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Abstract

Protection of the cultural heritage is one of the most important problems for the
modern society. Today, there are a great many invaluable structures in Georgia having
a status of a monument in Georgia and being under the threat of collapse. An immediate
question arising under such circumstances is whether the damage has or has not gone
too far to be repaired; whether the fact of total destruction of a monument should or
should not be acknowledged; or whether fundamental renovation and rehabilitation is
the sole option to rescue the monument.

Unlike ordinary buildings, when rehabilitating or strengthening historical
buildings, we must always bear in mind both, the homogeneity of their material
embodiment and unique nature of their structure.

The analysis of the structures with the status of cultural heritage found in Thilisi
evidences that the damage of structural elements is mostly caused by a long-term
influence of atmospheric precipitations on them and first of all, by the factors caused
by frequent earthquakes. The structures of cultural monuments are generally
constructed with local building materials. The construction techniques of the times the
monuments are dated by were not sufficient to provide the structures with anti-seismic
elements, which are well known today.

The dissertation work gives the data about the passive and active seismic
protection used by our ancestors, considers relatively modern anti-seismic systems and
evaluates their advantages and disadvantages.

Following the state of the structures with the status of a monument of cultural
heritage in our country, it is very difficult and dangerous to rehabilitate or reinforce all
hazardous buildings by using a single method. This is why the views in this respect
differ. However, the legislation disclaims a great many ideas, as in any case, it is
inadmissible to disturb the authenticity of the building fagade. Virtually, this is the most
problematic issue.

Any developed country paying due attention to the heritage of the past, quite
often applies the method of demolishing an interior of a hazardous structure and
adapting the survived fagade to the new project structure. The latter must be designed
in the way as not only to guarantee the bearing capacity of the walls along the former
perimeter, but also to improve the seismic resistance of the walls. The options of the

said structural solution are not ultimately perfect, because there is a opinion suggesting
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that a connecting unit of the main structure must be either rigid, or with an articulated
joint.

The work gives examples when the above-said structural solutions are justified.
In order to ensure long-term exploitation of such large structures, innovative
technologies and active seismic protection systems are to be employed more intensely.

The connecting scheme, which prevents the transfer of static loads to the existing
wall and ensures the suppression of undesirable oscillations to prevent their impact on
the wall, is a scientific novelty. A new alternative structural plan of retaining the facade
wall to be maintained and frame building with friction links, with polyurethane mass
placed between them to ensure the force of friction is proposed.

Theoretically, there are three options to connect the existing facade wall and the
new building: (1) no connection, (2) rigid connection, and (3) non-rigid (elastic)
connection.

The first option (no connection) is in fact unacceptable, as due to the above-standard
deviation in the isolated brick wall under the seismic impact, intense stretching forces
arise what may lead to the damage or even destruction of the wall.

In order to identify the better option of the other two options, we made
calculations by means of computing complex ,,LIRA SAPR-2016".

Rigidity, loads and boundary conditions of the bearing structures are identical
with both options. Only the model of the connection nodule differs: it is rigid in the first
instance and it is non-rigid in the second case (an analog to the frictional connection).

When evaluating the analysis of the results of the calculation of the two options,
we considered the following as the criteria: (1) maximum horizontal displacement of
the brick wall under the seismic impact, (2) maximum tension force in the brick wall
under the seismic impact, (3) maximum intersecting force in the brick wall under the
seismic impact, and (4) maximum bending moment in the brick wall under the seismic
impact.

Based on the analysis of the mentioned calculations, we can baldly state that the
frictional connections of a new type will much simplify the modern problematic issues
associated with the reconstruction of the structures with the status of a monument of

cultural heritage.
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