





MINDLIN'S PROBLEM WITH A SURFACE CONSTRAINT 159

2 Axisymmetric problem for a surface constrained halfspace

We consider the axisymmetric problem of a thin plate of thickness ¢ and infinite extent
which is bonded to the surface of a halfspace and loaded by an external axisymmetric

load p(r) and a Mindlin force of magnitude Py, which is located at a distance A from the
bonded plate (Flgure l) The plate is assumed to be inextensible in its plane this
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objective of the preliminary analysis is to develop the relationship between an applied
axisymmetric surface normal stress and the corresponding axisymmetric surface
displacement in the axial direction. The solution of this class of problem can be
approached by appeal to Love’s [21] strain function (®(r, 2))(See also Selvadurai [22])
formulation, where the governing partial differential equation is

V'V 'd(r,z) =0 (1)
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Operating on (12) with the zeroth-order Hankel transform we obtain

DEW (£)+3.&) =P ) (13)

The relationship between the surface displacement of the halfspace due to the combined
action of ¢(r) and the Mindlin force can be obtained by combining (4) and (9), i.e.,
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We can eliminate Eo(é) between (13) and (14) to obtain an expression for Vvo(é).
Inverting the result we obtain
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where
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