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Abstract. In this paper by I. Vekua’s approximate of order N = 3 the problem of stress
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1. Making use of vector and tensor notations the equilibrium equation of the 3D
elastic bodies and stress-strain relations with respect to the Cartesian coordinates can
be written as follows:

∂iσ
i +Φ = 0, σi = σijej, σij = Eijpqepq, (ej = ∂jR),

Eijpq = λδijδpq + µ(δipδjq + δiqδjp),

2epq = eq∂pu+ ep∂qu (i, j, p, q = 1, 2, 3),

where σi = σi are constituents of the stress tensor, Φ is vector of volume force, σij

and epq are components of the stress and strain tensors, u is the displacement vector,
R is radius-vector of the point M(x1, x2, x3), δ

ij are the Kronecker symbol. Under
a repeated indices we mean summation, note that the Greek indices range over 1, 2,
while Latin indices range over 1, 2, 3.

By means of Vekua normed moments method the 2-D equilibrium equation and
stress-strain relations takes the form [1]:
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Note that the scheme of construction of the approximate solution
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of equilibrium problems are compatible with boundary data of face surface x3 = ±h,
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is Legendre polynomial of order m, i.e.
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The equations (1), (2) constitute a normal system of (6N+6) order if the conditions

1− 2ε
N,m

̸= 0 (m = 0, 1, ..., N)

are satisfied. As regards the cases N = 0, 1, 2 these systems are degenerated and need
special examination. I. Vekua explicitly considered these systems and pointed out the
class of problems which are solvable by means of these systems of equations.

2. The equilibrium equation and stress-strain relations for the approximationN = 3
has the complex form:

a) Equilibrium equations
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b) Hooke’s law
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c) Equilibrium equations with respect to components of the displacement vector
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The complex representation of the general solution has the form
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where f(z), φ1(z), φ2(z), ψ1(z), ψ2(z) are arbitrary analytic functions of z = x1 + ix2,
I0 is Besels’s function of the first kind of zero order with on imaginary argument.

3. Now consider the stress concentrations problem of the infinity plate weakened
circular hole (problem of E. Kirsch [2]).
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The boundary conditions on the contour |z| = R have the form:
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Making use of the conditions (4) and (5), we get
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For the concentration coefficient of stresses we have [2, p.194]

K = max
|z|=R

σϑϑ
P

= 3,

which coincide with the classical coefficient of Kirsch.
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