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MATHEMATICAL MODEL OF THE BEHAVIOR OF REINFORCING STEEL UNDER
MECHANICAL LOAD CONDITIONS.

The purpose of the article is the mathematical description of the phenomenology of
material behavior under load conditions. The research includes mathematical relations of the
theories of strength and plasticity. Relevance of the topic lies in the capabilities of the LS-
DYNA software complex. With the help of which, to describe the properties of reinforced
concrete, you can use a continuous material with reinforcement inclusions, take into account
anisotropies and modified strength of the material [1].

When describing concrete, a model of a continuous failure surface with a limiting dome
was used, which is described in works Murray, Abu-Odeh i Bligh [2]. The main feature of this
model is that the combinations of stresses that the material can withstand are limited by a
special surface, which is composed of a yield surface and a brittle failure surface. So this
surface covers all cases of destruction of concrete in a complex way and thereby establishes
the conditions for either brittle or viscous destruction Fig. 1 shows the general view of the
geometry of this surface.
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Fig 1. General view of the geometric configuration of the surface of concrete destruction.
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At the same time, parts of the destruction surface are unequal, and therefore this
surface is divided into zones - a zone of destruction due to shear deformations and a zone of
strengthening during compaction of concrete due to compression, which are interconnected
and form a smooth and continuous surface. Fig. 2 shows the meridional section of this surface.
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Fig. 2. Meridional section of the surface of concrete destruction

Conclusion. At the same time, the destruction of the material occurs when the limit
deformation set by the user is reached. This model of viscoplastic deformation of concrete can
be used to describe the influence of the current rate of deformation. The marginal effect of
taking into account the rate of deformation is regulated by means of parameters set by the
user. Deformation diagrams are used for future determination of the nature of deformation.
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