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A great deal of works are devoted to the investigation of static contact problems for
different bodies reinforced by elastic attachments or inclusions such, as covers of small
thickness (see e.g. [1–5]). The exact or approximate solutions of the posed problems are
obtained and the behavior of unknown contact stresses at the contact ends is studied
([6–8]).

In the present work we consider a piecewise homogeneous elastic plate, reinforced by

a semi-infinite inclusion under the action of tangential stress τ
(0)
k

(x). The problem is
to find contact tangential stresses τk(x) along the line of contact and to establish their
behavior at singular points.

The problem is formulated mathematically as follows: let an elastic body S occupy a
plane of a complex variable z = x+ iy which has along the line L = (−∞, 1] the elastic
inclusion of elastic modulus E0, of thickness h0, the Poisson coefficient ν0, consist of two
half-planes S1 = {z|Re z > 0, z∈ l1 = [0, 1]} and S2 = {z|Re z < 0, z∈ l2 = (−∞, 0]}
sealed along the axis x = 0. The quantities and functions referring to Sk will be denoted
by the index k (k = 1, 2), while the boundary values of functions on the upper and lower
edges of L are supplied by the signs (+) and (−), respectively.

On the interface x = 0 we have the following conditions of equilibrium and continuity:
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On the segments lk we have the following conditions:

du
(0)
k

(x)

dx
=

1

Es

x∫

xk

[τk(t) − τ
(0)
k

(t)]dt, x ∈ lk, k = 1, 2 (2)

(u
(0)
k

(x) is the horizontal displacement of the inclusion points, x1 = 0, x2 = −∞),

Es = E0h0

1−ν2

0

.

The equilibrium equations for separate parts of inclusion have the form

0∫

−∞

[τ2(t) − τ
(0)
2 (t)]dt = p0, p0 −

1∫

0

[τ1(t) − τ
(0)
1 (t)]dt = p

where p0 and p are the unknown axial stresses at the points x = 0 and x = 1, respectively.
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Using the Kolosov-Muskhelishvili’s formulas ([9]), for the complex potentials ϕk(z)
and ψk(z) (k = 1, 2), we obtain the boundary conditions

ϕ+
k

(x) − ϕ−

k
(x) = ifk(x),

x ∈ lk, (3)

ψ+
k

(x) − ψ−

k
(x) = −i(κkfk(x) + xf ′k(x))

where fk(x) = 1
1+κk

∫ x

xk
τk(t)dt, κk = 3−νk

1+νk

.

Solutions of the boundary value problems (3) are represented as

ϕk(z) =
1

2π

∫

lk

fk(t)dt

t− z
+Wk(z), ψk(z) =

−1

2π

∫

lk

[κkfk(t) + tf ′
k
(t)]dt

t− z
+Qk(z),

where Wk(z) and Qk(z) are analytic in Sk functions which are defined from the condition
(1) by the methods of the theory of analytic functions.

If we substitute the representation for complex potentials into the condition (2), then
after some transformations we will obtain a system of singular integro-differential equa-
tions on the semi-axis x > 0. Using the method of the Fourier integral transformation,
the system is reduced to the boundary value problem of linear conjugation ([10]). The
solution is represented explicitly. The behavior of contact stresses in the neighborhood

of singular points z = 1 and z = 0 is studied.
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