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Abstract:
Thispaperfocuseson the used forcrack

detection instructure whichhavea
scopetobeused infuturecrackinstructural
memberlead to localchanges thestiffness
,flexibilityand consequently.therestaticand

dynamicbehaviourisaffected.Theinfluenceof
cracksondynamiccharacteristicslikenatural
frequencymodesofvibrationofstructurehas
beenthesubjectofmanyinvestigationpresent
workdealswithVibrationalAnalysisandANN
fordetection ofcrackbeam using ansys&
matlabtheeffectofvariousparameterlikecrack
location,depthofcrack,onchangesinnatural
frequencyofthe beam isstudied.Itisfound
thatpresence ofcrack in beam decreases
naturalfrequencywhichismorepronounced as
thedetectionofcrackisverydifficultthrough
naked-eyesopresentpredictionmethod which
weareused

Keywords: ANN;Crack detection in beam
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1..Introduction
Damagedetectionandlocation,andcondition

assessmentofstructures have always been
important subjects.Damage in a structure
generallycausesalocalincreaseinflexibility,
whichdependsontheextentofthedamage

This reduces the naturalfrequencies of
vibrationandaffectthenaturalmodeshapes-
effectswhichhavebeenused,withsomewhat
mixedsuccess,to
evaluate the deterioration Crack present a

seriousthreatto

The performance assessment of structures
mostof ofthe
structuralfailureareduetomaterialfatigue.For
thisreason,methodsallowing earlydetection
andlocalizationofcrackshavebeenthesubject
ofintensiveinvestigationthelasttwodecades.
ArtificialNeuralNetworks(ANN)hasemerged
as a promising tool for monitoring and
classificationoffaultinmachineandequipment.
This technique is wellprepared forsolving
inverse variation problems in the contextof
monitoringandfaultdetectionbecauseoftheir
patternrecognitionandinterpolationcapabilities.
ANN also successfullyapproach and classify
the problems associated with non-linearity’s,
provided they are wellrepresented by input
patterns,alsocanavoidcomplexityintroduced
by conventional computational methods.
Furthermore,thelearningcapabilitiesofneural
networksarewellsuitedtoprocessalargeno.
ofdistributesensors,whichisidealforsmart
structures.

2LiteratureSurvey:

Thesurveyconsideredinthisworkarecategorized
in thefollowingsubsectionsseparatelyas
crackdetection byArtificialneuralnetwork(ANN)
anddetectionof crackbyvibrationalanalysis.

2.1LiteratureSurveyonDetectionofcrackby
ArtificialNeuralNetwork(ANN):
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The following literature review is based on
detectionofcrackinbeam byartificialneural
network:
OguzhanHasanzebi [1] presented on
experimentalstudy on linearand non-linear
modelupdatingofreinforcedconcreteT-beam
bridges using artificialneuralnetwork.They
usedFEAmodelsofSampleBridgeforitslinear
and nonlinear response analysis and later
experimentalstudies and FEA models were
compared with updating studies ofartificial
neuralnetwork.Thepresentstudyimplements
anin-depthresearchontheuseandapplication
ofartificialneuralnetwork fora parameter
estimationofrealandlargeT-beam Z.Tanetal.
[2]studiedondamagedetectioninsteelbeam
usingmodalenergybaseddamageandartificial
neuralnetwork.InthisstudyANN thatutilizes
modalstrainenergybaseddamageindex(β)as
inputlayerareusedinprocess.Thus,asaresult
wecanpredictthelocationsandseveritiesof
singleandmultipledamagesinasteelbeam
structure.S.J.SHakim etal.[3]hasdoneresult
diagnosis on beam like structure from nodal
parameterusingartificialneuralnetwork.Inthis
study, first five natural frequencies for
undampedbeam basedonFEA aredoneand
finally the damage identification for I-beam
structurewith2differentdamagepointsusing
Artificial Neural Network is developed. A
combinationofnaturalfrequenciesandmode
shapes were used as suitable datasets for
artificialneuralnetworktraining.A.Seibietal.[4]
shows that ANN modelis developed that
predictsfracturetoughnessvaluesandalsoit
act as an analyticaltool.Thus this study
concludesthatArtificialNeuralnetworkmodel
wascapableofdeterminingthecontributionof
each parameterthan influences value ofthe
averagefracturetoughnessAndrew decketal.
[5]haddetecteddamageusingartificialneural
networkwithconsiderationofuncertainties.It
showsthatprobabilityofdamageexistenceis
calculatedbasedonprobabilitydensityfunction
ofexistenceofundamagedanddamagedstate.
Thus they conclude that numerical and
experimentalresultdemonstratethatstatistical
artificialneuralnetworkcouldbemorereliable
thannormalANNapproachNatilDawoodetal.[6]
had detected crack width in concrete using
artificialneuralnetworkwheremethodforthe
useofneuralnetworkforproperestimationof
crack width in thick concrete element at
serviceabilitystresslimitstate.Thusitshows
from radialbasic neuralnetwork and feed
forward propagation network gives better
results. PaulrayN.P etal.[7]studied the

structure steelplate damage detection using
non-destructivetesting,energybasedstatistical
feature and artificialneuralnetwork.In this
methodasimplysupportedboundarycondition
basedexperimentarrangementtocapturethe
vibration signalfrom stainless steelplate in
normalandfaultconditionisdeveloped.Thusa
feedforwardneuralnetworkmodelshowsto
classifythe conditionofsteelstructureusing
thefeaturesextractedfrom vibrationsignalsso
networkmodelshowspromisingresultsZ.H
Dingetal.[8]studiedanapproachforartificial
beecolony(ABC)algorithm withhybridsearch
basedonthemodaldataispresented.Anovel
swarnintelligencetechniquecalledABeecolony
algorithm presented in contextofstructural
system identification. Thus this method is
considered to be very efficientfordamage
identificationM.Dilenaetal.[9]studieduseof
anti-resonanceforcrackdetectioninbeam by
identificationofsinglecrackinavibratingbeam
under axialof bending vibration.From the
knowledgeofdamageinducedshaftinsuitable
setoffrequencyandanti-resonancefrequency.
so we can saythatonlycrack detection of
symmetricalbeam ispossible,effortsshouldbe
made to detectunsymmetricalbeam W.T.
Yeungetal.[10] studieddamagedetectionin
bridge using neural network for pattern
recognitionofvibrationsignaturewheredamage
detection is highly attractive formonitoring
bridges because it provides possibility of
electronic recording combined with digital
processingandreportgeneration.FFTalgorithm
usingMATLABisusedfordetectionofdamaged
and undamaged state.This is a method for
striking a balance in between sensitivityand
misclassification was proposed,and reliable
damageidentificationrateofabout10% could
be achieved even with moderate amountof
noise added to dynamic response signals.
Umeshpendharkar etal.[11]studied neural
network forbending momentin continuous
compositebeamsconsideringcrackingandtime
effectsinconcrete.From studieswecameto
know that this neuralnetwork is used to
estimate inelastic moment in continuous
composite beams and by using this
methodologywecanpredictinelasticmoments
withreasonableaccuracyfrom elasticmoments,
withinasmallfractionoftime.hungbanyunet
al.[12]had studied structuralidentification
usingneuralnetworkandtheLatinhypercube
sampling and component mode synthesis
method are used.So this approach doesn’t
requireanycomplicatedformulationformodel
reductionofsystem.Thusestimationaccuracy
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canbeimprovedsignificantlychungbanyunet
al.[13]hadstudiedjointdamageassessmentof
framedstructureusinganetworktechniqueand
thus joint damage identification in steel
structureiscarriedoutbasedonmodaldata
usingneuralnetwork.Neuralnetworktechnique
uses data perturbation scheme where this
schemeisusedtoimproveestimationforcases
withassmallasmeasurementsdatasets.So
theresultsobtainedbythistechniqueisfound
tobeveryreliableMehmetavcaretal[14]studied
artificial neural network application for
estimationofnaturalfrequenciesofbeamsand
so four different boundary conditions are
determinedusingann.Herefirsttenparameters
ofbeam are found with BernoulliEulerbeam
theoryandthennaturalfrequencyarecomputed
theoretically.Byusingthistechniquesolutionto
theexistingproblem isdevelopedMartaRosales
etal[15] studiedcrackdetectioninbeam like
structurebyinverseprobeofcrackparameters
aresolvedbyusingtwoapproaches(a)power
series technique (b)use ofartificialneural
network. Both these methods are used
simultaneously and by comparing two
techniquesresultsareconcludedDong-sohung
et al [16] studied sequential detection
approachesforbeam usingtimemodalfeatures
and artificialneuralnetwork.Thus sequential
damagedetectionapproachesusingtimemodal
featureandANNforstructures.Thesemethods
follow two phases time domain damage
alarmingandmodaldomaindamageestimation.
so from this the feasibility of proposed
methodologywasverifiedfrom numericaltests
on simply supported beams.The proposed
sequentialapproach wasevaluated from well
controlledtestconditions.Sliuetal[17]had
studieddetectionofcracksusingneuralnetwork
andcomputationaltechniqueswheremethods
ofdirectandinverseproblem wereimplemented.
Solutiontodefinethisproblem wasdefinedby2
methods aultrasonicnondestructivetestingby
artificialneuralnetworkandbycomputational
mechanicsthusthesemethodsusedgivesmore
preciseperformanceforbothclassificationand
identificationofcracks.

2.1.2 Literature Survey on detection of
crackbyVibrationalAnalysis:

The detection of crack by vibrational
analysistechniqueisconsideredinthisliterature
review and is categorized in the following

subsectionseparately.
D.Kennedyetal.[18]studiedfreevibrational

analysisofbeam andframeswithmultiplecrack
for damage detection.Cracks are modeled
eitherbyreductioninastiffnessextendingover
the damaged length orby rotationalspring
representingsinglecracks.Whiletherotational
springmodelisusedandcracksareassumedto
bealwaysopenthustheproblem isdescribedas
thelinearone.Inthisstudywecanseeanew
method discovered to measure a natural
frequencyofcrackedbeamsandframes.The
wittricksWilliamsmethodisusedtocalculate
naturalfrequenciesifcracksmultiplyinbeam
and frames. To evaluate higher order
frequenciesandtoavoidmissinganyadditional
sign counts removed by partial Gaussian
eliminationmustbeaccountedBhagwateV.Bet
al.[19]haddetectedcrackpresentincomposite
cantileverbeam by vibrationalanalysis.This
studyshowsvibratingmachineisused,further
transducerpickupthevibrationendandgives
signaltosignalconvertertoconverttheinput
vibration signal into frequency, after that
analysis ofcollected data is carried outand
displayed.Thusweconcludethatdetectionof
crackin cantileverbeam byusing vibrational
analysisinordertooptimizetheperformanceof
thestructurefaster.Firstisthecracknearfixed
endgivesgreaterreductioninnaturalfrequency
andthecrackawayfrom fixedendgiveshigher
frequencyrange.JeslinThalopiletal.[20]has
donethedetectionoflongitudinalcracksinling
and short beams with change in natural
frequency.Beam withlongitudinalcracksshows
acouplingofaxialandtransversevibration.In
thismethodmathematicalformulationisdone.
The accuracy of this method of natural
frequencyisgivenbybothlongandshortbeam
with known longitudinalcrack details. The
naturalfrequencyshow good agreementwith
theANSYSresults.Bothinternalandedgecrack
have been studied.Forlong beam:-range of
cracksizeconsideredis5%to45%.Maximum
errorin prediction ofcrackis4 % and error
prediction ofcrack size is 2%.shortbeams:-
maximum errorcracklocationis3% anderror
predictionofcracksizeis6%.Themethodhas
beenusedtopredicttheparametersofcracks
offsets with respecttoaxis in both long and
shortcantileverbeams.

D.Brodaetal.[21]studiedgenerationof
higherharmonicslongitudinalvibrationofbeam
with breathing cracks.This method includes
experimentaland numericalinvestigation in
longitudinalvibrationofbeamswithbreathing
cracksarepresented.Herenumericalmodeling
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isperformedbytwodimensionalfiniteelement
approach.Thusasaresultvariouscrackmodels
were analyses,including those based on the
secondorderterm onelasticmodule,bilinear
stiffnessandbreathingcrack.ThenumericalFE
modelof breathing crack was capable to
capturemostofnonlinearphenomenafoundin
theexperiments.Santosh.J.Chauhanetal.[22]
detected damage in cantilever beam using
vibration based methods where the natural
frequenciesarebeingcarriedoutusingexact
method.Acantileverbeam modelrepresenting
continuous system based on EulerBernoulli
beam theory.The damage detection using
changeinnaturalfrequencyandchangeinmode
shape studied using modal analysis by
simulationandexperimentationprocedure.The
damage detection in cantileverbeam using
vibrationmethodissuccessfullyimplemented.K.
Sambasivarao et al.[23]had analyzed the
vibrationofbeam withvarying cracklocation
andthusnaturalfrequencyofsimplysupported
beam with a triangular crack investigated
numericallybyFEAusingFEAanalysissoftware
ofAnsys.The naturalfrequency and mode
shapesofbeam aredetermined.Inthisstudya
slenderelasticsteelbeam oflength0.5m,width
15mm and height25mm is considered for
numericalanalysis.The naturalfrequencyfor
beam withoutanycrackarefoundandlowest
frequencyisfoundtobe232.62Hzqing-zumin
etal.[24]studiedoptimizationmethodoftest
conditions forfatigue crack detection during
lock in vibrothermographwhere it is a
thermograph method whereitutilizeslockin
signalexcitationtoachievedetection.Inpresent
study a setofmetallic plates with artificial
fatiguecrackhavebeenusedtoexperimentally
investigatetheeffectoftestconditions.Thus
weobtainthataspecificmetalplatewithan
artificialfatiguecrackistestedtofindoutthe
optimizedtestconditionsofLVTinspection.Itis
concludedthattemperatureriseincreaseswith
theengagementforceandexcitationintensity
butlittleinfluencecanbemadebymodulated
frequency.G.E Carretal.[25] studied on
detectionthresholdforfatiguecrackinwelded
steelbeam usingvibrationalanalysisandhere
thenaturalfrequencyandmodeshapebothare
affected when a crack exist because the
stiffnessislowered.Botheffectscanbeusedto
identifycracks.Mainlyitusesmodaltesting,
vibration based method and nontraditional
methods.Comparisonofexperimentaldatawith
two orthree dimension numericalmodelling
resultwas done observing a good levelof
agreementbetween them.Itis necessaryto

advanceinthistopicontotakeintoaccountthe
influenceofthecomponentwidthonboththe
detection.ArunMohanetal.[26]detectedcrack
in beam by using image processing where
initiallycollecttheimageofthestructurewhich
willbe send to crack detection process in
camera. After the image acquisition the
collectedimagesarepreprocessedwithinwhich
methodologieslikesegmentationaredone.The
measurementintransversedirectiondoesnot
show enough accuracy.Itis impossible to
predictthedepthofopensurfacecrackbased
onsequenceofimageswithdifferentmaterials.
Ahmetcan Altunisk etal.[27] shows nodal
parameteridentification and vibration based
damaged detection of a multiple cracked
cantilever beam. The FEA models are
constituted in Ansys software fornumerical
solutions.Soitcanbeseenthatcracksstrongly
affectthenaturalfrequenciesofthebeam.Itis
necessarytousethemodalupdatingprocessto
maintaintheexactboundaryconditionforthe
usedmodel.G carretal.[28]hadstudiedon
detectionthresholdforfatiguecracksinwelded
steelbeamsusingvibrationanalysisandthus
threemethodshavebeenusedsuchasmodal
testing,vibrationbasedmethod,nontraditional
methods.Fatiguecrackonoscillationfrequency
analysed and compared to 2-3 dimensional
numericalmodeling results.crack depths are
measured on line by means ofan indirect
technique

R behera etal[29]had analysed simply
supportedbeam withmultiplebreathingcrack
andtheinfluencecoefficientarecalculatedby
using eigen value.Thus position ofcrack is
identified from deviation of mode shape
betweencrackedanduncrackedone.Jiuzenget
al.[30]studieddynamiccharacteristicsanalysis
ofcrackedcantileverbeam underdifferentcrack
typesandthusvibrationresponsesandcrack
levelidentificationofsystem under3casesare
discussed.Herethecrackregionissimulatedby
solidelements.Beam elementsareadoptedin
crackfreeregions.Aminthalamietal.[31]used
amodalenergybasedmethodandpresentedin
ordertodetectthelocation,severityandeven
typeofcrackismultiplecrackbeam.Simple
methods have been used for detection of
multiple edge crack.Thus by usi9ng simple
methods, relationship between natural
frequency and crack parameters is
demonstrated and solved.JoseFernandezet
al.[32] had uniquedetermination ofa single
crack in uniform simply supported beam in
bending vibrations.Herethedetermination of
crackpositionandseverityissolvedbymeans
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of constructive algorithm, without any
assumption smallness ofdamage,
frequencyequation

Method also has been used.Thus this
presentanalysisisbasedonreductionofcrack
identificationproblem.

Conclusion
ThedetectionofcrackcanbedonebyusingAnn
usingpredictiontechnique.Inthisweare
studiedindetailabouthowmatlabpred

FutureScope:
Thereisnoworkfoundonthedetectionof
crackbyusingpredictiontechnique
thisworkisusefulforpredeterminationofcrack
henceitsavetime&cost.Thefurtherworkon
thiscanmakethisprocesstimeefficientand
adaptive.
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