
k fuiritei so:ution is dcvalogsd in :his riots for an axi-symmetric ?osalized 
indentation problem cf cylindrical hoie in an elnstic matrix. 

IWIROI)UC??~N 

Many boundnry value problems connected with a cy!indrical ho!e in an 
e'asiic infinite and semi-infisita space have been solved using classical 
techniques ~ : ; i i , ~ e r '  has ana!ysrd the distortion of a cgiindrical hole in an 
infinite elastic space by a localized hydrostatic prrseore on the c>iindrical 
boundary adopring the Fourier iniegrnl approach. B o ~ i r ; ~  has investigated 
thc el-stic stresses dare t o  a semi-infinite band of hydrostatic pressure actin: 
over a cylindrical hole in an infinite solid .&I1 these problems are of the 
Erst bound~ry valua iype with the  bourdary conditioris given only in stiessea. 
R1enkam and ~ i i h o i t '  have evaluated t5.e strzss condition geperntcd by a band 
of normal stress at  rhe entrance cf a circ~:lar hole in an elastic half space. 
‘7.1 inas . again, is a first bonndary value problem. h4uki4 ha? formulated a general 
integral-solution for the asymmetric problem of ths elastic half space The 
particular mixed boundary value problem ?hen considered is again the case for 
whicki %he hait spacs is free of surface s!:ears. Recently Wesrmann5 has solved 
the asyrnrnmis mixer2 bormndary v a l ~ e  problems of tho tiastic half spsce u s h g  
the i n t e g 4  form2zi ion techniques of Muki. In the present note, using Lore 
fmciion, a so3orion is given for the locaiiied piston-type inden:atic*n prcSlcn 
of a cyiiiidricd hole la an infinite elastic space. The problem is reduced to 
:ha solution of a pelr of dual integral equations which have been solved 
through series method adapting Letendre orthogonal polynomials. 

Tas PROBLEM 

The co-ordinnte system emplojed is shown in Fip. I. The stresses and 
disp!ncernents i n  an axirymmetrlc problem can be derived from the Loye 
fwct icn $I satisfying 
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The s.ress a n 3  displacement field is6 
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where u and w are the axial and radial displacements and E the Young's 
Modubas and Poisson's ratio respectively. The boundary cond~rioos are, on 
the inner surface of the hsie, r - a, throughout its lengtb, it is assumed that 

Tyt - 0 EI 

i.e., the cylindrical houudary has a punch type axisymmetric displacement 
6 for a leogth 2 1. 
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Herce the pro'ik-11 :educe* c.i, the  solution. o f  f ? ~  pair of" dual iclegrni 
equations [lO] &.id [i i : .  

For simplicity, a and 1 are  taken to be unity. Pn the equations 1103 and 
I l l ] .  thz unknown is 5 (0) or  A (a). Since t h e  surface traction a,;.=, 2nd 
nor % (a) is of direct interest, the former is expanded i.n series of Legendre 
polyncnbls7 as follows8: 

for [ z / c l  

f o e \ z l > ~  [IZ] 

The problem is eonsidered solved when ihe constants o,, are determined. 
Zqxi:ir-ii [ ! 2 ]  identically sarishes the first integral eqoation I i O ] .  Then i t  
:c~llov~s' t h a t  

The second integral equation then takes the Fortn 
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Putting 

A,, (2) - h ( a )  ( - 1)' ~ ( n / 2 )  d(a/23 cor ax&. 
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'rhe dual integral eqnarions [lo] 2nd [? 1 j have now bb-en reduced !o  Equat ion 
!Is] , n  .~'i:ic?l the o,?s are the  unknowns .  Eqn.  [ ' 5 j  is identical in  form with 
:he series solution of a Fredholn intcgral equation of the first kind-Schmidt 
methodro can be used for  its soluiion. 
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