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thebetweenassumedlawfrictionCoulombthewithloading,shearandnormal
tosubjectedpunch,non-smoothaofproblemthetogivenissolutionanalytical

Anunity.fromawayfarratioaspecttheandanglessharpwithdomains
theforexceptsatisfactory,quiteisagreementtheproblems,crackofcase
theinwasitAsliterature.theinavailableresults,numericalthewithmade

iscomparisonextensiveAndetail.inconsideredarepunchcurvedaofcase
theandpunch,loadednoncentrallyandcentrallyflataofcasesTheplanform.

arbitraryofpunchaforsatisfactorybetoexpectedisandpunch,elliptical
anforexactissolutiontheAgain,problems.contactnonclassicaloftreatment

analyticalthetoappliedismethodgeneralThepunches.betweeninteraction
theandpunches,withloadingsexteriorofinteractionofproblemscomplicated
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yields1.1.8),exerciseand1.1.20(seetorespect
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1955)Erdelyi,and(Batemanelementary

inexpressedbecanfunctionhypergeometrictheand,)=(where

(1.4.36),;
2
5+;

2
3+1,+cos

)
2
5+(

1)+(=

)+(
dcos

)
2
3+(

1)+(2=),,(

(1.4.32)bygivenissolutionThe=const.,cos)=,(
formtheinprescribedbedistributionchargetheLet

(1.4.35).sin
1d

d
1)+(

)(1=;
2
3;

2
1,

2
1

1955)Erdelyi,and(Bateman
functionselementaryinexpressedbecan(1.4.34)infunctionhypergeometricThe
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2
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2
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d
cos
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1)+(2
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is(1.4.16)toduesolutionThe=const.

,cos)=,(bedisctheinsideprescribedpotentialtheLet

below.consideredareexamplesTwo
integration.numericalforadvantagessomehasonethirdthewhileinvolved,

integralstheofevaluationexplicitforconvenientmorebeingtwofirstthe,
functionpotentialtheofrepresentationsequivalentthreegive33)(1.4.31Formulae

(1.4.33).dd),(tan12=),,(
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isresultThe

(1.4.39).
2
1=

relationshipthetodue=0,for(1.4.21)of-derivative
thethroughexpressedbecan(1.4.5)equationofsolutionoftypeAnother

use.practicalindifficultysolutions:classicalprevioustheas
limitationsamethehadsolutionsBoth(0.3).solutioncompleteformclosedthe
obtained(1953)Leonov(1.4.5).equationofsolutiongeneraltheof(1.4.15)in

termsecondtheto(correspondingpartnonsingulartheobtained(1953)Galin

method.newtheoffoundationtheisway,ainwhich,(1.1.27)toleading
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same.theis
resultthecasesbothinthatProve(1.4.39).and(1.4.10)formulaeusingby

distributionchargethefindproblem,previoustheofconditionsthetoSubject2.

(1.4.18)formulause:

.sin2=/sin2=),(:

.function

potentialtheFind.potentialtheatkeptisdiscconductingcircularA1.

discs.circular1988a)(Fabrikant,locatedarbitrarilyand1987e)(Fabrikant,coaxial
chargedseveralofproblemthesolvingforusedbecanapparatusdeveloped

The(1985).al.etMossakovskiibysolutionthetocorresponds(1.4.40)
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problem.oftypestwoconsiderwesection,previoustheinAsdisc.theoutside
prescribedareconditionsboundarynon-zerowhenexternalcalledisproblem

The1986f).(Fabrikant,paperthefollowssectionthisinmaterialThe

1987i).(Fabrikant,see:
sphere.afortheorypotentialofproblemvalueboundarymixedtheSolve7.

(1.4.39).use:

.>for,sin
2
3

22
3

)(
cos

3
4=

;for,cos=:
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performed:benowcantransformationfollowingThe

(1.5.5).)(
)(

d
=),,(

where

(1.5.4),),,(
)(

d
+

)(
),,(1=),(

follows
as(1.5.3)rewritetousallow(1.3.9)and(1.3.2)differentiationofrulesThe

(1.5.3)

).,(1
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d

d
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isand(1.4.5),ofthatasmannersametheexactlyinobtainedissolutionIts
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d
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d
4

equationintegralgoverningthetoleads(1.4.3)in(1.5.1)conditions
boundarytheofSubstitution(1.4.3).distributionlayersimpleathroughpresented

ispotentialTheproblem.contactelasticexternalanasordiaphragm,
chargedaofoneelectrostaticanasinterpretedbecan(1.5.1)problemThe

(1.5.1).<20,for),,(=

;<20,<for0,=

namely,=0,plane
theonconditionsboundarymixedthetosubjectandinfinity,atvanishing0,

half-spacetheinharmonicfunction,afindtonecessaryisIt
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yields(1.5.4)in(1.5.8)ofSubstitution

(1.5.8).
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operatorsAbel-typetheforvalididentity,
followingthewithalongused,were(1.2.3)-operatorstheofpropertiestheHere

(1.5.12)

).,(1
)]([

d

)(
)(

)(
d2=),,(
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formthe
takes(1.4.3)functionpotentialthe,=circletheinside=0Since.value

boundaryitsthroughdirectlyfunctionpotentialtheexpresscanweNow

employed.betoisintegrationnumericalwhenadvantagessome
has(1.5.10)formtheinsolutionthewhilepossible,isintegralstheofevaluation

exactanwhenuseforappropriateare(1.5.9),and(1.5.3)likeSolutions,
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tosimplifies(1.5.17)expression
=0,whencase,particulartheIn).(forstands(1.5.17)inabbreviationThe

(1.5.18).
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