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Summary

In the paper there are discussed the elastic-plastic problems for infinite
and finite areas, which are weakened by the holes. The outlines of the holes are
in plastic state and the area of plasticity doesn’t extend within the boundary.
The plates are used in different ways for practical purposes. In most cases
plates with holes are used, but preferably the holes shouldn’t reduce solidity of
the plate and generally its reliability. Hence, it’s important to choose the shape
of the outlines of the holes in such a way that the characteristic features of
solidity of the hole outlines were not reduced. Among the problems discussed
in the paper one of the most important issues is to find the unknown or partly
known boundary of the holes.

In case of the infinite plate being weakened by two similar holes the
plastic area involves only the outlines of the hole just at the point. This kind of
property has to the equally solid outlines, i.e. when the tangential strain over the
whole outline is constant. Applying the theory of functions of complex
variables and the methods of conforming reflections we can find the unknown
boundary of the outlines and the strain state of the plate. There is also
discussed the infinite plate with the similar holes having the shape of the
weakened square. In case of a loading on this kind of plate the strains at the
tops of holes become specific and that’s why it is possible to appear a crack. If
we discuss this kind of plate, weakened by the similar holes, but with the
clippings having the equally solid outlines at the tops, the concentration of
strain will change. Using the theory of functions of complex variables and
conforming reflection the problem is brought to the boundary problem of the
theory of analytical functions and we can find the unknown outlines of the
clippings of the holes and the strained state.

Furthermore, the problem of bending for the infinite plate is discussed,
which is weakened by two similar square holes having the clippings at the tops.
Using the theory of functions of complex variables and conforming reflection
the problem is brought to boundary problem of the theory of analytical
functions
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In the paper there is also discussed the cases of the finite area. There is
discussed the plate having the shape of a regular polygon, which is weakened
by the holes having the unknown boundary deployed cyclic symmetrically. The
holes are deployed in such a way that the outline of each of them is
symmetrical to the apothem of the polygon. Applying cyclic symmetry the
problem is brought to the similar problem which is discussed not for the whole
polygon but for one of its parts. The outlines of the holes are discussed here
too. Due to above mentioned, the equally solid and derived plastic area involves
the whole outline of the hole just at the time of emergence. It is important to
discuss the case when the plastic area can’t reach the depth of the plate, that’s
why in the problem the condition for the plasticity is shown only on the outline
of the hole. By applying the conforming reflection on the part of the polygon,
on which the problem was brought down to, it goes to one-sided tied area by
the known boundary, and then applying the methods of the theory of functions
of complex variable the problem is brought down to Riemann-Hilbert problem
for the unit radius circle. The problem is obtained to be solved in explicit form
and the equation of the unknown outline of the hole is found.

In case of the plate having the form of hexagon, in contrast to the general
case, it becomes possible to discuss more simple part of the hexagon. As in the
previous case the problem is brought to the Riemann-Hilbert problem for the
one unit radius circle and explicit solution of the problem and the equation of
the unknown outline of the hole are obtained.

There is solved the problem for the plate having the form of the regular
hexagon which is weakened by the holes with unknown boundary deployed
cyclically symmetrically. In this case there has already been discussed the other
deployment of the holes, their outlines are symmetrical to the radiuses of given
regular polygon. In the given case applying the cyclic symmetry there is
discussed the part of the polygon. The outlines of the holes are in the plastic
state in such a way that the plasticity doesn’t reach the depth of the plate. The
problem is brought to the Riemann —Hilbert problem for the one unit radius

circle. There is written the equation of the unknown outline of the hole and
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found Kolosov-Muskhelishvili complex potentials which define the strained
state of the plate.

The finite area is one case discussed in the paper which is the plate
having the form of square, which is weakened by the hole having the form of a
square. In order the clippings on the tops of the hole not to appear, the outline
has the slot and we have to find exactly this slot. Taking the symmetry into
account the problem is brought to the case of more simple area, and afterwards
applying the methods of conforming reflection and the theory of complex
variable functions the problem is brought to Riemann-Hilbert problem for the
one unit radius circle. Explicit way of solving the task and the equation of the

unknown outline is obtained.
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