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RESUME

Georgia has been a member of the European Union since 2004. The process of
establishing this union obliges the Georgian government to gradually introduce European
political, economic and social strategies by 2030, amon0 them the most important is to
implement energy saving measures in the fields of construction, transport, energetics and
environment protection.

In order to carry out these measures, the Georgian government has developed a state
program and is accepted a resolution that includes their gradual implementation from
2017. From January 1, 2021, the commissioning of new facilities will be possible in
accordance with all the standards set forth in the requirements of the European Union
Energy Saving Code. Maintaining heat balance in apartments and preventing from the
outside noise penetration should be ensured by creating and implementing new,
progressive structural elements on the buildings. From this period, the consumption of
excess energy in buildings to maintain the normative temperature mode should be
completely eliminated.

The present dissertation, with its relevance, fully responds and assumes the
fulfillment of the requirements related to energy saving measures in the Georgian
construction field. The scientific novelty of the work and the achieved results are in
full compliance with EU standards. The scientific-practical activities and experience
of PhD student have been related to the creation of thermal-efficient and sound-
resistant structural elements for more than 20 years and their introduction into
construction practice. In 2014-2020, three patents were issued to PhD student Revaz
Sikharulidze by the Georgian National Center for Intellectual Property “Sakpatenti”
on energy-saving precast — monolithic coverings and arrangement of walls with
middle foam plastic layer, as well as two patent on their manufacturing devices. By his
personally company “Sikharulidze Tile Ltd” and application of new structural
elements, a number of constructions have been carried out in different regions of
Georgia, in that in cases the norms, requirements and recommendations provided by
the EU building codes are maintained.

Levan Samkharauli Bureau of Forensics Bureau has examined the heat
characteristics of the two-layer block of inventions issued by Sakpatenti and test the
fragment of reinforced concrete beam (trigon) and two conclusions have been issued:
The first, due researches to determine the thermal conductivity of a two-layer block
(concrete and foam) have determined that the thermal resistance of the whole block is
equal to Rp=0.0298 + 3.17=3.20 m?cal/W. And the thermal conductivity of the whole
block is Up=1/3.20=0.31 W/m?2cal. The results are impressive, the determined R
characteristic is approaching the design parameters of Nord states Finland, Sweden,
Denmark, Germany and United Kingdom, the above-mentioned structural elements fully
meet the requirements and it is expedient to use them intensively in all six climatic zones
of Georgia.

The second, due bending test carried out on the fragment of a reinforced
concrete beam (trigon) (beam length -150 cm, width 22 cm and height 21 cm. Class of
concrete B22,5) is determined that arranged on the fixed supports single-span beam
with design length of span 120 cm and applied in its middle loading, the first crack
appeared in the lower side of the applied load in tension zone at 6200 kg load, at 9900
kg load - the beam fail’s, cracks appeared on the loads application spot both in the
upper and lower parts. And the maximum deflection was observed to be 1.8 cm.
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Based on the variant design, computer-structural calculations were performed
for two buildings of equal size and technical-economic analysis revealed the
advantages of using newly created thermal efficient and soundproof structural
elements compared to traditional reinforced concrete solutions and wall blocks.

At the same time, by resource-estimation calculation is obtained that expected
loads on load-bearing structures (columns, girders and foundations) will be
significantly reduced compared to the traditional variant in the case of roofing and
wall structures proposed in the dissertation. Both direct and indirect costing methods
have been used in the economic calculations used to evaluate different architectural
and structural solutions and to identify a more economically more high-effective
variant.

The results of the dissertation are presented in a wide range of different
constructions in Tbilisi, Bakuriani, Teleti, Chiatura and elsewhere. There is a great
interest of large construction companies and individual investors in these inventions.

All five inventions presented in the dissertation have a unified purpose,
achieving a complete cycle of manufacturing of new thermoefficient structural
elements by industrial methods and their application in construction. Their
implementation in construction has achieved significant economic and social effects at
construction and operation - labor productivity has been significantly reduced, used in
construction concrete consumption has been reduced by 10 percent and
reinforcement bar costs by 16 percent, in the operation process drastically is improved
process of maintaining the normative temperature balance of released from power
equipment heat or cooling, in addition with respect of sound protection, creates a cozy
environment for living and working in buildings. The dissertation work is entirely
devoted to the recognition of my inventions in construction practice. At the same
time, due to the special relevance of the presented novelties, there is a great
expectation from the country's executive branch of significant support for this
novelties, in terms of their large-scale introduction into the Georgian construction

field.
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