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Abstract

Annually worldwide occurs more than 300 earthquakes, accompanied by fires,
caused by them collapse exceed damage caused by the earthquake itself. According to
the UNESCO data worldwide since 1925 up to 1950 in earthquakes were killed 350
thousand people, and material losses makes up to 10 billion dollars. Only in the Tokyo
earthquake that occurred in 1923, were killing 140 thousand people.

By the Japanese scientists in 20 - th century has been developed "static theory™
for calculation of seismic stresses in buildings. In 1900, N. Omori improves the
theory. He determines that at every point displacement is causing the vibration of
foundation.

In 1920, Japanese scientists N. Mononobem suggest to researchers that the
seismic force would be calculated due taking into account the deformation of the
building.

In 1927 by K. Zavriev to ensure the seismic resistance of structures was
proposed the dynamic model that further was improved the M. Bio.

Due thje earthquake's analysis in various countries was developed normative
materias, codes for calculation of seismic loads that impose certain restrictions to
ensure seismic resistance.

In the sissertation work is considered the multi — storey reinforcement concrete
frame buildings fracture responses from due impact of seismic load.

In recent year's damging earthquake's analysis showed that the reinforced
concrete multi - storey buildings collapse was caused by the loss of column’s stability.

Is considered the leading countries codes, a critical analysis of the earthquakes
up to nowadays, are proposed the caused by seismic load parameters for taking into
account in the calculations.

The feasibility and effectiveness of plastic properti€’ s application for earthquake
proofing reinforced concrete structures is proposed.

Is considered the taking into account at design the necessary conditions for
creation of seismic resistance systems.

For the development of seismically resistant systems is necessary to buildings
have a simple configuration in plane, related to two mutually perpendicular major axis
direction the buildings shape would be a symmetrica and approximately with the
same stiffnesses. In addition, the covering horizontal plane will be absolutely rigid.

The simple configuration in plan and keeping of symmetry, carruing out
constant ceeping of strength and stiffness, correct arrangements of rigidity cores,
anaysis of input angles stresses concentration at seismic impact gives the possibility
at reliable operation of building in the volatile earthquake conditions.

At drawing up of new national standards were taken into consideration the basic
principles and objectives that are required to the calculation norms. By the calculation
methods of seismic load on structures is allowed the probability of rupture, because
the rupture avoiding is non-real. The normative document intended to provide a
control of rupture degree at various stages of operation.
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In the dissertation work are considered joint action of various factors in the
compressed reinforced concrete elements on seismic resistance, are developed
operating on bending - torsion element strength analysis an experimental - theoretical
foundations.

Is considered the case, when on the building are acting T torsion and M bending
moments, also on the element are acting the torque and shear force, are proposed
design formulae, rupture schemes, necessary for the M and T stresses determination
formulae.

The paper focuses on the action of torque, its impact on the stability of the
compressed concrete elements.

New materials, application of high-strength concrete and steel reinforcement bar
gives the possibility to reduce the cross-sectional dimensions of structural elements
that leads to reduction of rigidity and increase in flexibility. Thusis possible to lose of
columns of reinforced concrete frame building the load carrying capacity not due
strength condition, but due the loss of stability.

The design formulae for definition of critical force and determination of cross-
section mode of deformation are proposed. It is known from literature that the
structures rupture at seismic load effect occurs as a result of the accumulation of
plastic deformations.

I's proposed the equation, due which would be evaluated compressed - torqued
reinforced concrete rod’ s stability by comparison of Z.,. and Z,. expressions.

WhenZ..= Z., - therod isin critica state

When Z..< Z,,. -therodisin stable state

When Z..> Z.,. - isinthe non-stable state.

In the Chapter 4 of work firstly is proposed the analysis of frame buildings
seismic resistance accordingly of macro-seismic scale.

From ancient times people tried to assess the intensity of the force of the
earthquakes.

For the first time in 1883 by Italian seismologists Rossi with Swiss Saporel was
developed 10 point scale. The improvement of this scale was carried out by lot of
years and finally was devel oped the 12 magnitude scale that is still in operation.

Is determined the ground acceleration accordingly of each magnitude of scale
that was specified due experiments by scientists from different countries.

The main principles have been used by S. Medvedev, V. Shponhoyer and V.
Karnik by MSK-64 scale preparation that represents of timproved variant of all
previously existing scales.

According to the "Eurocode 8" recommendations in the new scale building’'s
main character at earthquake basically is determined by two factors, the degree Q and
R regularity inidicators.

Due the scale were accepted three levels of degree assessment: Q- low; Qm-
medium and Qn - high.

Very broad, important concepts include the term of regularity that is determined
insimilar of degree by the 3 levels: R - low, Rm - medium and Rn - high.
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To in acertain country worldwide, due application of the macro-seismic scale to
determined the earthquake’ s intensity, it is necessary to determine in the building area
basic characteristics accordingly of Q —degree and R - regularity.

In the work are offered examples expected earthquake damage of existing
buildings.
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