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Introduction

The present work is concerned with the axisymmetric interaction of a Winkler
medium contained between two homogeneous, isotropic elastic halfspaces. The
Winkler medium. which is comnosed of a dense arrav of independent anrina
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due to the external traction g(r) is given by

a(l-v) =0
— g

-0
v, €) = GE

€) (1)

where a is a typical length parameter of the problem and G and v are

respectively the linear elastic shear modulus and Poisson's ratio of the
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and c_;O(E) denotes the zeroth-order Hankel transform of the normal surface

traction g{r). The corresponding Hankel inversion theorem is

w (r) = lfmax}o(gm (Er/a)dE 3)
q a?J q -0 :
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shown that the transformed value for the surface displacement wp {r) is given

by
-0 _ _afl-v) Z0
wp(E) = Tar ST (&) (4)
where
=0 _ P (Ec/a), _-Ec/a
ST(E) = an [2 + (1-v) 1 e . (5)
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Compression of The Winkler Layer

The results described above can now be employed to obtain expressions for the

transformed values of the surface displacements of the halfspaces under the
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where Gn and " (n = 1,2) are the elastic parameters of the halfspaces 1

and 2 respectively, and

_ P Ec /a
P < g L S e

e ;i (n=1,2) (7)
4n (1—vn)

are the equivalent representations of (5) for the regions 1 and 2 respectively
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(1-v )
n’ =0 -0 -0
- l: {sn(é) - sm(g)} - sﬂ\(&)}

%n(r) Eaan
- = J (Er/a) 4.
[ka2 (1-v ) /G 1 ka (l—vm) (1—vn) 0
nTmt 1+ g—-{ s + }
m n (10)

The specific expressions for the surface displacements of the halfspace
regions 1 and 2 are recovered by substitutingm = 1, n =2 andm = 2, n =1
in (10), respectively. 1In addition, the contact stress g(r) can be
directly employed to derive appropriate expressions for the stresses and

displacements in the two halfspace regions.

Evaluation of The Infinite Integrals

The general numerical evaluation of the integral expressions for the surface
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:

A

direct numerical integration technicque. Briefly, such numerical integration
is performed by representing the integrand as an infinite series bounded by
subsequent zeros of JO(Er/a). The application of a Gauss-Legendre quadrature
technique for the evaluation of each interval of the integrand yields rapidly
convergent results. Alternative procedures are also discussed by Sneddon

et al. [5].

It is, however, of interest to note that the integral representations (9)
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