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result
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formthetakewillcaseparticularthisin(3.2.1)conditionsboundary
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arefunctionsstressThesettlement.punchunknownyetastheisHere
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(3.2.77)

.sin2+1ln)(
)sinh(

)(

(3.2.76),sin
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)(

areresultstheandperformed,becan(3.2.74)and(3.2.73)insummationthe

),O(+1=)+(!)(

approximationtheusingBymaterials.
isotropicfor<0.20thatmeansthis0.5,coefficientPoissontheSince
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material
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toequalisdisplacementnormalitspunch,theuponactsforcenoWhen
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example,foruse,todifficultratheris(3.2.29)ofresultthewhile

,(0)/´=(0)(0),´
2

=(0)

namely,
function,stressthethroughdirectly=0,atstresstheeasilydeterminetous

allow(3.2.10)formulae(ii)defined;notisusually)(becausedifficultrather
is(3.2.29)indifferentiationtheaccurate;lessiswhichdifferentiation,numerical

avoidingthus(3.2.10),inperformedbecanintegrandtheofdifferentiationthe
(i):=or=0eithertoclosedomaintheinespecially(3.2.29),thanintegration

numericalforconvenientmoreare(3.2.10)Formulaedistributions.stress
theininterestedisonewhenadvantagesdefinitehaskindfirsttheofsolution
thewhilepunch,theoutsidedisplacementstheinmainlyinterestedisone

whenpreferableiskindsecondtheofsolutionTheone.oddanis)(and
functionevenanis)(whenusetoconvenientonlyaretheybutothers,the

thancompactmorearekindsecondtheandfirsttheofSolutions.tofrom
andto0fromlimitswithintegralstypeAbeltheofcombinationsallrepresent

consideredsolutionofkindsfourthethatnoticecouldOne

0.=(0),1]))cosh([(1+4+)cosh()coth(=(0)

functionselementaryin=0pointtheatstressthecalculatecanOne

.1)tanh(+
)(

d)(
2=)(

,
)(

)d(
2=)(

arepunchtheoutsidedisplacementsThe

.4=

isdisplacementnormalzeroaprovidetoneededforce,The

./2=
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expressions:differentslightlytoleads(3.2.67)and(3.2.56)ofComparison
(3.2.83)

.d
)(

)(
2=)(,d

)(

)(
2=)(

(3.2.82)

,d
)()(

)()(
2=)(

,d
)()(

)()(
2=)(

yields(3.2.81)and(3.2.70)with(3.2.40)and(3.2.57)ofComparison
(3.2.81)

.
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)(

d2=
)(

)d(

identityfollowingtheand(3.2.70)fromfoundbemayrelationshipsotherThe
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.=,=,=,=

namely,solution,theofuniquenessthetodueobvious,areSomesolution.
ofkindsvariousthebetweenrelationshipsestablishtointerestofisIt

evaluation.
displacementtheforpreferablearetofromlimitswithrepresentations

thewhilestressestheofevaluationforconvenientmoreareto0from
limitswithrepresentationsintegralthehere:applicableispreferenceoflogicsame

Theone.oddanbeto)(orfunctionevenanbeto)(eitherrequirenot
dotheybecausegeneralmorearekindfourththeandthirdtheofsolutionsThe
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(3.2.88).
)()(

)d()(1=)(

(3.2.86):to
equivalentiswhichexpressionfollowingthe(3.2.82)fromdeducealsocanOne

(3.2.87).)d(1=)(

formthetakesrelationshipinverseThe

(3.2.86).
)()(

)d()(1=)(

functionsstresscomplexthebetween
relationshiptheconstructtousallows(3.2.26)and(3.2.39)ofComparison

(3.2.85).
)d(

2=)(

suggestedbemay(3.2.83)ofexpressionfirstthetoalternativeansolution,

theaffectnotdoesconst/termaoftoadditiontheSince.toapplicable
isargumentsameTheequivalent.are(3.2.84)and(3.2.82)expressionstherefore,

andstressestheaffectnotdoesrespectivelyandtotermstheseofaddition
that(3.2.40)and(3.2.57)fromnoticemayOnerespectively.)const/(
and)const/(termtheby(3.2.82)fromdiffer(3.2.84)Expressions

(3.2.84)

.
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;>for,
)()(

d)()(2=)(

=circletheoutside
andinsidedisplacementsthebetweenrelationshipdirectafurnishes(3.2.89)in

(3.2.9)and(3.2.7)ofSubstitutiononly.tractionssheartheproducedisplacements
tangentialtheandpressure,normaltheaffectdisplacementsnormalthenamely,

ones,tangentialthefromdecoupledareparametersnormaltheherethatNotice
(3.2.89)

.
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directatosubjectednotispunchtheWhen(3.2.73).bydefinediswhere

,d)()(2
)sinh(

)2cosh(=

asdefinedbecanforcetotalThedisplacements.theandstresses
thegivessolutionofkindchosentheinexpressionslasttheofSubstitution

0.=,
)(

d)(
2=)(

(3.2.9)and(3.2.7)fromNow,

0.=,
)(

d)(

)(
d4=)(

formthetake
will(3.2.3)and(3.2.2)equationsintegraltheinsidehandrightThe

punch.theunderdistributionstractiontheand
settlementpunchtheoninfluenceitsInvestigate.radiusofpunchbondedflat

aoutsideannulusthetoappliedis)(=pressureaxisymmetricAn2.

consideration.energythefromprovenbecanstatementgeneralmorea:
).tanh()(thatprove:

punch.bondedaofthattoequal
orthengreaterispunchcircularflatsmoothaofsettlementthethatProve1.

displacements.tangentialandnormal
thebetweensimilaritymathematicalcertainademonstrateexpressionslastThe

.>for,
)()(

d)()(2=)(
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.
)(

)d(2=)(,)d(2+=)(

yields(3.2.9)and(3.2.7)inSubstitution

.
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(3.2.3)and(3.2.2)fromhaveWe:
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1)sinh(
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arequestioninequationsThe

(3.3.7).1/=,/=

bydefinedareconstants
thethatprovidedindependently,solvedbecanwhichequationsuncoupledtwo
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