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Abstract

""Constructive Measures for Restoration and Strengthening of Georgian Cult
Monuments"*

Georgian cult monuments, in particular Orthodox Christian churches, are a
symbol of our nation's identity and spiritual strength. Cultural Heritage - This is the
window of the nation into the historical past. That's why it needs to be treated and
protected with great care. It is known that Georgia is located in a seismically active
zone, that is why earthquakes are frequent here. This natural disaster has damaged
our churches and monasteries for centuries, and the restoration of them has been
and is important for our ancestors as well as for our generation.

Unlike ordinary buildings, the restoration of cultural heritage monuments
must take into account its structural uniqueness. It must be strengthened with great
simplicity. The aim of this work is to use seismic measures to restore the domes of
damaged temples. Our ancestors used anti-seismic measures in the construction of
temples from time immemorial. An example of this is the use of a "swallow's tail",
or stone squares in a dry pile. The frames were arranged mainly at the neck of the
dome or membrane, where one structural part ends and the other begins - the dome
or membrane, because here the hardness changes. This is the place to be dangerous
during a seismic impact. My goal is to restore the damaged dome of the temple so
that its authenticity is not violated. For this purpose, a computer reporting model
was created, the spatial calculation of which was performed using the finite element
method using the computational complex "LIRA SAPR-2016". In general, the
purpose of the seismic protection system is to reduce the seismic acceleration
transmitted from the ground to the building. In our case, the cross-domed temple is
structurally divided into two parts - the sub-dome (cross) and the dome itself. The
function of the dampers placed between them is to reduce the seismic acceleration
transmitted to the part of the dome.

As the analysis of the effects of strong earthquakes show, the contact zone of
the temple dome and the dome contact zone is the most damaged and is often the
cause of the collapse of the dome. Stretching voltages caused by seismic impacts in
this zone are several times greater than the calculated impedance of the stone (brick)
pile. Therefore, it is possible to specify the purpose of the dampers offered by us - to
minimize the importance of seismic bending moments in this contact zone, which
will minimize the importance of stretching voltages. For this purpose, we have
selected the Church of the Mother of God of Atskuri, the restoration and
strengthening of which is currently underway.  Atskuri Temple - The church is
located in Akhaltsikhe municipality of Samtskhe-Javakheti region. On the territory
of Atskuri. The reporting model is spatial. The computational model can be
conventionally presented in two parts: the existing stone walls with its ribbon
foundations and the new, reinforced concrete skeleton. The connection between
them is rigid. The value of the modules of elongation of the existing stone walls is E
=5.2 x 105 t / m2, the Poisson ratio is equal to 0.25; Ground sag coefficient: on
compression Ci = 5000 t / m 3, on shift C2 = 7000 t / m. The thickness of the walls
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varies within 100 -: - 140 cm. In reinforced concrete skeletons: stem elements
(columns, belt) are modeled with finite element # 10; Walls, membranes, domes,
and roof structures — with four- and three-node membrane elements (# 41, 42, 44).
The calculation considers the following types of loads: static constant; Static
temporary long-term (200 kg / m? on the patronymic) and short-term (normal snow
load on the roof 70 kg / m?); Normative wind load (50 kg / m?); Seismic impact
(longitudinal, transverse and vertical directions). The calculated seismicity is 8
points. The strength of the existing stone walls was checked by the magnitude of the
largest equivalent tensile stress in the finite elements;

As the results of the calculation showed, the maximum compressive voltage
in the stone formation = 19.6 kg / cm2, and the tensile voltage in the stone formation
= 2.7 kg / cm2. Maximum voltage at the base of the ribbon foundations = 3.5 kg /
cm?2. Maximum voltage at the base of point foundations = 3.9 kg / cm2. T. The period
of oscillation of the building in the longitudinal direction (along the X axis) T = 0.25
s, in the transverse direction (along the Y axis) T = 0.42 s. In case of seismic impact
(dome), the maximum displacement along the X axis Fx = 8 m, along the Y axis - Fy
=20 mm. As can be seen from the calculation results, in case of optimal selection of
the number and hardness of the dampers, it is possible to reduce the bending
moments 2.5 times in the dome part and in the contact zone of the dome neck it
reduces the tensile stresses 4 times. This factor will significantly increase the
resistance of the weakest part of the cross-domed temples to the horizontal loads
and, consequently, increase the seismic resistance of the whole temple.
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