
MECHANICSIN

THEORYPOTENTIALOF

APPLICATIONS

resultsnewofSelection

FabrikantV.I.

parentsmyTo

� � � � � � � � � � �	 � 
 � � � � � � � � 

1



PREFACE

ago.centuryaleastatdiscoverednotwasmethod
thewhywonderjustmayOnedetail.inherepresentedisandfoundbeen
hasmethodThemeans.elementarybyobtainablebeshouldresultelementary
anthatconvictiontheonbasedwasmethodnewaforsearchauthor’s

Theengineer.ordinaryanofcomprehensionthebeyondarewhichexpansions,
functionsspecialortransformsintegralvariousinvolvingcomplicated,very

wasusedapparatusthewhileelementary,quitewassolutionthethatnamely,
obtained,beenhavesolutionsthosewaytheandTheoryPotentialinproblems

thetosolutionsvariousbetweeninconsistencyanbyperplexedbeenhadauthor
theMoscow,instudentgraduateabeingsinceyears,twentyoverFor

methods.existingofreachthebeyond
areresultstheseofmajoritythatbelievedisItpoints.moreortwobetween

distancesinvolvingintegralstwo-dimensionalvariousofevaluationexactfortool
abonus,aasprovides,alsomethodTheloadings.externalandpunches,cracks,

betweenvariousofinvestigationand,
typeSaint-Venanttheofdevelopmentpunch,circular

aandcrackpenny-shapedatorelatedfunctions,Green’stheforexpressions
elementaryandexplicitofderivationthecomprisemethodtheofachievements

majorThedomains.non-classicaltreattousenablesIt.
ones,axisymmetricaseasilyas

solvecanmethodTheengineering.inapplicationstheirandproblems,
valueboundarymixedsolvingfordescribedismethodelementaryandnew

abook:thisindonehavetoclaimsauthorthewhatexactlyisThisPoisson.
say,of,timestheinevennewconsideredbewouldwhichinvolvedapparatus

mathematicalnowithlevel,elementaryanonfindthismaketodifficult
extremelyisitAndcenturies.pasttheinscientistsgreatestthebystudied

waswhichTheory,Potentialthelikeold,verysomethinginnewsomethingfind
todifficultisItmathematics.innewsomethingfindtoeasynotisIt

2

interactionsdomainsgeneralforproblems
crackandcontactoftheory

analyticallyform
closedinandexactlyproblemsnon-axisymmetric



3

volume.booktheonrestrictionssevereto
duebooktheinincludedbenotcouldauthor,thebypublishedalreadythough

results,theseofSomewell.astheorypotentialgeneralizedtheinusefulproved
methodTheit.frombenefitmaygeometriescomplexmorethatsocoordinates,

ofsystemsotherandtoroidalspherical,toThebefore.
attemptedevennotwerewhichproblemscomplicatedmorevariousconsidertous

enablesformsimpleainproblemsfundamentalofsolutionThecome.tostill
arewhichapplicationsnumerousconsiderationintotakingiceberg,anoftipthe
tocomparedbemaybooktheinpresentedresultsThebeginning.ajustisthis

completed,consideredbemeansnobycanmethodtheofdevelopmentThe

them.withcompetetonorrepeat
toneitherwasbookthisofpurposeTheconvenience.reader’stheforgiven

arereferencesAppropriatefield.theinstate-of-the-arttheofaccountadequate
anpresentingarticlesreviewandbooksseveralareTherepublications.in

errorssomeoutpointingorresults,existingwithcomparisonresults,approximate
ofaccuracytheverifytoneededdatanumericallikereason,somefor

inevitableisquotationasuchwhenonlymentionedisscientistsotherofwork
thewhyisthisandresults,author’stheonentirelybasedisbookThe

thesis.degreegraduateaforsubjectaasusedbecanSomedifficult.quiteto
simpleveryfromvaryTheyregard.thisinimportantareexercisesThedetail.

sufficientingivenarewhichderivationstherepeattohasproblemsnewsolveto
orderinmethodthemastertowantswhoreaderTheeffort.littlerequirewhich

formulaefinaltheuseandderivationslongtheskipmayproblemsparticular
his/herstoresultsgeneraltheofapplicationinonlyinterestediswhoreader

Thesimple.veryusuallyisresultfinalthewhilecumbersome,andnon-trivial
verysometimesareinvolvedtransformationstheelementary,ismethodtheThough
well.asscientistsestablishedtointerestofbeshouldbutcalculus,undergraduate

universityinbackgroundawithisbookThe

book.theinplacesappropriateatgivenarereferencesbutthem,include
tousallownotdidconsiderationsspacetheauthor,thebypublishedbeen

haveapplicationssuchseveralThoughetc.,
science,

engineeringofbranchesotherinandelasticityinproblemsvalueboundarymixed
betweenanalogymathematicalthetoDuesituation.theremedytowishmight
method,theoffoundationrigorousatobooktheinpaidisattentionnothat

factthenoticedhavingor,used,operatorstheofpropertiesgrouptheinvestigate
calculus,fractionaloftermsinresultstheofsomeinterpretmightmathematician

pureaandpresented,apparatusmathematicaltheofapplicationsnewininterested
becomemightphysicistmathematicalaproblems,practicalvarioussolvingfor

formulaeusetoreadyelementary,somebooktheinfindcanengineeranWhile
mathematicians.pureandphysicistsmathematicaltoanalysis,stresselasticin

involvedengineers,fromrangingaudiencewideatoaddressedisbookThe

expandedbecanmethod

anyonetoaccessible

mechanicsfluiddiffusion,acoustics,
electromagnetics,inspecialiststointerestofbeshouldbookthe



1H0J0NCanadaQuebec,
Ste-Anne-des-Plaines

jailArchambault
932D167#prisoner

FabrikantV.I.

isaddressThewelcome.are
commentsreaders’theAllregard.thisincommunicationeveryforgratefulbe

wouldauthorThethem.eliminatetomadewasefforteverythoughinevitable,
areerrorsandmisprintssomethatmaterialnewmuchsocontainsbookThe

opinion.theirexpressedandmanuscripttheread
toagreedwhoHarvardfromRiceJ.R.ProfessorandEngland,fromNobleB.

ProfessorMichigan,fromBarberJ.R.ProfessortogratefulisauthorThe

book.
theinpagesextraseveralworthisconvenienceadditionalthethatthinksauthor

Thedescriptions.anddefinitionssomeofrepetitioninresultedthishand,other
theOnmaterial.understandtoabilitytheloosingwithoutreading,continueand

sectionsseveralskipcanreaderTheself-contained.possible)whereversection,
(andchaptereachmaketoattemptedwasitconvenience,reader’stheFor

4



CONTENTS

5

215A3.3Appendix
211A3.2Appendix
207A3.1Appendix
200problemmixed-mixedexternalNon-axisymmetric3.7
188problemmixed-mixedinternalNon-axisymmetric3.6
182punchcircularbondedaon

momenttiltingaandforceshearingaofEffect3.5
177half-spacenon-homogeneousforGeneralization3.4
171problemmixed-mixedaxisymmetricExternal3.3
145problemmixed-mixedaxisymmetricInternal3.2
142problemtheofformulationGeneral3.1

PROBLEMSVALUEBOUNDARYMIXED-MIXED3.CHAPTER

129elasticityinproblemcrackInverse2.8
111IItypeofproblemmixedExternal2.7
105IItypeofproblemmixedInternal2.6
101/forrepresentationIntegral2.5
92ItypeofproblemmixedExternal2.4
81ItypeofproblemmixedInternal2.3
77solutionsforcePoint2.2
73solutionGeneral2.1

ELASTICITYIN
PROBLEMSVALUEBOUNDARYMIXED2.CHAPTER

63integralsfundamentalSome1.6
43half-spaceaforproblemvalueboundarymixedExternal1.5
31half-spaceaforproblemvalueboundarymixedInternal1.4
25representationsintegralfurtherSome1.3
22-operatorstheofProperties1.2
15pointstwobetweendistancetheof

reciprocaltheforrepresentationIntegral1.1
METHODNEWTHEOFDESCRIPTION1.CHAPTER

7INTRODUCTION

Rq

L

32



447INDEXSUBJECT

439REFERENCES

425
A5.1Appendix422punchroughaforproblemContact5.11
412loadingshiftingunderpunchesflexiblebetweenInteraction5.10
402pressurenormaltosubjectedpunchesbetweenInteraction5.9
393domainsgeneralforproblemReissner-Sagoci5.8
387loadshiftingunder

planformgeneralofpunchflexibleFlat5.7
367planformgeneralofpunchCurved5.6
347shapegeneralofpunchflatInclined5.5
336forceappliedcentrallynormalaof

actiontheunderplanformarbitraryofpunchFlat5.4
332half-spaceelasticanonpunchcircularInclined5.3
328punchcircularloadedcentrallyFlat5.2
324punch.smoothaforproblemContact5.1

PROBLEMSCONTACTTOAPPLICATION5.CHAPTER

317A4.4Appendix
312A4.3Appendix
311A4.2Appendix
307A4.1Appendix
292loadingshearunder

crackscircularcoplanarofinteractionClose4.11
275crackscircularcoplanarpressurizedofinteractionClose4.10
273shearuniformundercrackGeneral4.9
259shapegeneralofcrackFlat4.8
252rimcrackthenear

displacementsandstressesofbehaviorAsymptotic4.7
248loadingshearuniformundercrackPenny-shaped4.6
243pressureuniformundercrackPenny-shaped4.5
231loadingsheararbitraryundercrackPlane4.4
229crackcircularaoutsideloadConcentrated4.3
227crackpenny-shapedaofloadingforcePoint4.2
220loadingnormalarbitraryundercrackFlat4.1

MECHANICSFRACTUREINAPPLICATIONS4.CHAPTER

6


