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Abstract

The paper conveys the concept of diagnostics of constructions historical-
cultural monuments with the method ofintegration of the experimental and
numerical method of technical condition of constructions, which is carried out on
the basis of laboratory, indefinite control methods and creation of calculations
(functional or imitational), by implementing full-scale or model experiments.

The structural system of a monument is sure to preserve its rigidity and
integrity when the conditions of its habitual environment are to be assessed as
steady or exhibiting static fluctuations.

In-situ observations upon the engineering state of historical and cultural
monuments will be backed up with careful consideration for the time and spatial
parameters of the random changes and the entire evolution that have taken place
in their ecosystems;

There is also given a methodology of complex approach for solving problems
related to the maintenance of buildings, structures, durability and
sustainability. We established a complex approach for investigation of monument
foundation and deformed superstructure construction. It combines traditional and
intellectual diagnostic systems, which provide the basis for the development of the
scientific research experience of the Department of “Engineering Mechanics and
Technical Expertise” of the Georgian Technical University, where the work was
processed. The diagnostics of the historical -cultural monuments has been carried
out with invading control methods and laboratory examination of the used
materials.

Several different types of historic-cultural monuments on the territory of
Georgia were selected for the survey, and the calculation model was created and
the calculation was followed by two very interesting examples: historic-cultural
monuments —Church of Resurrection - Shikhiani andThbilisi building, situated on
Rome Street N4. As creation ofdimension model, which will be tested on the
testing table and is connected with financial problems, it requires long-term period
and presents the method tested many times, we have created calculating models of
monuments in relevant calculation programs: SAP2000 and LIRA SAPR 2013.
Survey on the condition of monuments was observed on the territory of their
settlement. After the planned fieldwork, the construction of the church was
visual-technically inspected, defects, sizes and geometry, engineering-geological
survey was carried out, foundations size and types of foundations, samples of
materials used in the constructions were taken and was testedat the laboratory.
Laboratory analysis has been carried out to determine physical characteristics of
the material(volume weight of the material, elasticity module (E), Poisson’sratio
(U) and thermal expansion (A)), after that in the relevant column of calculation
program there will be the data of old construction material types based on the data
of laboratory analysis, and considering existing cracks in calculation model become
possible with use of modification, according to crack type.
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Based on the received results and on the damages of the monument was
implemented formation of calculation models schemes. The structural design
systems of the monuments will be drawn and computed/simulated; that will help
us to select the optimal techniques of controlling the stability and structural
steadiness of the monuments under survey.

This doctoral thesis discusses elaboration of a method for diagnostics-
prediction of the stress-strain condition of architectural and cultural items, to
serve as a basis for development of a method of control upon structural stability
and reliability of the above monuments.

Such an integrated approach will allow to reveal any destructive processes
taking place in the stuff of these structures and buildings and thus to predict their
stress-and-strain condition. The integral approach presented herein is offering an
opportunity of building up a perfect method of management of architectural and
historical monuments, yielding a good return and promising amazing engineering
results.
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