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Abstract..

Tn this paper, we oblain a new system of canonical integral equaﬁ;:ma for the plane elasticity
problem over an exterior cirenlar domain, and give ita numerical solation. Coupling with the classical
finite element method, it can be used for solving general plane elasticity exterior boundaty value

problems. This system of highly singular intsgral equatiops 18 also an exact boundary condition on
the artificial boundary. It can be approximated by a series of nonsingular integral boundary
conditions. | | ' |
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. § 1. Introduction
The canonical boundary reduction, suggested by Feng Kang™, can be applied t0
the plane elasticity problem™ . Let Q be a domain with gmooth boundary I.
Taking displacements wi(31, wa) and ua(®, @g) in ‘Jiroctions 2y and ®s as basic
unknown functions, we have the plane elagticity equationg. with traction. boundary
conditions as follows | |
(A+2u) grad div #—p rot rot #=0, in Q,
2 . e - (1)
- Eﬂ-i’n¢f=g¢; =1, 21 > e OD'T: '
where t=u;6;+uz€s, oy (& J=1, 2) are components of stress, A and u are Lama
coofficients, A>>0, u>>0, and (n, ng) are the outward normal direction cosines on I'.
Let _ |
B {0 € H(Q)*| 0~ (01— 0ss, 0s+0522)";.01, 03, 6 ER;
then problem (1) has one and only one solution in H 1(Q)2/& when @ satisfies the
consigtency conditions R - x
j‘l‘ g‘ds=0, ‘fr.= 1,2 a.nd J‘P (Mn—msg1)&s=0. |
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- From [4]. ﬁa kno{‘i; that the | boﬁndary Iva.'.ﬂli:.lla probl ms(l) is equitalsnt to the
canonical integral equation on I . .

g =[ K@, HuelsHar: ' (@)
Particularly, by usiﬁg the gﬂparat;ou of #griqbleﬂ!,{___ ;[4] has given a gystem of
canonical integral equations with respect 1o exterior ciroular domain:
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- where |
e sl To ab - N 4 2b L o ab ;
Keo=Koo=— (a+bj2szm“9/2 (m-{-bjR A a::R(d'-i-b) ’
. L B ﬁb ' - 2% r
K= —Ko= i piar 2 FHaEnE >,

g=grer+ge€s, U=Url,tUs€s, G=A+2w, b=py,
» denotes the convelution, and R is. the radius of the mrcle. &
When £ is the ‘exterior to an arbltrary smooth closed curye I", the solution of
problem (1) must satisfy the condltlon at irtfinity, i.e. and us are bounded at
infinity. Then problem (1) ha.s one and only one soluhon in W’(Q)“/.@ where

W%(Q) {fh(2+rg) Lﬂ(ﬂ): _"'_'ELQ(Q): 9—1 2 7= a"’l"l_m?-}!

R {0 EWHQ) |0~ (s, )%, 05 cgeR},
when g sahsﬁes the conmstanﬁy conditions: TS A

2 2 Ig@s U 6-1 2

We can draw in Q a circle I with radiug R. Then the original prnblem reduces o 2
new boundary value problﬁm over a bounded domain Q,; its boundary condition on,
the artificial boundary IV is just the system of canonical integral ‘equations (3).
Of course the boundary condition on I'" is not unique. Recently [6] gives
another integral boundary condition. Noticing that

= g
E%msnﬂ=—~ln‘2mn§-|, |
o] m T 1 .
&Y T ImeE a
S\ nsin nf =—wd'(9),
fami _ o
we can write that condition as :
_- 33? +peosd |
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| 24 B 6) .

" e RELNRETIL ,.-;;.,,i,-,;-'_' e i ﬁ *' ;;i': ;_ ,3:, g _-_ :
rhro g (--+-—) Ovrguty, 1l Sl B tn ot 0 1t
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