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energy is determined with respect to the system of principal axes of stress.
The necessary minimum conditions were determined from Kuhn-Tucker
theorem. Assuming particular cases of loading in composites of epoxy
resin elements reinforced by carbon fibres and in high performance fiber
reinforced cementitious composite elements, optimum angles of fibre
placing were determined. The optimum solutions depend on material
constants of the matrix and fibres, on volumetric content of fibres and on
applied loads. In the case of two kind of composites with significantly
different properties of fibres and matrices the influence of ratio of the
principal stresses on optimum solutions was investigated.

The analytical conditions for the minimum strain energy, obtained in
chapter 4, were applied for numerical solution of optimization of
composite discs (appendix).

The problem of (wo-criteria optimization was also considered.
Minimum strain energy and minimum cost of composite element were
assumed as criteria. Angles of fibre inclinations and fibre volumetric
content were assumed as decision variables. Examining particular load
cases in composite of epoxy reinforced by carbon fibres elements and in
high performance fiber reinforced cementitious composite elements,
optimum solutions have been determined in the sense of assumed criteria.

In the latter an infinite elastic plate is considered, in which the matrix
is reinforced by two families of continuous, parallel fibres and weakened
by n interacting cracks. The appropriate stress field acts on this plate at an
infinite distance. First, the local stress state for each j-th crack is
determined in its local coordinate system. Next, the total stress at the edge
of the j-th crack is assigned as the sum of the local states of stress as well
as the state of stress generated along the line j-th crack by all remaining
cracks. This constitutes a system of singular integral equations of the first
kind with simple Cauchy-type singularities. Next, the siress intensity
factors and the strain energy release rate at crack ends are determined by
unknown functions evaluated at the tips of the cracks.

As a particular case, it was assumed that the plate is a composite
consisting of concrete matrix reinforced by two families of steel fibres,
weakened by two stationary cracks. Applying Lobatto-Chebyshev
collocation integration method, the approximate solution of the set of
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