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Abstract

In the presented doctoral thesis are considered and recommended known methods for
mitigation and generally protective measures for most catastrophic event on the earth -
earthquake.

Most of all humanity, its cultural and civilized achievement, make losses from sudden
catastrophic earthquake.

From ancient times, our ancestors were fought earthquake, they creates of such
engineering methods for improving stability of buildings, especially the religious monuments, that
is still under studying with interest and some even are use in the modern mass and industrial
construction.

Georgia and the Georgian builders also in the modern era are staying on the leading

positions and also will standing on it.
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The resonant—vibration theory was advanced by a Japanese scientist in Mononobe in
1920. Exactly this theory were extended in 1927by our fellow citizens, the world renowned scholar,
C.S. Zavriev, this was followed by establish of entire team of specialists to a scientific study of
seismic events and earthquake resistance in Georgia.

Was established Thilisi zonal scientific research and experimental design institute, who won
on the all-union competition and create a unified framework for massive industrial construction of
public buildings.

Unified framework is intended for the all Soviet Union seismic areas under action of 6,7,8
and 9-point seismic effects, for buildings with up to 16 floors, although were built lot of 18 and
more floors public buildings. A headed by me as chief engineer of institute and chief engineer of
the project group, further make adaptation the same framework for construction of multi-storey
industrial high useful loads.

Particularly would be mentioned the multi-storey residential buildings construction method
by roofing reinforcement tension in conditions under construction by Yugoslavian professor
Zhezhelis.

For creation and massively introducing of above mentioned framework systems in the 11
Soviet Union seismic active Republics our staff twice was awarded by the USSR Council of Ministers
laureates title and the State Prize of Georgia, First Prize of the Georgia Trade-Unions Central
Council of Presidium, Medal of Honor, a gold medal of the All-Union achievements exhibition, and
so on.

During 30-35 years with created by us uniform frame UNC-04 were built up to millions of
residential, public and industrial buildings. During this time, there has not been any serious
damage. In some places, they still are in use.

But now is the 21st century. The devastating earquakes had escalated, in adjacent of our
country: Spitak, Armenia, 1988, Van Turkey 2011, Iran, Makhachkala, etc. earthquakes has forced
us to observe the world's advanced countries' experience and let us made familiar with their latest
achievements in the field of seismic resistance.

We, who have been at leading positions in the Soviet Union in the field of earthquake

engineering, are now forced to use foreign achievements.
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In Georgia has been canceled the K. Zavriev Institute of Earthquake Engineering and
Structural Mechanics of Academy of Sciences, Thilisi zonal scientific research and typical and
experimental design Institute, hydraulic structures, building materials and other institutions.

And more: was destroyed for years, carefully created scientific experimental bases, in which
were created new construction seismic systems for public and worldwide known famous
waterworks.

Therefore, the intensively study the experience of such countries and works of new seismic
protection systems developers in field of science and engineering, such as, Japan, France, Italy,
Armenia, Kazakhstan, Russia, US and others.

It is known that during the design earthquake in building were originated different size
cracks. After further aftershocks the number of crack increases, while the stiffness of building is
reduced and as a result are reduced the values of the seismic load.

But, you know, that the due decreasing of stiffness of building would be reduced the applied
seismic impact, therefore we will think how to save the building in this way.
Exactly due this fact has led scientists to the start of exposure to seismic protection systems
search.

Over the past three decades were created several implemented in practice method: seismic
insulation systems that are widely used in our country, as well as abroad.These include active and
passive seismic insulation and seismic damping systems: Mostly was widespread in seismic
protection systems the seismic insulated foundations, which is widespread in many countries.

We consider the seismic protection compression pillars, which represent rubber-metal and
rubber-plastic elements. Such pillars produced and used at new construction, especially in
construction of multi-story buildings.

Manufacturing of rubber-metals multilayer pillars are easy due to their simplicity. At
building design parameters of pillars are easily selected by determination of pads thickness and
quantity.

Such pillars significantly increases the vibration damping and almost 2 times reduces the
building reaction time at seismic impact as well as almost 2 times is reduced the basic period of
seismic oscillations.

Due state of our cities, special importance has the issue of reinforcement of existing

buildings. Especial importance has such building that will cause irreparable consequences, and for
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some, the destruction is not permitted. These include: hospitals, kindergartens, schools, police,
prison, communications, water supply and such buildings.

For them in Armenia was created a special method: the existing buildings was lifted by
jacks, were exposure foundations, on them are placed on rubber-metal pillars and then arrange
the building on this pillars. This is facilitated by the fact that such buildings are 2-4 floors.

On this method, we informed the Thilisi City Hall and the Ministry of Economy and
Sustainable Development.

The second method, which is also suggested by Armenian experts provides on the tenth
floor of existing 9 floors building arrangement of seismic damping system.

The top of the 9th floor building column was exposure and on it was arranged rubber-metal
supports. And on those are arranged the columns of tenth floor. Was created the tenth floor,
which is reinforced building rigid metalwork. This procedure takes place without eviction of
tenants. Both of these techniques is advisable to be applied in the form of experiment in Thilisi, on
which is informed the Mayor of Thilisi.

On necessity of implementation in Georgia of seismic insulation systems, | was referred to
the 61th General Assembly of European Council of Civil Engineers, in Naples (Italy) and on the 63 th
General Assembly in Madrid (Spain) in 2015 and 2016 accordingly.

The General Assembly of Europe expressed its full support and now it will be done by City

hall, as well as us, the enthusiasts of this case.
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