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Summary

As one of main directions in the development of Science of construction in
modern time, is considered the development of calculation complete processing
method, construction material which provides the reliability and economy of building
structures. This, above all, is achieved by fully studied of the elastic and deformable
properties of the material creep and environmental conditions significant influence on
the machine components, structural elements and building durability, strength and
stability. That is mainly provided due to more specific strength and stiffness of
structural plastics in comparison with classic structural materials. But with these
positive features, they also have a negative — by the more drastic relaxed character of

mode of deformation.

At study of the physical nature of concrete as a composite material, are quite
effective static methods. This is explained by the fact that any solid body represents a

statistical ensemble of structural elements (grains, binding).

These mechanical characteristics have random character, therefore the
mechanical characteristics of body, which consists of the above mentioned elements,
also obeys to the laws of probability.

Mechanical behavior of materials depends on its structure, which may be
considered at different levels, starting with their nucleus and atom structure from and
then on molecular, crystalline, dislocation etc. level. While mechanical behavior and
micro and macro representations quantitative summand integrated task can be
determined by the creation of static theory of plasticity and strength, which will be
based on the modern physical views of various deformations and the rupture

development that is caused by real material’s structural heterogeneity.

At the creation of modern theories, mainly are grounded on the ideas of
probability. Determinant methods of calculation represents the first approach, the

errors are covered by the application of strength coefficients.

The probabilistic methods are based on reality of recording of random entering
of certain conditions in this or other process. According to A. Kolmogorov are
existing three ways of such case: the process of starting conditions, which are strictly
natural and at iteration may be random, the process duration time is random, the

process natural development is complicated due random disturbances. Based on the
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science, widely is used language of mathematics, at construction of its scheme on
initial idealization. Theoretical discussion often assumes the character of formal

systems (abstract mathematical models), whose interpretation is rather complicated.

The formal systems represents of certain types of models, with different kinds

of modeling capabilities and the wide perception of the material.

The application of the strength theory methods at study of this issues, demands
increasing of information models, in particular about the applied materials, which is
considered as necessary condition for system reliability and long life operation
forecasting. Nowadays is carried out the accumulation of such information on

materials.

Some of the statistical (experimental) is quite obvious in the absence of data.
However, does not cost deterrence from creation of theory, before all the facts will not
be collected because it is known that not only the road leading to the theory consists of

the facts, but also the theoretical study of the facts is a necessary condition.

Therefore, we can not check the results of theoretical investigations by the
empirical data. If we check the results of such data may not have yet, but theoretical
studies aim not only to explain empirical facts, but also to make future predictions. In
recent years, statistically significantly increased interest in about the various
structurally solid deformable body. This once again underlines the fact that the only
structures effectively application gives the possibility to correct approach of solid
body plastic deformation. Description, as well as the damage process accumulation
during the rupture, calculation of macroscopic characteristics by well-known
microscopic characteristics in future can be used in creation of the theory of real body
deformation and rupture. In physical metallurgy, which is close to concrete
technology, there was a new approach to quantitative physical metallurgy - statistical
physical metallurgy. In this field the processing of experiments results on the first step
plays auxiliary in the total statistical physical metallurgy problem solving, and the
problem is that the properties of microstructures composition and their inter-location
in space, to calculate the technical properties of the material and numerically

determine their behavior characteristics at the action of external forces.

In other respects, the design model complications leads to unlimited

mathematical difficulties or to solution, that is practically unusable.

29



At the study of strength of physics in the modern conditions, first of all is
considered the real impact of solid body heterogeneous structure that arises at
deformation process. Micro-stresses and structural defects will be taken into account

at rupture beginning.

The theory of deformation, due the material heterogeneity may not be

described by theory of deformable solid body, which is based on classical views.

As, concrete represents the stochastic ensemble by random mechanical
properties of composite’s structural elements, so their mechanical properties can be
predicted by based on probabilistic methods on according structural model, as very
topical today.

The developed models have practical importance for definition comparative
characteristics of concrete, as composite’s. By taking into account the effect of load
distribution has been developed concrete “stress — deformation” relation construction
quality theory with consideration of structural elements characteristics and the
uniformity of quality that gives the possibility to describe specific areas on the
ascending and descending branches of diagram.

The analytical dependencies on concrete strength on tension on characteristics
of its statical expression of structural elements, on degree of structure stereometric

continuity and sample size are obtained.

The object of study is to research the concrete elements structural mechanics,
which is based on the strength of concrete statistical regularities, when it is considered

as a fragile granular composite material.

The scientific novelty of work lies in drawing up the concrete (as composite
granular material mathematical models in order to be predictable the strength and
uniformity relative values at tension, bending and compression of its structural

elements (grains, matrix, binding) according to the statistical characteristics.

The practical value of research lies in the fact that for the tasks solution
instead of statistical principles and methodology of empirical process is developed
analytic approach. This fact allows us to solve various kinds of concrete strength
issues by the same approach. On the basis mathematical model is possible to develop
the statistical principles, as a direct task — prediction of relative characteristics of

concrete strength according of the structural elements statistical data. As well as
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inverted task- selection of structural elements and statistical evaluation for concrete

receiving that relative strength is given (on tension, compression, bending).

The reliability of basic results is provided by application of theoretical and
experimental studies, also by coincidence of results of obtained by various authors the

theoretical and experimental studies.
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