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The deformation model with extreme strength criterion [ 1-4] has significant
advantages over the existing deformation models. It makes it possible to calculate
the strength of reinforced concrete elements (RCE) in a normal cross-section in
the limit state, as well as to obtain their parameters of the stress-strain state, when
applying a wide range of concrete strength classes. The deformation model with
an extreme strength criterion is an alternative model in relation to the known
deformation models with an empirical strength criterion. Therefore, the
improvement of the methodology for calculating the strength of compressed
concrete blocks in a normal section based on a deformation model with an extreme
strength criterion, which is based on the equations of the mechanics of a
deformable solid body and takes into account the physical and mechanical
properties of materials and their real work in the limit state (including taking into
account high-strength concrete), is an urgent problem.
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Fig. 1. The main window of the program

Modern construction of high-rise buildings and structures, bridges, tunnels,
etc. requires the use of high-strength concrete in large volumes. High strength,
gas and water tightness, corrosion resistance and resistance to the action of an
aggressive environment put this material, in a number of cases, out of competition
when compared with traditional building materials.

An urgent task is the development of methods for calculating reinforced
concrete structures from high-strength concrete based on more complete
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consideration of the features of their stress-strain state, strength and deformation
characteristics of material properties. All this will allow to obtain a significant
economic effect. In the opinion of the author, it is necessary to develop an
engineering methodology for calculating strength using high-strength concrete,
conduct additional experimental studies on full-scale samples, and implement this
methodology in a computer program.

The developed software (Figure 1) for determining the bearing capacity of
reinforced concrete structures and their elements working for bending, central and
off-center compression (tension) based on the deformation technique with an
extreme strength criterion. According to this method, calculations of the strength
and bearing capacity of reinforced concrete statically determined and statically
indeterminate structures (beams, columns with different kinematic conditions at
the ends) were performed. Calculation results are compared with experimental
data and methods [1, 2, 4].
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