurementsreportedarereferredtoitunlessother-
wisenoted.(AnyotherconditionmaybedefinedasZerobyalgebraicallysubtract-
ingthereadingforthatconditionfromallreadingsattheotherconditions.)

EnvironmentalconditionsduringthecalibrationarepresentedinTableIV,and
theobserveddraftsareinTableV. Figures4a-4dillustratethechangesincon-
tainerloadingswhicharepresentedinTableVI. Figures5a-5fpresentthecalcu-
latedverticalbendingmoment,verticalshearforce,andtorsionalmomentdistribu-
tionsforeachcondition.Containerunloadingproceededasdescribedbelow:

Condition1
Docksideinitialreadingsweretaken,nounloading,allchannelsandpatchop-

tionswerereadbymeter,taperecordingsmadeonallmodesbutoptionsnotpatched.
(Note:CargoholdsbeneathHatch3 and10wereemptythroughoutthecalibration.)

Condition3 (Figure4a)

DeckcontainersremovedfromHatches1through4 and12through15.Allop-

— —



-4-

tionswerereadfrommeterandrecordedontapeforthisandsubsequentconditions.
Thisconditionisthemaximumdecreaseinhogging(verticalbending)moment.

Condition4 (Figure4b)

RemainingdeckcontainersonHatches5 through11removed.
removalresultsinanincreaseinhoggingmomenttowardarrival

Thism
level.

Condition5 (Figure4c)
ContainerswereremovedfromstarboardsideofHatches1through7,

portsideofHatches8 through15,generatingatorsionalmoment.After
matelyone-halfoftheunloadingwascomplete,Condition5wasrecorded.
coverswereplacedasymmetricallytocontributetothetorsionalmoment.

Condition6 (Figure4d)

CompletionofunloadingdescribedinCondition5. Thisisthe
sionalload.Itshouldbenotedthatthisalsochangesthehogging

Condition7

dshipcargo

andthe
approxi-
Hatch

maximumtor-
momentcomponent.

Nominallyemptyshipexceptforonepropeller(47longtons)loadedinto
Hatch3andonepropellerinHatch4, allhatchcoverson.
VI. RESULTS

Aspreviouslynotedonlystraingagesensorsproducedusefuloutputsduring
thecalibration.A summaryofallstraingageoutputs,referencedtoCondition
Zero,ispresentedinTableVII.Singlegagestrainshavebeenconvertedto
stressbymultiplyingbyYoung’sModulus(E).Inthecaseofthree-armrosette
gages,calculatedprincipalmaximum(ol)andprincipalminimum(ml)stressesare
alsogivenalongwiththeangularorientationtotheprincipalaxisasmeasured
fromthe“A”orlongitudinalgage.ChangesinHatch7dimensionsweremeasured
duringthetorsionalpartofthecalibration,andarepresentedin TableVIII.

VII. DISCUSSION

Theresultsofthecalibrationexperimentfallintotwoclassesdependingupon
whetherornotthedatacanbepredictedbytheoreticalcalculations.Calculations
ofverticalbendingmoment,verticalshearforce,andtorsionalmomentwerepre-
paredbytheAmericanBureauofShippingfromtheloadinginformation,butonlya
relativelysmallnumberofthesensorsweredesignedtomeasuretheeffectsof
thesebasicloadings.Theremainderofthestraingageswereplacedinareasof
interestwherecalculationsaredifficult,andtherearenospecificpredicted
valuesavailableforcomparison.Theresponseofthesegagestotheappliedload-
ingsis,therefore,ofgreatinterest,andtheseresultswillbeconsideredfirst.
Figureshavebeenpreparedasnotedtoillustratethisdiscussion.

— .
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RectangularRosetteGages(MountedUnderdeck)

Thereisa greatsimilarityinrecordedstrain(convertedtostress)be-
tweengeometricallycomparablerosetteelementslocatedatFrames226and258;
R5andR1O;R6andRll;R7andR12;R8andR13;R9andR14.Althoughthegages
atthemoreforwardlocationshowapproximately25percentlowerstress,the
generalchangeswithloadaresimilar.Thiswouldbeexpectedfromthesimilar
sectionsastheloaddecreasesforward.Anotherdecreaseinstressisexhibited
atthenextforwardlocation(Frame290),buttheresponseismodifiedduetothe
influenceoftheForwardHouse,especiallyinreducingthediagonalstresses.In
thisconnection,thelongitudinalstressespredominateinthetunnelatFrames258
and290,whereasthediagonalstressespredominateinthetransversegirdernear
thehatchcorners.

Figure6 showstheoutputofeachelementofAR1andAR2.Thesearelo-
catedsyrmnetricallyontheportandstarboardsides,respectively,atFrame143
neartheHatch9 cornersjustforwardoftheAfterHouse(seeFigure3). The
oppositeactionofthetorsionalloadingcanbeseenclearlyhere;thelongitudi-
nalandtransverseelementsexhibitnearlyequalstresschangesbutinopposite
directions.Similarbehaviorcouldnotbeexpectedinthecaseofthediagonal
elementssincethesearetangenttothehatchcornercutoutontheportside,but
radialtothecutoutonthestarboardside.Notetherelativelylargetensile
stressontheport(tangentialside)diagonalindicatinga stressconcentration
aroundthisdetail.

Figure7presentsasimilarrepresentationfortheRIandR2gageslocated
portandstarboardjustaftoftheForwardHouse,neartheHatch1corners.Since
allthecargousedtoapplytheverticalbendingandtorsionalmomentswasaftof
thissection,onemightexpectnegligiblestresschanges.Relativelysignificant
longitudinalstresschangesareexhibited,however.Theseareassociatedmorewith
therestraintofwarpingstressesthanwiththebendingmomentchanges.Apparent-
ly,boththeForwardandAftHousesrestrainthefreeactionoftheopencelltor-
sionaldeflections,thusgivingrisetosignificant(incomparisonwiththosein-
ducedbyverticalbending)longitudinalstresscomponents.Thesecomponentsare
especiallyimportantathatchcornersnearthehousestructuresbecausethehouse
structuregeometriesfurtherincreasetheirmagnitudes.

AdditionalGages

Threeadditionalgages(SY)werelocatedcircumferentiallyaboutthehatch
cornerreinforcementonthestarboardsidejustforwardoftheAftHouse(Hatch9).
Thefirstofthesegages,SYA,displayedthehighestrecordedstrainchangeofany
gageduringthecalibration.Thisgagewaslocated221/2degreesfromthelong-
itudinaldirectionaroundthecutoutring.Thesegageswereinstalledespecially
forthecalibration,andwerereadwithastrainindicator.

TransverseGirder(NormalStresses)

GagesTGFS,TGMS,andTGASwerelocatedinforward(Frames242-244),mid
(Frames194-196),andaft(Frames78-80)transversegirders,respectively.Each
exhibitedsimilargeneralresponseswhichmaybecharacterizedasa changeinbend-
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ingstressdistributionfromverticaltohorizontalastheloadingconditions
werevariedfromConditions1to6. Themidgirderwasthemostheavilyinstru-
mented,withthreenormalstressgagesineachside(oneeachatthecornersand
midpoint),oneeachatthetopandbottommidpoint,andoneshearinstallation
ateachsidequarterpoint.Forwardandafttransversegirderswereinstrument-
edonlywithnormalstraingagesneareachsidecorner.(Noreadingswereob-
tainedfromtheafttransversegirderforwardbottomcornergage,TGAS2,dueto
excessivezerooffset.)Eachgagesetwasmountedina verticalplaneabout
fourfeetinboardfromthestarboardtunnel--transversegirderinterface.The
changefromtheslow,steadyaheadrivercondition(ConditionZero)todockside
(Condition1)showsasasignificantincreaseinverticalbending.In all cases,
thechangeinstressdistributionfromCondition1toCondition6 ischaracter-
izedbyachangefromverticaltohorizontalbendinginthegagearrays,asshown
inFigure8. Thisisassumedtoresultfromfirstthedecreaseinverticalbend-
ingandthenthetorsionalwarpingofthehullcrosssections.Theformerwill
resultinupperfibertensionandlowerfibercompression,sincethereference
conditionisloaded,andunloadingisthesameasapplicationofanupwardload.
Thelatterwillresultintensionintheaftfibersandcompressioninthefor-
wardfibers.Someofthedistortioninthestressplotsisprobablyduetothe
influenceofthebulkheadontheaftsideofeachtransversegirdersection.

Shearstressesrecordedattheuppersectionremainfairlyconstantwhile
thoseatthelowerquarterpointstendtobecomeincreasinglynegative,especi-
allyonthebulkheadsidewherea changeinshearingstressof-6450psiwasre-
corded.

ForwardLongitudinalStrain
Foursingle-elementageswerelocated12inchesbeloweachlongitudinal

Ytunnel(portandstarboardand12inchesaboveeachtanktopatFrame290.
Threeofthesegagesexhibitedfairlylowstress(1,000psiorless)withlittle
responsetobendingloadsandlimitedbutdefinitetorsionalresponse.The
fourthgageinthegroup(top,port)showeda large,linearincreaseintensile
strainbetweenConditionsZeroand3. Sincetherewasno staticloadchange
betweenConditionsZeroand1,thereshouldhavebeennosignificantinduced
strain.Similarly,theloadchangebetweenConditions1and3 shouldnotcause
theamountoftensilechangeindicatedatthislocation.Additionally,the
strainremainshighthrouhCondition7.

7
Itmustbeassumed,therefore,that

therewasawarm-to-coolcomingupriver/docksideshadow)thermalrestraint
stressinducedatthislocation.ThegeneralresponseafterCondition4 iscon-
sistentwiththeloadingconditionsassuminganinitialzerooffset.

CalculatedData

Thelongitudinalverticalbendingmomentsandtheverticalshearforces
wereobtainedfromtheABS“StaticLongitudinalStrengthCalculationforSL-7
Sea-LandContainershipStudy”datedFebruary8,1974fortheappropriateframe
(seeFigures5athrough5f).Theverticalbendingmomentsweredividedbythe
appropriatesectionmodulus(toporbottom)takenfromtheSea-LandService,Inc.
ContainershipConstructionCenterDrawingNo.10-097,“SectionModuli,Bending
Moment(Cond.7)andBend.StressesCurves”,datedMay5,1972.Usingthese
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datathenormalstresseswerecalcu”

‘b

atedbytherelationship

‘b=—z
whereS,andM.arethebendinqstressandbendin~moment,

andZ isthesectionmodu~usat!hesectionofi~terest.Theresul~softhe
calculationsareshowninTable1X.

Thetorsionalmomentsateachhatchforeachloadconditionwereob-
tainedfromABScalculationstitled“SEA-LANDMcLEANCalibrationTests,Tor-
sionalMoments(Ton-Feet)”,andarealsoplottedinFigures5athrough5f. Sum-
mingthesetorsionalmomentcontributionsperhatchforeachloadcondition
alongtheshiplengthafttoforward,usingtheappropriatesignconvention,
producesanaccumulativetorsionalmomentperhatchforeachloadcondition.
ThesetorsionalmomentsaretabulatedinTableX.

LongitudinalVerticalBending
A comparisonofmeasuredandcalculatedvaluesispresentedinFigures9

and10.ThetrackingofthetwosetsofdataagainstConditionisgoodinFig-
ure9,eventhoughtheabsolutemagnitudesarerelativelylow.Figure10demon-
stratesthisrelationshipmoreclearlybyplottingthemeasuredvaluesagainst
thecalculatedones.Allofthepointslieonastraightlinehavinga slope
of0.8.

Figure11presentsthelongitudinalstressesmeasuredtopandbottom,
portandstarboard,atmidshipwiththemeasuredandcalculatedverticalbend-
ingstressesandthecalculatedtorsionalmoments.Theseplotsshowtheship
bendingastheunloadingproceedsfromtheslighthoggingsenseatCondition1
tothegreatesthoggingsenseattheunloadedCondition7. Inproceedingfrom
Condition1toCondition3,itisevidentthattheshipchangesfroma hogging
sensetowardasaggingsense.Thisresultisreasonable,asingoingfromCon-
dition1toCondition3containersareremovedfromthedeckoverHatches1-4
and12-15,whichtendstoproduceamoreconcentratedloadatmidship.Proceed-
ingtoCondition4 showsamomentchangebacktoahoggingsense.Thehogging
continuestoincreasetotheunloadedCondition7. Thisincreaseinhoggingcan
beattributedtothefactthatastheshipisunloadedthebuoyantforcesfor-
wardandaftdecreaseatafasterratethanatmidship.

DetailedanalysisofFigure11andthedatainTableVIIrevealssomeun-
expectedresults,however,especiallyfromthestarboardneutralaxisandbottom
gages.Althoughtheextremefiber(topandbottom)gagesrespondintheexpected
senseforthetwoverticalbendingconditions,themagnitudeofchangeforthe
portandstarboardgages,whichshouldbeapproximatelyequal,infactisconsid-
erablydifferent.Thisindicatesanonuniformityofthebendingmomentacross
thesectionwhichispresentlyunexplained.Further,therelativelyhighstress
changesindicatedatthestarboardneutralaxis(notplotted)isalsounexplained.
Thisgageislocatedontheneutralaxisapproximately24-3/4feetabovethebase
line,which,forthecalibration,equalsthedraftshortlyafterCondition4. In
otherwords,thisgageisatwatertemperatureunderonecondition,andatapprox-
imatelyairtemperatureduringthesucceedingcondition.Duetotheinherent
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self-temperaturecompensationofthestraingagesused,thermally-induced
strainswillnotbeindicated.However,restraintsofthermalstrainsare
actualstressesandareindicatedbythegage.Threetypesofthermally-
inducedstressesarepossibleforthecalibrationconditions:grosshorizon-
talbending,grossverticalbending,andlocalstresschangesacrossthermal
interfaces(i.e.,thewaterline).Grosshorizontalandverticalbendingdue
torestraintofthermally-inducedstrainsresultincompressivestressesin
thestarboardsideanddeck,respectively,forthecalibrationconditionof
coolwaterandwarmair/sunonthestarboardsideanddeck.Thelargestress
exhibitedbythestarboardneutralaxisgagecannotbeexplainedbythesecon-
siderations.Itisalsointerestingtonotethatthisstressislargelymain-
tainedatCondition7 (unloaded).Asa resultofthisunexplainedbehavior,
aphysicalcheckwasperformedontheinstallation.Allcircuitswerefound
tobeoperatingcorrectlyandwerecorrectlyidentified.

ScratchGaqes

A scratchgage(atimer-advanced,peak-strain-reading,mechanicalrecord-
ingstraingage)hasbeeninstalledinbothlongitudinaltunnels,midship,at
thehalf-heightsideshelllongitudinalstringer.(OthervesselsintheSL-7
classhavebeenfittedwithonesuchgageeach,inthestarboardtunnelata
similar”location.) Bothrecordingchartswereadvancedmanuallyateachcali-
brationconditionforrecordingpeakstrain.Forthecalibrationexperiment
inducedstrainsproducedstylusdeflectionsontheorderof!).020inch,aquan-
titywhichisdifficulttoscaleprecisely.Theplotofthesestressesin
Figure12alsopresentsthecorrespondingoutputsfromthetunneltopstress
gagesnearthesamelocations.Agreementbetweenthetwotypesofinstrumenta-
tionisgenerallygood,especiallyforthelowstressesinvolved.

TorsionalShearMidship

Intheabsenceofdetailedsectionalinformationsuitableforcalculating
shearstressesusingthecalculatedtorsionalmoments,themomentsthemselves
havebeenplottedinFigure13alongwiththemeasuredsheardata.Thecompari-
sonisgenerallygood.Virtuallynooutputisindicateduntilthestartofthe
torsionalloadingcondition.Althoughthereisnochangeinthehorizontal
bendingsensoroutputforConditions1 through4, anincreas~ngoutputisindi-
catedforConditions5 and6. Thiscorrespondstothetorsionalstressdistri-
bution(restraintoftorsionalwarpingresultinginsymmetricallyoppositenormal
stressesaboutthecenterlineandtorsionalneutralaxis).Itisalsopossible
thatsom ofthisisduetothermally-inducedhorizontalbendingwhichisrestrain-
edb,vtheconstant-temperatureshipbottom.

Lowoutputsareexhibitedbythetwoboxgirder(longitudinaltunnel)gages
locatedonthetunneltop(deck)andbottom(seeFigure14).However,theindi-
cationislargerfortheshearconditionsandofoppositesignontopandbottom
aswouldbeexpectedduetotheshearflowaroundtheclosedboxsection.Thetop
gageonthestarboardboxgirderappearstotrackfairlywellwiththecalculated
torsionalmoment.Thebottomgageappearstoberespondingtoshearassociated
withhorizontalbending,whichtendstoreduceitsresponsetothetorsional
moment.However,itisverydifficulttorelatecalculatedandmeasureddatawhen
themeasuredstressesareofsuchlowmagnitude.
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FowardandAftSideshellShear

Oneverticalshearsensorwasinstalledoneachsideshellneutralaxis
atFrames289-290andFrames87-88witheachmonitoredseparately.Thefor-
wardpair(Figure15)arelocatedattheneutralaxisandexhibitedsimilar
shearstresses,indicatingthattheirresponsewasassociatedprincipallywith
verticalbendingloads.Attheaftlocation(Figure16)thegageswerelocated
abovetheneutralaxisandexhibitedsimilarbutoppositebehavior.A checkof
seawaydatainheadseasrevealedthattheShearAftPorttransducerconsistently
produceddataoppositeinpolarityfromtheStarboarddata,indicatinga polarity
errorinthebridgecircuit.However,ifhorizontalbendingand/ortorsional
loadswerepresent,theireffectscouldnotbeseparatedfromverticalshearwith
transducersofthisconfiguration.Theshearstressesmeasuredwereverylowin
absolutemagnitude.

VIII.GENERALCONSIDERATIONS

Variousfactorspresentinthecalibrationexperimentmilitateagainst
morecompletelyexplainableresults.Someoftheseare:

1. A clear,bright-sunday.Duetotheambienttemperatures,thefact
thatthesunshonedirectlyonthestarboardside,andthealmost24-hourperiod
requiredforthecalibration,thermaleffectsfromporttostarboard,deckto
waterline,andbetweendayandnightloadingconditionsresultedinappreciable
strains.A determinationofthemagnitudeofthesestrainsisdifficultfor
severalreasons.First,theactualdistributionoftemperaturesthroughmaterial
thicknessesandalongvariouslengthandwidthdimensionsisnotknown.From
thetemperaturemeasurementsmadeduringthecalibration(TableIV)a probable
distributionmaybeassumed,butthismaynotbeadequate.Second,theinduced
apparentstraindependsonthedegreeofrestraintofthermalexpansion.(As
mentionedpreviously,noresponseduetounrestrainedthermalexpansionisin-
dicatedbythegagesemployed.Evaluationofthisproblemrequiresamodel
analysis,andtheexercisewouldbecomecircular.

2. Scheduleandotheroperationallimitations.Theoriginaloffloading
plancalledforanintermediateverticalbendingcondition(No.2)whichwould
haveaddedanotherdatapointtoindicatethelinearityandcorrectnessofthe
measuredstrains.Duetoscheduleconsiderations,thispointwasdeleted.Fur-
ther,duetotheexcessivetimeandlaborwhichwouldhavebeenrequired,are-
versetorsionalloadingconditionwasnotincludedintheoriginalplan.This
wouldhavebeenusefulinaidingthe~liminationofbiasedornonsymmetricalload-
ingbehavior.

3. Lowloadlevel.Duetovariouslogisticalandotherfactorstheship
arrivedforthecalibrationexperimentwithlessthana fullcargoload.Mostof
themissingcontainershadbeenlocatedforeandaft,resultinginadecreased
changeinhoggingbendingmomentduringthecalibration.Thissituationcon.
tributedtotherelativelylowstrainlevelsrecorded.Theselowstrainlevels
are,inmanycases,ofamagnitudesimilartothethermalrestraintstresses,
built-infabricationstresses,non-linearstressesduetostructuralnonuni-
formitiesandirregularitiesand/orzerooffsetsanddriftsintheinstrumentation.
In manycasestheload-inducedstresslevelsareinsufficienttoriseabovethese

— . . ..__._. . . . . _
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typesofnoise.However,the1“
considerableconfidenceinthis

4. Simultaneousvariation

nearityoftheverticalbendingresultsprovides
importantarea.
inappliedload.Ideally,durinqa calibration

thevariousloadsarevariedindividuallysothattheef>ectof~achmaybe
ascertainedeasily.Duringthiscalibrationexperimentitwasnotpossibleto
achievethisideal,primarilybecausetheloadingchangeswhichinduceda torsional
responsealsocausedchangesinverticalbendingmoment.Suchasituationmakes
itdifficulttoseparatethecause(load)andeffect(strain)relationship.

IX. REFERENCES

1. Fain,R.A. “DesignandInstallationofaShipResponseInstrumentation
SystemAboardtheSL-7ClassContainershipS.S.SEA-LANDMcLEAN,”
ShipStructureCommitteeReportSSC-2381973.

2. Fain,R.A.,Boentgen,R.R.,andWheaton,J.W. “FirstSeasonResults
fromShipResponseInstrumentationAboardtheSL-7ClassContainership
S.S.SEA-LANDMcLEANinNorthAtlanticService,”ShipStructureCotrrnittee
ReportSSC-264.
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W I (Continued)

SENSORLIST

LT.T
m;I
RIB
FIG
n2k
K/B
R3c
lnri
R3Fi
?.3C
R4A
R49
R4C
R5A
R5a
R5c
?.5,1
R6B
R5C
R7A
R7B
P.7C
S3A
R3SI
~::

Location(L>
Fraae PositionT291[TortsideGird291 NearDeckCtitout
291 UnderDeck
291

{

stbdSideG~rd
291 !:CarDeC!:cutQut
291 UnderDeck
231

[

SthdTunnel
291 InBozrd
291 ~J?,?erDech
291 . .

;;:~[i;:;z
.258

[

StbdSideGird
25B In Corn.Hat2
258 UnderDeck
258

[

StbdSideGird
258 OutCorn.Hat2
25B UnderDeck
25B

[

StbdsideGird
2SB SearDeckCutout
25s UadcrDccP.
258

f.

St3d~.~nne1
258 InSoard
7>H ! L1.,i:,l-Pm-k—.. . —...- ..

Config.

single
Single
Single
Single
Single
Single
Single
singlE
Single
Single
Single
single
Single
Single
Single
Single
Sin@e
Single
single
Sin@e
Slnglc
Single
Single
51?!P1C-.

!/73Seas<—

Orient

I,ong.
Diag.
Trms.
Lmg.
Diw.
Trms.
Long.
Diag.
Tr.cms.
Long.
Diag.
Trans.
Long.
Dimf+
Trar.s.
Long.
Die.g.
Trans.
Long.
Diag.
Trans.
hm*.
Qiag.
T3:)P-.

andCalibration

Sensitive
to—.

N.Strain
N.Srrain
N.Strain
N.Straim
fs.itrain
N,strain
K.SErain
N.Strain
N.Strain
M.Strain
N. Strain
8.Strain
N.Strain
r?.Strain
M.Strain
N.Strain
N.str2im
N, Strain
N.Strain
N.Strain
N.Strain
F.Strain

l!.StraIil
?!.SLraip

lecosder

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
7.
2
2
2
2
2
2

2
2

Channel—-. —
1

(
2-13
VIA

( R,,

[

2-13
VIA
RSD

<
2-13
vIA

( F.s,

)

2-13
VI?,
RSIl

[

2-13
7.!IA
MB

[

2-13
VIA
RSB

{

2-1?
VIA
P.hB

...!

2-13

VIA
q.l\

H~dc

c
c
c
c
c
~
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c
c

J
Cal

3X.6
334.6
334.6
33!,.6
334.6
33/+.6
324,6
33&.6
?34.6
334.6
3.14.6
334.6
334.6
334.6
33.4.6
334.6
334.6
334.6
334.6
334,6
334.6
334.6

334.6
“l”i:!,;

=1Circuit
?:0.

fi
6
6
6
6
6
6
b ,
6 I
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6

6



TmLEI(Continued)

SENSORLIST
?2/73SeasmandCalibration

—
Location(2)

Erme Posftfon

258!Stbd‘lunm?l258 @utBoard
258 UnderDeck
’226

{

ScbdSideGird
226 InCorn.Rat4
226 Ur.derDeck
226

[

StbdSideGird
226 OutCornHat4
226 Underdeck
226

[

StbdSideGird
2.26XearDeckCutout
226 Underdeck
216fStbdTunnel
226

/
InBoard

226~UnderDeck
226

I

StbdTunnel
226 CutBoard
226.%derDeck

244 P#dTop

Config.

Single
Single
Single
Single
:ingle
Single
single
SingIe
single

Single

Single

single

Single
Single
Single
Single
Single
Single

single

Orient

Lcng.
Diag.
Trans.
Long.
DLag.
Trms.
Long.
Diag.
Trans.
Long.
Dlag.
llans.
Long.
Diag.
Tram.
Lonz.
Diag.
Trans.

Trans.

—
Semitive

to

——.

ii,Strain
N. Strain
N.strain
N.Strain
N.StLain
N.Strain
N.Strain
1!.Strain
N,StraLfi
XIStrain
K,Strain
N.Stzain
N.Strain
N.Strain
N.Strain
N,Strain
N.Strain
N.Strain

N.Str=ss

Recorder

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Channel

[

2-13
VIA
MB

[

2-13
VIA
RSV

[

2-13
VIA
RSB

{

2-13
VIA
RSB

[

2-13
VIA
Ssll

[

2-13
VIA
BSB

1
2

—.

Wtle

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
L1
D

Full
Cal

334.6
334.6
334.6
334.6
334.6
334.6
334.6
334.6
;34.6
33h.6
334.6
334.6
334.6
334,6
334.6
334.6
334.6
334.6

10038

units
.——

P“!”
V“/”
ll’rl”
v“{”
u“{”
u“{”
V“l”
v“!”
U“/’r
>“/”
U’r/”
U“/”
11”1”
v“{”
!J”P’
U’q/”
V“l”
!J”F’

PSI

G
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6

,.
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M I (Cmzir.u~Q

SiXSOR.LIST
72!73SeasonanlCalibration

I
Locacf.on(2)

Fre?.e Position———
289
2$4
2B9
~J~
~~g
24?
239
196
196
194
194
Lg{+
195
1?4
195
196
196
!94
194
60
90
78
?8

—
SSidei’fiT

FudBet.
S Side1’ATT
AftZot
E’Side1’BT
AftTop
PSide1’ATT
FWLICjrd.Top
PJdGirdBet.
AfrC]r<Slot.
AftGirdTop
l%dGirdKLd
F!otGirdMid
AftGirdIiid
TopGird}lId
F~dGirQTop
!WdGirQBot
AftCirQtit
Aft Cir QTop
FwdTOF
?kdBot
AftBOC
AftTOP

Config.
SinXle
Single
SinGIe
Single
Single
Single
Single
Single
sin~lr:
Sir.p,le
Single
Single
Single
Sin21e
Single
SRcar
Saear
Shear
Shear
Single
Single
Sir,~le
sin~le

——

Orient

LOW+.
Trans,
Long,
Tr:ns.
Laag.
Traus.
Long.

Trans.
Tr>-~s.

Trzas.

T’rans,

‘Trams.

Trans.

TraEs.

Trans.
Trans.
Trans.
Tr:,ns.
TrMIs,
Tr:.119,
‘Er&rIs.
Trans.
Trans,

—.—

—— —

SemLtive
to—

!{,Strz.:s

N.Stress
N.sLrEs9
:.stress

x. stress
x. Silrsss

1?.Stress
N.Stress
N.Stress
N,Stress
N.Stress
N.Stress
N.Stress
N.Stress
N,Stress
Shear
Snear
Snear
Sllcar
N,Stress
N.Stres9
K.Strew
N.Stres9

.——

Recorder 1 channel
2
2’
2
2
2
2
2
2
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2

2(a)
j
3 (a)
4
4 (a)
~

5(J)
6
7
s
9
6(a)
j(a)
8(a)
9 (a)
6 (a)
7 (a)
8 (a)
9 (a)

10
11
12
13

1

—.

Kode
3
D
I)
D
D
il
TJ
i)
U
?)
D
D
D
D
D
D
D
D
D
D
D
D
D

rP
m
t

1
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TABLEII

SENSORANDSIGNALNOMENCLATURE

ADHL

ADHT

q_4(z)

13GSB

BGS’T

FAV

FAT

FDHT

FDHV

HLSPB

HLSPT

HIJSS13

HLSST

LHB

LHBP

LHBS

LSBP

LSBS

LSMP

LSMS

LSTP

LSTS

AfterDeckHouseLongitudinal(Acceleration)

AfterDeckHouseTransverse(Acceleration)

AftRosettes,(Z)denotesgageelement:

A islongitudinalorientation
B isdiagonal(45°)orientation
C istransverse(athwart)tolongitudinal

BoxGirderShearBottom

BoxGirderShearTop

ForwardAccelerationVertical(FIU1l)

ForwardAccelerationTransverse(Hull)

ForwardDeckHouseTransverse(Acceleration)

ForwardDeckHouseVertical(Acceleration)

HullLongitudinalStrainPortBottom

HullLongitudinalStrainPortTop

HullLongitudinalStrainStarboardBottom

HullLongitudinalStrainStarboardTop

LongitudinalHorizontalBending(combinationof
LHBPandLHBS)

LongitudinalHorizontalBendingPort(Stress)

LongitudinalHorizontalBendingStarboard(Stress)

LongitudinalStressBottomPort

LongitudinalStressBottomStarboard

LongitudinalStressMidPort

LongitudinalStressMidStarboard

LongitudinalStressTopPort

LongitudinalStressTopStarboard
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TABLE11 (Continued)

LW3

LVBP

LVBs

Mm

MAv

‘1-M(3)

we
SAS
SFP

SFS

‘GAsi-4

‘GMSI-4
TGMSlx-4x

‘GSSIX-4X

TSM

TSMI?

TSMS

SENSORANDSIGNALNOMENCLATURE

LongitudinalVerticalBending
LVBPandLV13S)

LongitudinalVerticalBending

LongitudinalVerticalBending

(combinationof

Port(Stress)

Starboard(Stress)

MidshipAccelerationTransverse(Hull)

MidshipAccelerationVertical(Hull)

Rosettes(Forward),(Z)denotesgageelement:

A islongitudinalorientation
B isdiagonal(45°)orientation
C istransverse(athwart)tolongitudinal

ShearAftPort

ShearAftStarboard

ShearForwardPort

ShearForwardStarboard

TransverseGirderAftStarboard(Strain)

TransverseGirderForwardStarboard(Strain)

TransverseGirderMidshipStarboard(Strain)

TransverseGirderMidshipStarboard(Strain,midpoints)

TransverseGirderShearStarboard
(Midships,verticalquarterpoints)

TorsionalShearMidship(dominationofTSMPandTSMS)

TorsionalShearMidshipPort

TorsionalShearMidshipStarboard

..—.-.— ..-—. . .. ..._ . _
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TABLE111

SIGNALDESCRIPTIONANDRATIONALE

RECORDERNO.1

Channel(s)

1

2

3

4,5

6,7

8,9

10

11

12,13

VerticalBending:Longitudinalstressgages,P&S,underdeck,
nearmidship(Frame1861/4),inboxgirderwiredtoeliminate
longitudinalhorizontalbending;pr$maryreferencestress;
providesdatacomparabletoSSCProjectSR-153andABS5-Vessel
program.ThissTgnalservesasa commonreferencewitheach
groupofgages.

MidshipTorsionalShear:Shearrosettesamidship(Frame1861/4)
P&S,onsideshellatneutralaxiswfredintosinglebridgeto
eliminateshearassociatedwithverticalbending.Willshow
shearassociatedwithtors?onandhor~zontalbending.Primary
valueisincomparisonwithsimilarSSBOSTONdata.

WaveHeight:Reservedforoutputofa waveheightsensor.

RollandPitch:Pendulums,rollandpitchangletransducers
locatedclosetoverticalandlongitudinalvesselCG(Frame
178). Rigidbodymotions.SimilartoBOSTONdata;usefulin
containerloadevaluation.

Hull Accelerations:Verticalandtransverseaccelerometers
locatedatvesselCG (Frame178),similartoarrayusedonBOSTON.
Verticalunitrequiredforheaveacceleration.

HullAccelerations:Verticalandtransverseaccelerometerslocated
forward(Frame290).Rigidbodyaswellaswhippingmotions.Use-
ful forcomparisonwithWOLVERINESTATEandBOSTONdata,andprobably
Tndicatfveofmostsevereaccelerationsonvessel.

MultiplexedShipParameters:RIM,rudderangle,windspeedand
direction.

HorizontalBending:.LongTtudinalstressgages,P&S,nearmidship
(Frame1861/4), at neutral axis; wiredtoprovidea longitudinal
horizontalbendfngsignal.

Shear-Forward:Shearrosettesnearforwardquarterpoint(Frame
265–266),P&S,onsideshell,atneutralaxis.P&Srecorded
separatelysinceshearassociatedwithverticalbendingmaybeof
majorinteresthere;signalscanberecombinedonplaybackto
produceshearcomponentassociatedwithverticalbendingortorsion.

—.- — _...— .
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TABLE111(Continued)

RECORDERNO.2,NODEA

Channel(s)

1

2,3,4,5,6,7

8,9

10,11

12,13

VerticalBending:Referencesignal

LongitudinalStressGages:Sixstressgagesatdeck,
neutralaxis,andbottom(lowersideshell),P&S,amid-
ship(Frame1861/4).Recordedseparately,butdata
canbecombinedtoprovidesignalsproportionalto
longitudinalverticalbending,longitudinalhorizontal
bending,andwarpinglongitudinalstresses.Neutral
axfsgagesaddedtosimplifydirectevaluationof
transversestressesandsubsequentseparationof
verticalandwarpingstresses.Firsttimethisarray
hasbeenused.

Shear–Aft:Shearrosettesnearafterquarterpoint(Frame
87–88)P&S,onsideshell,18.2’ataboveneutralaxis
P&Srecordedseparately.Torsionalshearwasinitial
concern,butpresentinterestisinshearassociatedwith
verticalbendingaswell.Separaterecordingpermitsre-
combinationofsignalstoproduceshearcomponentassoc-
iatedwithverticalbendingortorsion.

DeckhouseAccelerations:Verticalandtransverseaccelero-
metersmountedhigh near centerlinein the ~orwa~dhouse,
and transverseand longitudinalaccelerometersin the after
house. Any two of rhe four signalsmay be recordedat one
tilne.Primaryinterestis in possiblespringingor higher
~~eq~e~cyvibratorye~~ects.

~ox GirderShear: Shearrosetteslocatedon overheadand
deckofstarboardboxgTrder.Eachrecordedindependently;
a torsionalshearIntheboxgirdercanbereducedfrom
thesesignals.

RECORDERNO.2,MODEB

Channel(s)

1 VerticalBending:Referencesignal.

2 thru13 AfterHatchCorner:Four,three–armstraingagerosettes
willbeplacedinanathwartshiparrayunderthedeck
betweenFrame143-144,justforwardoftheafterhouse.
Ofinteresthereisthetransferoflongitudinalstress
(fromallsources-–torsion,verticalbending,etc.)from
theboxbeamligamentstructureinwayoftheholdsto
therelativelycompleteandrigidhullatthehouse.
Thegrosshatchcornerstressconcentrationwillalsobe

-...



-20-

TABLElIT(Continued)

Channel(s)
evaluatedportandstarboard.Originalsuggestionof
ABS,butthtsandfollowinglocattonsshowntobeof
concerninCaliforniamodelworkandBritish,German,
andJapanesemodelandfull–scaletests.

RECORDERNO.2,MODEC

ThisgagegroupisthesameasGageGroup3,exceptthatthe
rosettesarelocatedatoneofthefollowingpositions:

5 RosettesatFrame226–227(hatchtransition)

5 RosettesatFrame258-260(hatchtransition)and

4 RosettesatFrame290–291(aftofFwdDeckhouse)

Si’nceGageGroup4 consistsof14rosetteswith3 elementsperrosette
fora totalof42separatesignals;somemeanswasrequiredtoallowfor
a selectionofinputsfntothe12recorderchannelsavailable.

A patchingunitdesignatedthe“RosetteSelectionBox”(RsB) has
beenTnstalledinthestarboardboxgirderatapproximatelyFrame272.
Thisunittakesthe14rosettes<gnalsasLnputsandbymeansofpatch-
ingcableallowstheoperatortoselectany4 rosettesasinputtothe
recorder.Theonlyrestrictionisthatallelements,i.e.,theA,B,
andC armsofanyrosettemustberecordedtogether.

RECORDERNO.2,MODE1)

Channel(s)

1

2,3,4,5

6,7,8,9

VerticalBending:Referencesignal.

GagesinTransverseDeckGirder:Foursinglegagesmounted
atthecornersofa transversedeckgirder,Frames242-244.
Double-Sbendingingirderusedasmeasureoftorsionalhull
deflectionatthatframe.SimilartoBOSTONarrays.Or,by
PSUselection,foursinglestraingagesaroundthehullsec-
tionatFrame240(2top,2 bottom)tomeasurestraindis-
tributionatthislocat~on.

GagesinTransverseDeckGfrder:SameasaboveatFrames
194-196.

—. .. .

Inadditiontothefourcornergages,fouradditionalsingle
elementgageshavebeenplacedatthemidpointofeach
dimensionofthegirder.Four2-elementsheargageshave
been%nstalledatthequarterpointsofthetwosidewalls.

—
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TABLEIII(Concluded)

Ina mannersimilarCOtherosetteselectiontechnique
itwasagainnecessarytoselectfouroftwelvesignals
availableforrecording.Thistimea similarGirder
SelectionBOX(GSB)wasinstalledinthestarboardbox
girderatFrame194.

Theselectionwaslimitedtothreepossiblecombinations
duetowirhgandbridgerequirements.
Thethreepossiblepatchesare:

(1) 4 cornergages

(2) 4 midpointgages

(3) 4 sheargages(quarterpoints)

Itispossibletomixsignalsbutadditionalchangesare
requiredatthesignalconditioningequipment.

10,11,12,13GagesinTransverseDeckGirder:SameasaboveatFrame
78–80.

.——.-— .———____ . . . .._ . . _____ ._



II

J
I

4 I I

.4 m .* ,- .-

—.-. ——___. _,

-- — —



-23-

VI-1

r%

H
(’2

<>

0
.
:

-*
-b,.

... ., .W(>,...,.,‘,.
r.,. ,
,.5..
> L;

-:
.7.

.!1_.,

.:

“-.,
,!

-.



-24-

VI-2

u,
u

I kU1z.<,>,.4
.,71“u>-VI
Wk%

NLO

u!
●

:

!4

2

I
0 +
.*
J-a Iml-l

4-01
@. I

Zwri;c,:.: J I
Owlull



SEA- LA?JDSERVICEIi+C PAG: No 004
vnYKE 012W NASTER
DESTXi4ATIONROT DATE 0410an3

TABLE.Y-I(Cent;d~

Da09 14.8 0209 5.1 0109 18.1 05C>
SLS 26a78

lB.6 0709 .20.0
5LS 38159 SLS Zb4B~ SL5 Z03B5 SLS Z0667

ELZ-ROT% CilS-POT ELZ-RGTX; ELZ–ROTXG ELZ-LHtiA 76.6
—-—--—- --—-—-----—-—-- ---— -----—-—------
0808 19.1 0608 21.5 040S 20.2 0208 Z1.9 0108 22.6 G3G3 22.5 D508 ZI.7 ~70~ 2~.~
SLS 26711 SLS 27354 SLS 265B6SLS 29588 SLS

. .
20+_fi 5LS 2?331 SLS 29002 51S 27~22

ELZ-ROTX PJS-FELV ELZ-ROTXG ELZ-LNAX .IStX-PTNX ELZ-P”ifW BAL-ZOYX ELZ-F:LX 172.1
--- —-- —. —-—---—------—-—-—-— -—-- —. —------- --- —- —--—----— Removedfox

33.9 21.5 20.2 27.0 40.7 22.5 -- 40.3 +2.6
Cond.3

.
PORT CENTEE.:WE STf30 --

102.6
DIFF DIR

..

“--t

TOTALHT
146.1 -- 43.5 STBO

.-.— . .

-.
.. .

P03T
.0

CENTERLINE
.0

sT6il
.0

oIFF D13
.0 STD!J

.0

I
Ei
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H),TC!+LIST HAI CH!:0 05
VESSEL SL $!CLEAN

!3EA-LANDSER VI CE[. tiC - PAGENo 00!3
i’h’AGE o1211’

PfiATDEPARTU<E811V
t!ASTER

DESTINATION ROT DATE 0+/05/73
FJNALPLAN

TABL~~l-;(Con-t’d“~=-=-:.--—
)010 .4.3 0810 4.8 06;0 6.a 0410 5.1 !)210 4.9 Cllo 4.4 0310 9.1 0510
SLS b2651SLS 52744 SLS 69659 SL5 75960

9.1 fi”rln 5.0 0910 5. I
302069 KS ?1977S1S 60023 S1S 5??59SLS 41615 S1S

CtiS-kGT ELZ-ROT G ELZ-P,OT CHS-W3T- CHS-Xfii CHS-R13T
62873

C}15-fiOT N2F-ROT Cii3-EOT C!{S-ROT------------- ----------------------------------------------------------------------------------------
1009 10.4 L1809 10.7 0609 21.5 0409 10.8 0209 12.2 G?09 !2. ?.0309 12.1 0509
51.S 43?26 SLS 63320 SLS 29184 SLS 26832S1S 29755

8-6 0709 21.3 0309 10.7

WF-KOT
2o04a3 200596 200452SLS 20974 SLS 39307

ELZ-ROT ELZ-LH,lX ELZ-P.OTXG NFJ.F-RO?~tt%F-RflTX tiilf=R.!lTX /:RF-P.ilTX ELZ-LHAX ELZ-ROt- G------------ ——-— - —----------------------- -------- _____
Iaoa 16.0 oboe 14.2 060e 15.2 04ce 15-5 0209 13.9 3108 12.5 0303 15.1 0>08

2QC550 2GOGG} 200502 SLS 2314;
14-1 o-fGa 15.3 090e 13.2

200463 S1S
ff17F-JIuTX

23G35 200082SLS 263a3
?JRF-ROTXtiRF-FtnTx EL1—7.!lTx

200690 200619
tiRF-ROTX ELL-ROTX CHS-ROTX NRF-ROTX NRF-P.OTXNRF-ROTX

-.
--

-5a.4-
-----

--
,. — —.
,. 130.6

Removed -
forCond.1$9o

---— —-— ___ ---------------- -_ ---- ..

30.7 -, 31.7 4.4.5 32.4 31.0 29.2 36.3 31.* 41.6 29.0
4

PORT
17G.3

CENTERLINE
.9

S“:zo
167.9

DIFF DIR
2.4 ?CFiT I

1

RemovedforCond.s ,
10G7 12.5 ob57 14.5 0407 14.8 ozh 17.4 0107 )7.5 0307 14.6 0507 14..%

.

:.LS 17;27 SLS 39353 SLS
0907 13.2 - -

3~~34 sLs 3Q2]~ sLS 34502 SLS
+LZ-~tOTG

30760 SLS 33696 SLZ ~!+go) .
JAX-ROT J$iX-!?OT x::F-ROT b!?.F-RC7 tiRF-koT CH5--ROT-—-------- ELZ-30T G-- -_-----_--_--_--_-----__r. ,---------------------------- —--------- -

‘l~rb’ 17.9 0:00 13.5 06,;6 18. i O$3A 19.6 D?G6 19.5 0106 ,19.b 0306 19.6 050.5 )9.6 070b 14.0 0906
SLs

l-i.9
59b4qSLS 45+77 sL~ 5[1595SLS 44634SLS 47642 SLS 452DJSLS 45135 SLS 4008a SLS 57398 SLS 45657

&F:F-~,OT ELZ-ICT G lJ;{i--lclT C!~S-.r.Oi CHS-SOT CIIS–W2T CHS-kOT CHS–ROT ELZ-20T G NFtF-tiOT
- —-----—-- ----------------—-.—--—— .-—---------------- .------------------------------ ----------------------- -
1995 ZG.O CR05 1s.1 C6-,5 20.3 c~J~ 20.8 i3235 21.1 o1o5 20. c o~~~ 22.6 0505 20_3 d705 ~e.o G;~~
SLS 5~.477S!s 73215 S1-~

19.b
d,3:;26sLz 39653 S:s 46035 SL5

EL?-$L07
47749 5LS

L!:S-3CT EL.:-::.oL
53364 SLS e9533 SLS 6J267 S1S

:.:.>;-..:CT
+27BI

XP.F-,”.OT tJ\F-:iaT ?:XF-SOr ~~:>,~._R~i CHS-ROT L145-Z3T—------- ti--,------- __-—___---_ -- —_-------—_ ---- ------- --- --------------
o?,~:, 2C.2 M24 21.7 G+04 2?-6 92C4 22.3 0154 22.1 0304sL5 20.8 050+ 21.7 0704 20.1

515fidSL.S 6C?R7SL5 :,03195LS 34585 SLS 34442 SLG
ELZ-~.OT

50109 SLS 313075SLS 4.525.4
.S2’<-li.lT

-------—----------------------__-_--__--_,. llRF-fioT J::flcT ‘LL-loTJ,IY,-?07 Ltis-;tOT JAX-!ICT

i)[a3 21.7 05’33 22.6 D4L.i 22.0 0203 22.6 Oi03 2?.7 0393 21.a 0503
SLS 53249 SL< !,s9,25SLS

22.5 G7G3 21.7

J:SX-?.;)T
62361 S:$ ?9351SLS 42723 SLS 3;344 SLS

Cii>-!iUT
42701 SLS 52829

---------------------------------------------- ‘ ‘!%‘-p’~“r----::::~:: ~.L:::~:--:-ZLZ-I!IT G JAx-ROT cA:-20-

G~32 22.4 0502 22.5 0402 22.7 02C2 22.”/ 0102 22.h 0302
SL5 547a2 SLS 4SiB24SLS 44205 SLS 4;946 S[.s

22-5 0502 22.6 0702 22.3
5264:1ZLS 59963SL5

CNS-RUY
5T353SLS 34360

CHZ-PCT cfis-iio~ CHS-XOT EL?-RGT CHS-.lOf J,4;{-RcT CHS-ROT
--- —------- —----------- —----- .-—---—-.. - . - —------------------------------------

060I 23.0 04c11 23.0 L201 23.0 0101 23.0 C3!II 23.0 0501
SL7

23.3~o~gfJs~$ 47?26SLS 39795 SLS 37513TSLS 42337 SLS 4B)+2
CHS-RC?T CM-ROT cHs-1i07 CHS-?LII CHS-3OT CHS-ROT--- —--------- --_-& ----

95.9 ?42.7 145.5 14a.9 14a.3 144.9 )44.1 96.1 5D.750.4

119.1

179.4

177.6 -

I eo.3

1313.D

1167.5

70T,%LHT
15G5.7

A
--4
1

Poilr CESTERLIi4E - ST3S DIFF DIZ
5L13.4 -.0 5a4.1 .7 sTau

-.



IG09 15.3
51S 23273
;LZ-P.CTX~.
- —--------
lcca 20.8 OeDa
s‘Ls 26740 SLS

SEA -L A)4D SERVICE I-NC-
v5YAGE fJj~~ FASTER12EstimationitOT DATE-—

c.4a9 17.7 0409 17.3 0209 19.1 0109 19.5 0309 19.5
SLS 2?178SLS 2L!7CISLS 29399 S1S 26+93 S1S 2SJB09
Ei.Z-PTNX ELZ-FCLX CHS-FELX ELZ-PTf4X JAX-FELX
. -- —------------------- ,‘------- —-- —-- —-—-—-—--—

PAGE iiO 0L17

Q4foB173

TABLE-VI(Cent’_d’)

0?0’9 16.2
SL5 26336
EL2-PTXX 123.6
--------— Removed

21.4 9638 21.7 G40$ 21.5 C2rJ8 23.2 C1C8 19.5 C30a 22.2 0508 17.5 070fI 21.2 G90a
20499 SL5 2165DSLS ‘9”9 ;or Cond.4?6~99SL5 2a334 5L5 25962 S1S 28619 SL!3 21669 SL5 26295 2L!05iLo

‘kL-Z-’LStu ELZ-FELX ELZ-FELX ELL-FELX“JLX-20TX ELZ-L2AX .J&X-KGTXELZ-ROiX ELL-LHAX ELZ-ROTX--—--—- -----------------------------------------------------------------

36. ? 21.+ 39.4 35.8 .42.3 39.0 40.7 17.5 21.2 36.1

P71RT
170.0

CENTERLINE
.0

STBP DIFF !)Ik
154.5 23.5 ?LXT

,,—.
!

. Removec3forConcl.6
060710.2LM+0712.7G?.C714.9010719.2033711.9C5C711-2

775156SL5 5Hc3aSLS 6066aS1.S67429SLS.47476SLS 69697
EL?+OT G tilF-LHA MRS-PTN ELZ-PTM ELZ-ROT G EL2-ROI”G
_..----- __-- ....___--__ -— --------- .—----- .------------------- ——---
G6:5 12.: C.”tc&11.$ C2C5 16.7 C106 15.s G30fi )2.4 05CL 12.7 090(> 5.9
.$L< 53JJ410Si.s 7241G5LS 729i2 SLS 59142 SLS 5+584 SLS 6E511 SLS 154?9
:!?1:::----::::::!----::::::!--- :!::2!--._::::EL:k:::!::______ 2:::K___
0A:,5 15.7 G405 15.7 0205 17.4 0]05 13.5 0305 15,6 0505 15.7 G9G5 6.4
SL: 62.5275LS 52317SLS 50330 300379 S!S. 59167 SLS 5B~93 SLS 27300
J~<X–P.G”i.lAx-rtor M.I?-PTN SOS-PTM ERF-RO? .JAX-ROT EIZ-ROT G
-- —----- -------- --- —---- ,--------- —---- ——-- —------------------—

U’s+ ~~.a 0b~4
-----------

:G.1 9+04 17.4 02D4 IE.3] 01C4 1-1.3 G%C1415.s 050+ 1?.4 0YC4 ‘?.7
3oG45a

ZLZ-ROT G
------------. ---------------------------L--------------------------- —-------—

G7G2 22.2
515 ‘)5.954

EL2-PT5TN kLZ-PT~tTi4
----— ----- ---——---
o!i.02 22.1 U$J2 20.? G402 22.6 i120i 22.3 0102 lfi.1 03C2 ?0.8 G51J2liJ.8 07$2 22.5
SLS 955::$5L’ 5562+ SL5 46:8d 5LS 60670 SLS 15753SLS 55?59 SLS 2?U713SLS ‘25illj2
ZLZ-FT::T3 cl:s-!t’J-i ?4kF-LliA ELJ-PTN FL2-?i”F4 ctis-?T% JAX-ROT EL1–PTNTX
—--------- ..-___— —-------- —--_ -—------ ----------- .-_.. -- —_-—-____ ----- _-—-----
o~~l 21.3 J40? 2?.4 0401 21.8 0201 22.6 0101
SLS 67069 SLS

22.5 G301 22.4 0501 2.2.5 a79i 22.0
72254 SiS 64~a2 SLS 61994 SLS 5L751 SLG 154395LS 70418 5L5 66619

EAL-FEL H.iY-ricT ELZ-LHA JAX-Pi’N JAX-P7N ELZ-PT;J ELZ-ROT ELZ-ROTG

~
105.6 11s.0 i19. -l 132.1 -127-2-- - ]~’5.9 69.1 38.9

PGXT CENIERLINE ~.~~~- -. --, .. “O:FF UIR
475.4 .0 - 4ii7.LI 12.2 ST6LI

212.0

170.5

?63.o

TOTALH?
‘295. 5

..
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HATCHLIST HATkH
VCSS~L S1 RCLEAM
PO?.TGEPARTuREEfW
FIHALPLAN

.
.-—.-

No 10- - SE A- LArJDSERVIC EI-N.C PAGENO 011
. VOYAGE o12h’ MASTER .

DESTINATION aoT - 0.4TE 041G8173.- . . — . . .—.-. .
.- .. . . .

.- 1009 2-6 - - :- -- -----
S1S 73369 ----
+EFI?TY* E -- --- - -- ..-----
--—-~ . ..-. .—. .. . . . . . .
1008 2.5
5Ls 7oaa3 - --
*EMPTY* E --
—— . . .

5.1

PCRT
.- lL1.2

0209 2.5 0109 3.3 -- .––- .
..-. SLS 70743 3007?9 -- ---- - –---’-.-–-—– -– - -

*EI!PTY* E *E.WPTY*E ..-. —- ----
.- —-——-—— -. -- ....— . .

0208 2.6010S 2.5 - - -- .- -
- - SLS 74065 SLS 702’?7 -. – --- -

-*EMPTY* E* ZHPTY* E - -- - - -- -------. —- —. ——--— —--

5.1 5.8 .—
.. . —

—. CFMTERLINE -- - -- STBD------
.0

- f)IFF OiR
. . 11.5 -------- 1.3 STBO

0909 .3.3
3ooe56

*EFPTY* z

CYOB 2.4
SLS .5.%039
*E}:pTy* E

. . . _,
.-—.. .-. -——.. .. .... ..
. .
,,. lt*7 -

-Removed
for --
Cond.4 10-0--

CL
o

- 5.7

----!

21.7

TOTALWI
..

.—.. .. .— .--—.———--— .- -. .- -1
.- . . . I

. .--— -—- —...—..— --------.-
.: — —

--:-\-

.0
—- . ... ...- . . .

PoRT
..

CENTERLINE-’--- ----–- - STal)- -–-–- OIFF DIR .
. .

. ----
.0.

TOTAL2?
.0 -’ ‘ ‘--- -.0-- ------- .0- STMO-- .. .. .. . . . 21.7-. .— ... -— Elnpty-.—

-, .-. .— .- ‘{All Conditions)

-,
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SE A- LA NO SE IIVI CEI-N~- PAGENo 009
VOYAGE OIYd E.4STZk
IIESTINATION ROT OATE 0+/08/73

TABLEVI~Cont’d),
IOIG !0.2 0810 10.3 OLiO 9.4 0410 23.4 02til 23..4 0110 13.4

103466 103464
0510 5.? 0710

501579 10I461
5.7 0910 “

lao654 lCOOIO
BAL-AOT4 BAL-ROT4

101515 871340 I 00:;;
HAM-HOU4GM-ROT+ GRA-RDT+ HAM-NOD4 ELZ-ROT4 8W-HOU4 ELZ-ROT4 105.9

------------------------------------------------- -— —- — —-- —-------------
!009 11.J30s09 11.5 0609 8.4 0409 9.3 a20’J 9.7 0109 C.T 0309

.—
a.6 0509

10>45s
‘7.2 o-to? 6.9 0509 !3.1

8T2376 103603
.

424792 986!327 42417? 420546 902404 101353
‘]’ L-p’GT:’--ELZ-FEL4 BAL-FEL4 BH’~-HGu4FaP-HGu4 BHv-HoL’4 EHV-Hou4 LHV-HCU4 ELZ-FEL4 ELZ-FEL4 ; – -

572665
- 89.6

1033 8.9 0808 11.4 0608 1!.9 0408 13.3 020B 9.3 0105 7.1 030d 6.6 0503
1G1220 101302 101987 422515

a.+ 0708
loo9a5

9.4 0908 1?.3 R~~D~ed-
101179 100GSO 1016137

ELZ-FEL4
100924

ELZ-ROT4H ELZ-LHA4 ELZ-FEL4 ELZ-FEL4 ELZ-ROT4 EL1-RO(4 ELZ-FEL4 .ELZ-FEL4 423360for.Cond.4~-j..bBIIY-HCU4-.=____________________________________________________ —-- —- —- ——-------- _._ ,..

30.9 33.2 29.7 46.0 42.4 2B.6 15.2 20.7 ~ 22.G 24.; ;- ~--- 293.,

PORT CENTERLItJE
182.2 .0

S713D DIFF OIR
110.9 71.3 PORT

RemovedforCond,6 ~
1097.2rl.G0807 15.1 0607 11.5 0407 16.5 ();07 10.3

42!434 1>3473 LC4481 605042 101913
ELZ-10i4 8AL-P.oTf+ 8HV-HC!J+ Bt{v-Hou4 ELz-?.oT4kG---------------------------------------------------- ~_
lo:fl 15.0 olla6 16.3 06.;6 13.4 040~ 17.8 0206 19.1

lfJ1330 8“i26i4 81?46: 100122 101131
ELz-FLL4 ELz-zr)T4G E:v--ileuf{ 81iY-l+!)U4 !JOS-RO?4------------------------------------------------
1005 !“{.3 ofio5 ]:.~ 0625 13.4 0405 17.+ G205 Jl!.7

l~J~J~ ;G3G25 60T339 790909 IOIE24
ELZ-,EOT.’,. ~:L-r\CT~ ~:?4-fl~~]4 HAii-HOiJ4 ELZ-20T4 C
-----------------------------------------------------
100+ l&.3 aao4 2c.fl C6:4 14.2 04C4 13.3 0204 19.4

100523 1C9117 600?27 7rJ7.36a 100713
ELZ-i:CT4G ELZ-;?OT47. B!:/-jix4 HA,?-:[UU4 ELZ-P.CT4G------------------------------------------------------
30G3 2J. I 0b03 20.7 06;3 15.C 04C3

lCi647 101007
13.6 G2G3 19.9

47i632i 901413 1000(,1
L!AL-21”J?4Ei.LL-?.0T4HL!i-iifJU4 HAk-Hou4ELZ-ZOT4----- __---______-_-__-____---_---__-_--_-_=__-_-_-&-,
1002 2}.1 0s02 22=CI0s02 15.0 0402

IG3322
18.5 G202 20.5

5052?0 521517 701466 100271
~~~~~~~~---ELz-~.~~~-_-~~j~~~u~---~~~~~OU4 ELZ-F~~=_-,
“1631 22.6 Of,ill 22.3 Oocl 14.s 0401 18.5 0201 21.0

$’bo357 9a:75a 9wa46 9G4345 J012L.3
af+L–Aor4 ELz-:iaT4 HA%–H3C4HAH-:<OL14ELZ-LHA4
———-— —--- ------------- - --,

135.2 137.3 97.3
~

120.6

9LX-I CENTERLINE
627.3 .0 -- --. .

0107 18.7 03C7 19.3 0507 21.5 07G7 19-2 0907’ 15.2
130380 101639 428199 103529 100LIU

ELZ-R074 ELZ-ROT4G ELZ-F.0T4 ELZ-kCT4 ELZ–FCL4
------------------------------------------------- ,
01O6 111.10306 2C.9 0506 21.0 0726 20.’? 0906 21. /

1O!)7L3-! 1003+J5 100949 10000s .$Oi3C3
ELZ-FEL4 EL/-3.0T4G ELZ-i7UIkG f,LZ–?iJr4 EL.Z-F:L4
--- —-—_—----------------------------- ----------------
0105 IE.3 0305 ia.4 C5a5 22.1 L?TG520.5 G$C5 21.0

/ Gor,o!/ 1DG275 100]52 101<05 60g2?G
ELi—?fiT4 Bt.L-kfi?+ ELZ-ROi:I EI.Z-ROT4 ELZ-hUF( G
--------- _______________________________________________
0104 19.0 03ii4 i9.4 05r14 ?2.9 0734 22.1 ow~ ~9.4

IC0366 101493 100456 IOIG15 10IH4Z
ELZ-IOT4 G ELZ-tlfiT% ELZ-LHA4YELZ-<01~: ELZ-PT;;4R------- —-—------------------------ .=-----------------
0103 19.3 03r.3 21.1 0503 2.?.1 fi7G3 ~~.o ~9~3 2?. ?

10153s 100761 100379 ICC244 477;5a

!:::: E!:___ -_ “ ‘L”?–PJTL ‘Lz-~G~+ ~
ELZ-ROT4G ELi-RO,.t

Gloz 20.1 0302 21.0 0502 22.1 G702 20-4 C’i92 17.G
1(! 1163 601312 9o12fi-4 iO1415 60424?

ELZ-20T4 G 13.5L-FEL4 EL1-LH.44YELz-.50T4G EL2–2dT4 G
---. _-, ---__ ------- _----, -----------------------------
Clci 20.7 0301 23.0 0591 23.7 0701 25.6 0?01 19.2

Jcwaa 100130 1007UI 627295 1G0624
ELZ-FEL4 ELZ-ROT4RGELZ-ROT4 ELZ-i%OT4 ELZ-EOT4
.-- — - —------------ -------- -------

ii!+.5 143.1 J55.4 145.5 136.2.- .A -
sTao DrFF OIR

.7)4.7 - 6?.4 STHO

176.3

la6. o

196.0

206.6

1342-0

TOT&Ld
1635.1

,,,. .—.-,



1
I

HATCH LIST HATCHNO G9
VESSEL SL F:CLEAN

PAGEt4CIG19

TABLEVI”(Cont’d)

-lclo 5.b 0810 ?.7 0.+10 7.9 041D 7.3 0210 5.1 0110 f!.4 0310
IO06J17

6.9 0510
101127 S72626

5.2 0710 3.8 0910 5.9 --–
96C429 ~c4643 %726X? 100120 10199I AO1O62 901909

.IAx-Llia4 ELZ-ROT4 ELZ-F.0T4-_-~~Z-ROT4 G BAL-A~~~~_--~~~~~~~~~~~~~=~gT4 JAX-FELJ, ELLz~~~~--_~~~l~~~~--- 63.a
--- —---. --------------c
1009 9.1 0s09 4.9 13ba9 4.3 G<C9 11.B 0209 16.5 0109 2;.4 G?G9 14.7 050.? 16.7 0709 10.1 G~09 9.7

.-_-::::: -. —::::-__:Y::___ ::::: _:_-:o::0303 ‘C33’” ‘::83 ‘::::: 102’::---_ ‘02021
K.’IF-,-T?44 ELZ-i10T4G ELZ-ROT4G BAL-iiOT4 ELZ-ROT4G ELZ-ROT4G EL1-i!OT4G ELZ–P.0T4 ELZ-ROT4s ELz-RoT$G 127.2

1003 9.0 0900 12.1 0608 11.0 040e 10.9 0200 lz.~+ 010s 13.9 Osila 1?.s 0508 !1.3 0700 13.6 C90i3 12.1 R&noVed
101201 100472 101097 101992 10G448 to:139 100002 900262

JAX-FEL4ELz-PTlV4NRT--ROT4ELZ-LHA4ELZ-FEL4ELZ-PTN4
1GG544 loo~l~for

----—-——. -—---------------—------—---—-—-——-— -–—–;~~l~~;~_-~i~l~~i~_--~~~~~–-%zZ~~;~__Cond.~ 110-1

23.7 24.7 25.2 ?.0.0 34.0 -43.7 33.4 33.2 27.5 2“i.7
4

303.T

PORT CEMTERLINE STBD DiFF oIR
1

T!3TJLid~
131.6 .0 165.5- 27.9 STBg

RemovedforCond.5
1:CIT 11.3 C&o? 15.4 56CT 13.2 0407 i5.9 G.207

I

17.7 cio7 21.7 0307 18.1 0507
la5337 10I407 .5CJ2+3 IU1691

13.3 0707 16.9 0967 16.a
607202 103579 103618 103617 42b521 Iol FIGb

ELz-.’:OT4 ELZ-F.ET4 ELZ-ROi4 ELZ-PTN4 ELz-PTF14 ELZ-ROT{YGELZ-ROT4G ELZ-ROT4G ELZ-ROT4RGELZ-?OT4C-.----------- _---- __-- __.. -_--- —_ --- —------ J ——----— . —-- —--- —------- —---- —------------- ------
I 936 19.6 0s06 19.4 0636 19.6 G4G&10.6 0206 ‘IB.6 0106 2J.4 0306 19.6 05C$ 19.9 0706 19.1 0906 19.9

I03L43 103591 e71435 103593 lc3606 103G19 426360. 902?47 103508 4247i6
ZLZ-i3T4 G CLZ-ROT+G ELZ-F:L~i ELZ-20TKG ELZ-R07K ELZ-RJ!T4YGELZ-FEL4 ~.L~-FEL+ ELZ-llaT4 G ELZ-FEL+
--_ —_____ ----------------------------------------- ---- ------------------------------------------------------
i2G5 19.5 05G5 13.5 0625 19.7 04C1521.3 C205 21..4 0105 18.7 0305 21.5 0505

610342
19.7 OT05 19.4 0905 22.4

1012%3 60531.9 60??09
ELZ–FZL4

103616 133602 6C239B 103578 103366 locsh+
. ElZ-ROT4 EL1–FEL4 ELZ-LHA4 ELZ-20T4G E!.Z-120TKG ELZ-FEL4 ELZ-ZOT4 ELZ-IOT4 G ELZ–ROT4G

—-----—- ._----------- —----- ------------------------ ----------------------------------------------------
:024 2:.3 0204 19.0 O&D&19.8 0404 21.3 02E4 21.6 01;4 21.5 GW4 21.3 050+ 19.9 070’4 19.5 0904 19.5

:20r51 J,24,7J’? ;J-(17!! 9r19311 607376 103431 6?;3)6 871535 102605 101678
?13:-?214 ELZ-RCT$G ELZ-S2L$ ELz–L:A+ ELZ-F?L4 ELZ–Ri!T<G EL7.–WA+ ELZ-ROT4G ZLZ–UO1+G ELZ-F.EL
--- —---- —--- —-------- ——----- —------—- —------- ---------—- ..- —_-----— -- — —--- —----------— ------
ICG3 2ti.7 0:103 20.6 2623 20.1 0453

IO173A
20.9 0203 21.6 0!03 22.3 03U37olca9 )9557h

21.6 0503 2.0.1 L)7i3322.2 0903 20.7
42.5571 601457 103370 ~G3f160 600503 100142 100297

_______________ - - EI.z-LnA4 ELz-RyIj+ ELZ-XOTJJ E\z-Ll{A4 ~Lz-F:;L4 _ELZ-U:GT4C.ELZ-Ili)T4C ELZ-20i4 G ELZ-FEL4 ELZ-FEL4

10,12 22.5 0!i02 21.4 i15D2 22.2 0+02 21.1 02G2 22.7 0102 21.6 (3302 21.6 0502 20.4 i3702
T20:J2

22.1 0902 22.6
101365 l!l13&9 :C3325 ?C3513? q~~~;~ 904.479 10205?3 101079 1coils+

SL~-:-.GT+ ELZ-Ll+t\.’a Ei-/-L.+4 CW-FEL4 ELL-20T4 S EL2–FZL4 ELZ-FCL4 EL.L-PT?J4ELz-LFiA4 .ELZ-IOT4

102! 23.4 0S.01 22.2 06S1 ?.2.1 0401

J

21.2 C201 23.3 0101 23.G 0301 23.1 0501 2?.1 0701 24.3 i39Lll 22.e
}21306 100?95 10:490 103.420 103604

EIZ-LHAi
10360? :0?,585 103590 toca97 101616

ELZ-P.OTKG ELZ-1.Hi4 ELZ-itOT4G E~l-!!OT+G ELZ-liOT4G ELZ-ROT4G ELZ-P.0T4G ELZ-LI!24 ELZ-ROT4G
-------------- -—------ —----.-- —-- -—- —_----- —------ -—-- —---------- .—— --— -— ---- —--- —--------

337.4 137.5 136.7 1+0.3 i4h.9 150.2 :+4. B 134.4 143.5 144.9

P02T CWiR LINE STLi3 DIFF 01?
6?fl.6 .0 - -- - .719-8 ---- -21.0 STEiD -

-.

195.7

20-5.2

2LL”4.1

zle.4

2?6.5



t

HATCHLIST HATCHMO 12 SEA -L AN13SERVK-CE1 NG -
vESSEI. .’SL MCLEAN

PAGEHCI 0)3
voi’AGc 032il - mlsTER

POR1Dmm7mE BIW DESTI!4ATIOHROT
“FINALPLAti

DATE 04/0s/73..- .. .— TABLE.-!LI(.Centli.~::.-

lQIC 0.9 On10 12.3 0630 12.1 0410 1?..30210 6.5 0110 & 9 03i0 12.7
i OilGaT 100633 100517 101042SLS 47650 10I14O 1011718

.ELz-rEL4 ELZ-FEL4ELZ-PTti4 ELz-FEL+ ELZ-FTN ELZ-FEL4 ELZ-RGT+}1
-------------------------------------------------------------
IG09 14.9 oLio9 17.0 06G9 17.=)0409 17.7 0209 24.0 0109 ?8.3 03C9 2.3
5LS 231s4 20C23DSLS 232~>2 20UG+6SLS 273a7 SLS 2623! s1S 44)96
EL.?-207X CLL-XOTX EL7-R5Tx ELZ-ROTX ?AP-LHAv ELZ-F!OTX *EHPTi* E----- .--- _-_-- _--__ - __-- _-_----- .,--------------------------------

. . --
—

.
. 0710 1?.0 0910 12.3

101190 loo.5aa. . ELZ-LIW ELZ-FEL4
.— —----------- —----

OiOQ 17.3 0909 !5.0
SLS 231?6 20GW3
ZLZ-ROTX ELZ-PTI+X
--—-----—---—--_-

,
. .

100s ILI.3 Osoe 18.8 060& 19.5 0408 21.7 020il 24.5 OIC(I 22.9 li3t18 21.9 050ci 19.5 Q709 19.0 a9Ga la.3
SLS 2b635 S1.S 26567 SLS 23041 SLS 20.i5b SL5 B9625SLS 2S371SL5 28895 SLS 231114SLS 2g042 SLS 2.?164
&Lz-,iuTx JaX-FEl.X EL.?-LHAX EL.Z-FELX ELZ-ELZX ELZ-FELX 5LZ-FELX ELZ-LWW 6AL-?.oTX ELZ-%DTX Removed
--------------------------------------------------‘—-~—--—--—-------——---—------—-for

42.1 +s.1 49.0 51.7 55.0 -50.1

PDRT CENTE2LINE STSa
245.9 .0 2G1.2

‘“-- -?=
RemovedforCond.6

i;~? 2.5 !)637 2.5 ;527 2.5 34(I7

7

7.!2 0207 11.2 0!07 8.7 C>(I7 4.8 050{ 2.5 0?07 2.5 G907 2.>
~;~--~~~~.~-~-~-s~~~ -W-~~~~~- SLS 5~~~~-~~W-.-~~~~sLs 47s.J{,S1S
+>:3P(r* E *E:4p?y* E .$E..p~y* 45;50 sLS 53080 SLS 40865 SLS 3’>566 ,

E 5/!L-LEG .JAX-13CL ELI-GP.A N!lF-LEG +E:!FTW E *EWTY+ .; *~;,p~y* ~
, --- —-- -------- ------- ----------------------------- -

Ti)06” 2.5 0806 2.5 0L!)6 2.5 0.4G6
‘s<5

13.4 9206 11.9 LII06 13.5 0306 11.6 05D6 2.6 07fih
7c13?9SLS 73472 SLS 450C7sLs

2.6 0906 2.5
63785 300714 SLS 62733 SLS 4697,2 300395

*;#?T>f* E +E}!PTY* E &if’FJY* E CliS-LE&
3C13185LS

- --- -- ‘“ - .---r_---_:------:_:::::_:-
45G27

NRF-ECL LI.F VAL
----- .-_ LR!::!_-,-_:E!:: u-_::::: ~-- ● “) ---------------------------------------------------------

1005 2.6 o&b5 2.;) 0:,2< 13.5 0405 13..5clci~ 16.2 0105 14.5 0305 15.9 05C5 14.1 0705 2.5 0905
3G04G+ 3007a~ SL5 72743 S1S 42690 S1.S 43265 SLS.

2.5

●E,WP?Y*E ●EFPTY* E ELZ-LEG
65./)9 SLS 7(J837SLS 635i34SLS 3757LiSLS 5?3&7

NRF-LEli hRF-HCL IJAL-VAL NRF-E!CL ELZ-LEG *EMPTY* E *E3PTY* F

oaG4 15.+ 0.504

A

14.1 0404 13.9 i12CJ416.6 0104 }5. J+0304 16.2 r1504 13.6 0704 15.7
SLS 44?71 S1S 60994 .SLS 52215 SL.5 6912?SiS 51663 SLS 31337 SL.S 72092 SLS 53851
ELZ-LEG IL7-LEG J.K<-LES i!?F-ECL CE5-VAL i L“L-B’C’L hR7-LEG ELZ-LEG
—--. -- —--------- —------- —-- —----------- --- —-----------------------------------
OSG3 15.3 ELJC317.1 0403 16.5 02@3 17.5 0103 17.4 r!3r13 17.0 0503
$L5

14.0 G703 17.6
38895 5L3 33932 SLS 47694 Si.S 63772 S1S 69740 S1S 3551t SLS 5296a SL.S 52836 –

FLl,-VAL E!.Z-LEG NR~LZG Hilf-NAP , aOZ-VAL W.F-W L Ni?F-LEG EL.I-VAL
-------—---—— —---- _.--- _-—------ ---, _________ --

7.6 3s.8 49.7 64.7 73.4 b9. 5 L5.5 - 46.6 41.1
p;g)- CEFiTEi(LINE - STEa - LIZFF DIR

234.2 -g - -230. + 3.8 PORT --
. . ..

..

-.
..

. .

7.5

.

.. -—._ ,_

.—...-
W.a

143.9

204.4

46.7

65.6

12C.9

133. +

464. b

TOTALk;
911.7

.—
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OEIO 6.1
lfZ2233

ELZ-FEL4
—------—
i1603 ;
S1S 60;d
4EMpTy~E
----------
0808 2.4

ELZ-ROT4 NRF-ROT4
--—-------_———_
0209 2.6 ola9 2.6’-
SIs 7250+ SLS 73996
*E%PT4* E *EH?TY* E . .
--—------_.-—-_—-
0299 2.4 010s 14.9 03:8 17.7

PAGE kO 015
!IASTER
DATE 04/08/73 -—

TABLEV~(Cent’d)

0710 7.+
I00420

ELZ+70T4
-- —----
0709 2.5
5LS 70737
*EMPTY* E
---—_-----
070e 14.7

SLL 54033 SLS 59290 200551 SLS 28711 --- SLS 2098a Removed___
*ZH.PTY+E *=MPTY*E NFiF-ROTX 5HV-FELK NRF-ROTX ---for cord. 3
---—-— -—. - -———-—-_ _ --—-—-—

12.9 14.9 2a.4 17.7. - 24.6..-
PORT CENTERLINE - --- ST33 OIFF DIR ‘1 .

27. e -.0 --- ---- 70-7 --- 42.9 STEO
. .-

. .

PORT CENTERLIt4E- sTED -OIFT- OIR -- f
.0 -*O

—
.0 ---.0 STEiD .-

~mpty
.- (Ail--Gonditions)

36.3

10.1

52.1

98.5

TOTALI(T

.G

Ti3TALtiT
96.5



0609 2.4
SL5 53667
*E)!PTY* E
.— ---—
0628 18.0
SLS 23i.57
ELZ-ROTX—.— .

20.4

PORT
-50.6

sE*- LA NOSERVICE INC PAGERO 016
vOYAL5 012’J Hfi!iTER
DESTINATIDIJ ROT DATE 04!0s/73

G209 11.7 0109 18.6
200058 SLS 23G#5

ELZ-LH.LX EL2-LHAX
---.-------—-.—-——
O:!cs 1s.5 !3!30 21.9
SLS 23106 SL5 20s95
ELZ-LHAX ELZ-FZLX
.-— ——--. -— —----

0509 2.4
SLS 56367
kE#PTY* E
-—-- —.--—
6503 22.6
SL5 2aw3
ELZ-FELX
-———-—

30.2 40.5 25.0

CERTE?.LINE 3.TB13 OIFF DIR
.0 65.5 -- 14.9 STJD

TABLEYI(Concluded)

Removal
fO~ Cond-.3“

RemovedforCond.5~

0405 7.6
300037

BH’J-FEL

PORT
14.4

02D7

1

2.2 0107 2.4
~~s 3’4065:>s 46477
+:XpT>fa E *EMPTY*E
________ —----- —.-
C2:6 2.2 0106 2.2 0306 3.3
SLS 36140 SLS 33966 5LS 17320 --
*E14PTY*E *E!iPTY$ E *EKPTY* E
—---- —-- -——--— —-- —---—
0205 ~.il o~()~ 2.4 0305 2.4 --
SLS 46455 SLS 59595 SLS 16116
*EMPTW E *EMPTY* E *EMPTY* E

——-—- —-—— — —.
~ 10

7.6 6. a . 5.7

ST80 -
12+7

OIFF DIR.
1.7 PL13T

35.1

4.6

7.7

t4.8



I F~$”$cr Smmc
!k. $eran,
1 LVS
2

11
12
13
15
lb
17
la
1?
10
21
22
ii
26
30
?1
32

.

TS!4
LMa
SFP
SFS
LSTS
Ls!t9
LSBS
LST?
Lsw
La?
SAP
ma
BGST
BGSS
A!!
ASIB
AR3c
Mil
AM
Asu

TABLEVII.——

~Y 0?SEDW!DS1’SAItiDATA”
CALIEMTTONHPERHs,NT

SEA-LANDMcLEAN

I Canditiw (1)
ouJurtitY 11 3 4 5 6

T

797 1104
882

-1236
-651
-69S
-45

Stress 530 .-6t8
Slwmr o 0
scram -530 -530
Sh86r -171 171
Shear -2a 527
Strems &50 -1306
Stream -7a -1616
Strem -229 1556
Strsas 225 -1144
Strams o 0
Stzew -272 317
Shemr -284 662
Shau o -927
SSwmr o 167
!3kmr -2s o
strum 703 110
Stress 418 -232
Str*ss o 0
61(1} 6?1 302
al(2) 167 -152
9 (2) 10.3 -39.7

183
-57’4
-445
-5&

-1036
36

1419
137
479
181
511

-702
167
111
494
836
2?9
896
172

30.3

2746
7>2

1007
287

0
568

-449
-2’s0

M
1920
4009
ills
4141
71.9
40.3

1413
1156 I

-1501
-616
-945
630

3319
Sm

1511
479
317
739

-393
-556
139

2194
4554
1394
4670
310

40.9

-304
-751

-1507
-1417
1702
2518
-b6

2014
573
-b6
369

-233
-111
250
-55

0
0

-a.o
-71

67.S

pi
p9i

pli
psi
p,i
psiI



:ensor
Ko.

33
34
35

36
37
?a

39
40
41

43
4.4
45

sensor
h-men.
ARM
A3ZB
A?zc
AR2
AR2
AR2
AR3A
Amll
AMC
Am
Aw.
AR3
AMA
AMB
Mbc
A~&
A7.4
AM
MA
RIB
Rlc
82
R1
RI

Quintity
Stres~
Stress
Stresz

‘1
‘2
o
St:Csa
Strem
Strms

‘1
‘2
e
Strem
Stre5m
Stress
01
=2
Q
Stress
Stress
Stresm

%
02
0.—

TABLEVII(Continued)
VII-2

Conditi&(1)

781
sa

-330
766

-141
-8.4
-3.42
226

-223
6.1

-?94
ba,3
+554
223

1227
1136
-33a

-88.I
226
233
161
351
162
6.a

725
1109

-14s9
918

-L9afl
26.7

-1426
-225
-7al
-ao~

-2262
55.1

-2618
-390
2119
1506

-219a
-aa.3
-711
279
279
247

-a47
67.5

1729
0

219
235a
.425

-27.0
1540
621

-112
1639
340

-3.3
-1636
-167
1673
1324

-12?4
-a6.B
-100
233

-233
85.7
-5.i4
40.9——

-446
759

-992
174.5
-2166
39.8
-ass
-733
-55a
-864

-1099
-85.1

709
lba
502

1190
4a9

-38.3
-1644
-232

0
-351

-1933
72.1

-2063
1050

-],a20
-353

-502?
46.2

-2281
-1409
-781

-1532
-2718
85.5
fi91
223
a92

135JI
S63

-56.7
-2192
-557

0
367

-2475
7b.9

335
-234
-165
432

-199
-26.0

570
506

-223
645

-266
20.0
-54
502
279
746
b75

10.9
-876
-96

-233
-293

-1232
61.S

Units
psi
psi
pai
psi
psi
deg.
psi
psi
pY1
psi
p.li
deg.
psi
pai
pai
p,i
pal
deg.
psi
psi
ps1
p-i
pni
deg.



I
I

;mgor
so.—..
1+5
47
b3

49
59
51

52
53
56

5s
S6
37

Smnmor
Xommn.

WA
Km
R2c
K?
Rz
R2
E3h
R3B
MC
m
u
R3
Rkh
R4n
R4c
R4
m.%
R#
MA
MB
n5c
M
E5
M

~t,EVII(Cont~rtuecl)

VII-3
T— —

(lmditfmr(1.)
-—

Lltreom
5tK*S9
Strcs~

01
02
0
Str=Es
Str*ns
stress

QI
02
e
Streei
Strais
Stress
01
f12
o
Str*s8
Stress
Stre*e

h
*2
9

390
467

-276
491

-332
25.4
285

-451
223
674

-270
-3a
SIB
634

-Lbl
904

0
16.0
(243)

(-176)
(-614)

(7s)
(-s90)
(o.7)

-335
-350
-55

-108
-.434

-6S.7
-22a
-169
279
9.B

-247
-75
455

1056
335

11G2
220

37.0
766
140

-1060
546

-950
a.7

-1172
-1226
-276
-678

-1530
-65.6
-1540
-118$

0
-657

-1789
-?7.7

436
792
502
MJ4
336

41.9
3s4
419
14?
524
263

26.6

QLmrtlty 1 r—— 3 4 -.——— —.5 6 .
.—

r

.-— ,—— —
77!0

-117
-276
U33

-153
-17.5

285
-677

0
630

-543
-35.1
-327
-211
2?9
243

-:LO
-?4.4

59
-232
-279
3,4

-316
-17.7

.—
J338
175
55

1513
320

-19,6
52a

-225.
390

1070
33,1

-34.9
-436
-520

0
-6.0
-596

-62.5
0

AM
-s02
-113
-5a3

-16,S

7

;25
-292
-/76

a74.3
-249.3
-22,9

4E4
-225

0
610

-206
-22.6

3a2
o

-466
179

-367
2.2
53

-464
-72s
-143
-78A
-9.1



~

Sfmsor
Yo.
59
59
60

1: 61
62
63

64
65
66

67
6a
69

-fF-t-
R6
R6
Rb
R7A
R7B
R7C
R7
R?
R7
RBA
MB
FACJ86
Ra
Ra
a.9A
K9s
WC
R9
m
R9

Stress
Stress
*1
‘2
o
Stress
Stream
Stres-

‘1
‘2
e
Strmsm
Stress
Strema

‘1
02
Q
Str’oss
Stms
Stremi
al
‘2
Q

TAMEVII(Continued)
VII-4

condition(1)

(1562)
(21)

(-462)
(1656)
(-129)
(-365)
(-365)

(o)
(-433)
(-31a)
(-790)

(-41.9)
(-1173)
(-a12)
(-39)

(-370)
(-1s13)

(-M)
(639)
(101)

(-307)
(604)

(-141)
(-3. 9)

123
59

-331
162

-308
11,3

-l15h
-3102
-1283
-32?

-3194
-44.0
-2s10
-17’43

265
-373

-2768
-7a.o

-55
214
223
26a
-30

-6a.5

112
351
551
631
290

-2,4.0
-1026
-1297
-614
-733

-1546
56.6

-1691
-1162

317
-a9

-1824
-77,3
-ss?:

72
390
325
241

-6a.5

o
-350
-331

-36.6
-422
39.?
913

1635
16?

1651
-151
33.6
927
212

-Isa
979
8a

-a.9
43a
?2

223
6ao
241

-33.II

o
-073
-276

393
-776

-39,7
1255
2312
390

2352
-69

3b,9
i5az
6a7

,-264
1636
194

-a+a
548

-116
390

1112
192

-41.1

223
-5B3
-717
110

-?94
-17.8

628
846

-502
a4I

-666
27,1
9a2

o
-192

03a
-565
-3.0
1755
401

-112
1941
342

-12.1



TABLEVII(Continued).—
VII-5

I

I

I

e330r Smmor Condition(1)
::0, u-. Quintity 1 3 4 5 6 ?
70 RLOA

units
strew

71 Mom
psi

Stress (-87) 377 163 -499 -965
71 moc

-1399 psi
Stre~s (-1110) -441 496 -166 -221 -552

SLo
p9i

01
Mo

p,i

02
MO 9

Q9i
.

73 MIA
- de8.

Stremm (286) L71 -57 171 60s
74 MIB Stress

1084 p3i
(502) 226) 959 226 0

7>
508

RLlc
psi

stress (-321) -502 112 -167 Sa -223
ml

psi

‘1 (44s) 172.5 767 1940 892 1110
RLl

pmi

‘2 +495) -635 -692 464! 133 81
Ml o

p,i
(29.9) 24.6 47,6 -6B.6 -24.8

76
3.4

RZ2A
deg.

Stremm (77) o 219 764 764
7?

873
Rlza

psi
str!!S6 (-1031) -2s36 -106 2588 2833 0

78 Uzc
pn1

Stresm -1473 21!3 1364 1253
nu

-491 psi

c1 (141) 495” 557 2688 2834 1403
m (-1111)

p,l

aa -2541 51 262 -s4 -675
all o

psi
(-29.0) -33.7 -46.9 :4.7 4B,6

79
31.0 dec.

U3A Strmm (-1000) -2084 -932 1645 2249 2139
80 E138

psi
Strtss (-678) -1379 -357 665 B51

81
-78

RL3C
p*i

Scceaa (N32) 550 7s1 112 -53 -836
813

pli

‘I (-64) 79 599 1845 !i4f15 2200
Fu3

psi

02 (-1082) -2196 -S08 601 605 -3s8
PJ3 e (-78.0)

psi
-77.5 -60.9 -7,0 -6,0 -13.1 deg.
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TABLEVII(Coritlnued) VII-6

R24B
RI&c
R14
R14
R1’4
TGFS1
HLSST
TCFS2
Hi.SSB
‘KFS3
I!LsPT
TCFS4
HLSPB
TQ~1
TGtLS2
TG!IS3
TGMS4
TcW.lX
TGYS2X
TCXS3X
TGW.LX
T?SSIX
TCSS2X

Qumntit~
Stress
Stresm
Strma

‘1
‘2
e
Stresm
Stress
Strena
Stress
Stress
Stre~m
Stresn
Stre~m
Stress
Stcesn
Stres*
Strtnm
Strees
Stre*s
Strenn
Strems
Shea?
Shear

C.nditian(1)
1 ? 4 5 6 7

(1143) —
(45)
(44)

(1432)
(218)

(-22,5)
(1363)
-9s7
(995)
419

(1171)
1060

(11060)
-725
-759

772
1483

-2426
(1012)
(1412)
(422)

(-925)
(-14?)
(635)

-725
231
819
686

-552
83

-713
713

2092
279

1283
2119

-1506
-613
-292
1765
1711

-2030
2334
2647
790

(-2S07)
-95
674

111 I S36
28s
546
629
283

-s4.7
6S8
392

1441
133
i79

2677
-1673
-836
1692
1158
799

-1410
1692
993
37

-677
-236

172

346
-163
856
70

-0.5
-1536
-110

(-1263)
-325
502

2733
1115
-167
-350

-2261
1141
1864
-409
001

-400
112

-16S
-1275

948

231
-109
1C21
145

-9. s
-2249

-55
(-23921

-697
12S3
2733
239a
223

-1342
-1269
1597
2819
-876
-ilo

57
223
-93

-990

2097
-115
-709
: :?0
-316

-14.7
-1536

-55
47

-60fi
-219
2956
-948
-446
1s09
-828

0
-452
1050
938

-511
169

-448
-1231

units
psl
pili
psi
psi
p5i
Ll?g.
psl
psi
psi
p3i

p*i
pal
pti
p~i



Scn90r Senscr Condltiun(1]
X3. Wlmn. Qumltity 1 3 .4 5 6 7

iO.4 TGsS3X
uni

Sheer -137s!) -2027 -3915 -5020 {-6456) -2441
l~s

pi
T<ssdx Shear [770) 553 i’37 783 1520 1106

1~5 TCAS1
psi

Strena -2677 -2h5.4 -4685 -4852 -5354 -3179 psi
1<7 TG:S2 Stresc . .
10B

p~i
TGAS3 Strenn 1171 2621 1115 613 836 -279 psi

iG9 Tcti4

L

Stress -669 725 123 1330 1785 psi
fort Scratch Stress 690 1380 0 -690 -13ao -2760 pi
s:rd Scratch stress -65n 1300 -650 -650 1300 -2500 pai
.{tded SY.4 str.136* -4:00 fl~ -7050 -10200 -300 psi
AE&d SYB Stresm* -3600 O* -6300 -8100 -1600 pmi
Added SYC Stre9s* -2100 O* -1500 -2700 -13s0 pai

-! (1) All d~taexcept* #ssume@Instrwnentatf.vncerato be conditionO (comin~upMSURiwr}. All dats msnuslly
r.rducedfromogctllogra?hmproducedfromanalogmasneticttpe exctpt( ) whichis mrtarrcmding.

[2) .2* 19 m.rximwmprincipal normmlntrc3s

flz is minimumprincipalnormal●tleos
4 is nn@efrcfn“A” gage to pri!mipslgxis
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TABLEVIII
HATCHMEASUREMENTS

Condition

4

4

4
4
5

5

5
5

6

6

6
6

Direction

1-1

2-2

3-3

4-4

1-1

2–2

3-3

4-4

1-1

2-2

3-3

4-4

2 4

Measurement

96’ 4 3/4”

96’4 9/16”
~~1 511

50’4 1/4”
96’4 5/8”
96’4 5/8”

50’4 3/4”
-*

96’4 3/8”

96’415/16”

50’4 11/16”
-*

HATCH7

3 1

Cumulative
Change

o

0

0

0

- l/8

+ 1/16

- 1/4

-*

- 3/8

-t3/8

- 5/16

-k

Port Stbd

1 3 4 2

*
Readingnottakenduetosafetyconsiderations.

—. ..—. —- .—. .. .
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1

CALCULATED

TABLE1X
SEA-LANDMcLEANCALIBRATIONRESULTS
BENDINGMONENTS,SHEARFORCES,ANDNORMALSTRESSES

mm CO:iD,“fh i.i,lh Fs JFs ‘T—
106IN-LG1061H-L3105LB 106LB lo%

1 86!58 -3.8~
-344

3 8324 +723 -3,05

265 4 9047 -3.81
~ 9636 +589 -4.37 1.434

6 9957 +321 -4.56 -G.19

7 11021 +1064 -0.81
-5,37 ]

! .—
1 10977 -2411 1.16

~ —~566 3.87 +2.71
+2127 -1.9T

186 ; 10693 1.96+1631 +0.45 1,74!
12324 + 551

6 ~:175 -0.21

7 15678 +2503 +0.33
.——. i

I I 1 I 1
1 !.5290 1

3 I
-1.14
+0.72

87 ‘1 — 1.49!
5 +0.31

6 0

7 1 5957 +0.244

2,16E

1.404

457

,

16291
a

142.5

c
8385
$5068
-13s3 —3955
+1220

4937-,4 5690
A dv 6G83
*1 7238

I

@mnclature
Mb=verticalbendingmoment 7.-,0

Ai+b= Ck,angein Mb n.a. =

F5=verticalshearforce ‘T‘
AF~=changeinF5 LOT=
ZT= sectionmodulus,top ‘B=

L03=

sectionmodulus,bottom
neutralaxis
vertical b?ndingstress, top
changein cfT
vertical bendingstress, battcm
changein flB



TABLEX

SEA-LANDMcLEANCALIBRATIONRESULTS
ABSTORSIONALMOMENTSFOREACHHATCHATEACHLOADCONDITION

t , m‘# ,5 ~Q q~ ,2 ,, ~~ ‘\/4 g ~ ~ (j 5 4 3 2 1
-Lc

//,
/ \ d

126666 -930 714 222 27‘\ /{ 1057 614 42 454 37-2930784 531 -364
1 126792 -138 576 798 825/AY 18822496253829923029 99 883 14141050

d
-25 0 -931 -4 222 27‘ # 1057 614 42 454 37.3316 Q 17 -364

3 -25-25 -956-960-738~-711;4: 346 960 100214561493-1823-1823-1806-2170
/ \

-25 0 -931 -4 222 0 ‘\,/’ 539 1897 42 944 Sg-3316. 0 17 -364
4 -25 -25 -956-960-738~-738/“\ -1991698174026842723-593-593-576-940:

667 -8634680-103111813-1027‘\ /’17234672-1418”-82-1187:~:4124P-635-2148-825.
5 667 -1964484 34531526614239/xh 314733214517964178826o091885I1250-898-1723

667 -8634680 278711813-1027‘x /’1723417233-141~1:-9157-1187-6776:-635-3450-2291
6 667 -1964484 72711908418057x 3529152524383432918617313”~lo537990264524161/ ~,/o 0 0 0 0 0 ‘L ‘ o 0 0 0 0 o“ o 0 0
7 0 0 0 0 0 0 /\’ () o 0 0 0\ o 0 0 0

i i i *n666+-TopNUMBERIsTHETORSIONALMOMENT(TON-FT)CONTRIBUTIONFORTHEHATcH
7g2+BOTTOMNUMBERISTHEACCUMULATIVETORSIONALMOMENTFORTHEHATCHASTHE

CONTRIBUTIONSARESUMMEDAFTTOFORWARD
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FR,130

n FR 186 IFR290 ;R307

LEGEND

~ Bidirectional Accelerometer
~ Pitch & Roll Pendulum
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❑
~ Torsi.Ona~ shear cage

< Shear ~:age
- Lor.gitUJinal Stress Gage

~ Transverse Girder Gage
@ Three Arm i70seite
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~ Lor,g,itu~iUal Horizontal Bending
~ HullLongitudinalStrain

Figure2 GEIKERALSENSORLAYOUT
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