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Abstract

The history of construction includes a large amount of data about the collapse of
buildings, which are caused by the loss of stability due the building’s oscillations that
outlines on necessity of dynamics and stability problem study and perfection.

As one of the main structural elements of modern high-rise frame buildings are
considered compressed reinforced concrete columns, on that are acting long-term and
temporary loads (longitudinal force, bending moments, etc.), with different combination.
They are added by special loading as seismic load. l.e. these elements are working in hard
load mode. As result of theoretical and experimental studies have been developed
recommendations for calculation of compressed flexible elements that were reflected in
reinforced concrete structures construction codes.

According to the current normative documents the calculation of structure is possible
to carry out by deformed scheme as a non-linear deformed system, with consideration of
longitudinal bending of columns and crossbhars. On the other hand, the analysis of structure
is allowed also by non-deformed scheme. At calculation of impact of longitudinal bending

on the carrying capacity was taken into account when flexibility A, = 170 > 14; due n-

coefficient that consider the effect of bending moment on the value of longitudinal force of
eccentricity.

The particular importance has the impact of seismic effect, consideration of that is
possible to lead to change in design length. Therefore recommendations that are given for
the definition of reinforced concrete compressed elements design length in reinforced
concrete structures design codes require further improvement and require a development of
such method that more accurately will take into account the above-mentioned
requirements.

The goal of thesis includes: theoretical and experimental studies of rod systems, in
particular, in multi-storey reinforced concrete frame buildings, load-bearing structures -
columns stability at seismic loads. Would been studied caused by seismic impact influence
of additional eccentricity on loss of stability.

In the works are considered stages of development of analysis methods on stability of
reinforced concrete structures, are analyzed major scientific achievements that are based on
a wide range of theoretical and experimental studies in the theory of earthquake

engineering, as well as in design issues.

Vi



Is considered how are reflected the stability issues in the normative material and
Euro codes ESC-2 and ESC-8.

Are defined caused in seismic impact conditions contribution of additional
eccentricity in loss of stability of reinforced concrete elements. The theoretical studies
show that, in some cases, reinforced concrete columns, which are working hard load
conditions and at calculation is satisfied strength conditions, lose their stability. This is
caused due to many factors. For example nonlinearity of reinforced concrete is
inadequately reflected in the design formulas. Also at computer computation incorrectly
are selected design model and calculation method.

At earthquake the main cause of reinforced concrete frame structures failure, in many
cases, are the significant damages of columns and crossbars structural elements. To reveal
the reinforced concrete structural elements failure mechanism detailed study of damaged
elements showed that there damages occurs in inclined, normal and spatial sections, in
particular it should be noted that at design of frame buildings columns structural elements
by impact of horizontal and vertical forces on design model the building’s failure takes
place at different values of the acting forces, as a result, the directions of originated cracks
and accordingly the final character of failure will be different.

If at design of structural elements will be possible to regulate the crack origination
process, then in building will be possible to control of failure process that gives the
possibility to avoid the fracture failure of elements. To explain the reinforced concrete
columns failure mechanism is necessary to compare the design model and failure factors
mechanism, including the revealing of difference between them.

Nowadays, the current design model, in our opinion, does not adequately describe
the physical model of failure. One of major drawback of design model is that at analysis of
building the seismic horizontal force is applied on that statically, which is not correct. In
fact, at high-intensity seismic impact the horizontal component has alternating low-cycle

nature. Therefore, the structure should be calculated on such impact.
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