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PHYSICS

ANALYSIS OF THE PROPERTIES OF TWO-LAYER MICROWAVE ABSORBING
TING BASED ON CARBON NANOMATERIALS

G. Mushkudiani, L. Shamanauri, B. Didebashvili

(R. Dvali Institute of Machine Mechanics, Georgian Technical University)

Resume. The properties and principle of operation of electromagnetic wave absorbing coatings are
discussed. The use of carbon nanocomposites in this field is shown. In particular, thin-film graphene is
distinguished by its lightness and can work in high-temperature environments. Composites of carbon
nanotubes, carbon fibers, magnetic metals and their oxides can provide improved absorption characteristics.

In this regard, attention is focused on double-layer absorbers, since incident electromagnetic waves more
easily penetrate double-layer absorbers. They exhibit much better microwave absorption capabilities.

Keywords: carbon nanotube; graphene; microwave absorber; nanocomposite.
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HYDROLOGY

REVISED CHARACTERISTICS OF RIVER RUNOFF IN WESTERN GEORGIA
Ts. Basilashvili

(Institute of Hidrometeorology of GeorgianTechnical University)

Resume. This study is based on hydrological data collected up to the year 2024 from 21 monitoring
stations across Western Georgia. The observation periods span 42 to 74 years. After eliminating outlier events,
a robust dataset was compiled reflecting the average annual river discharge over a 60 to 87-year period. Using
specialized software, statistical analyses were conducted to determine the key parameters characterizing river
runoff in the region.

The derived parameters can be practically applied in hydrological calculations within scientific,
agricultural, and engineering organizations. They enable the refinement of technical and economic indicators
for hydraulic and other infrastructure located on or near rivers and their flood zones. Furthermore, in the event
of significant changes in water resources, timely planning and implementation of essential preventive measures
become feasible.

Keywords: observation series; river discharge; water resources.
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MINERAL GEOLOGY AND TECHNOLOGY

GEOLOGICAL-TECHNOLOGICAL STUDY-EVALUATION OF GURIA CLAY
MINERRAL OCCURRENCES FOR THE PURPOSE OF THEIR
COMMERCIALIZATION

M. Tkemaladze, N. Gegia, T. Rukhadze

(A. Tvalchrelidze Caucasian Institute of Mineral Resources, I. Javakhishvili Thilisi State University)

Resume. The results of geological-technological research of little-known unlicensed clay ore
occurrences of various types in the Guria region are discussed. Due to the complex tectonic structure of the
region and the diversity of the stratigraphic units (including the Upper Cretaceous- Quaternary), the
occurrences presented are different both in terms of mineralogical-petrographic composition and genetics.

Some of the ceramic and bentonite clays of the region are eluvial, while others are formed
hydrothermally. A distinctive place is occupied by clays associated with weathering crusts similar to laterite,
which are widespread over a large area.

As a result of technological research, it was determined that ceramic tiles made from mixtures obtained
from Guria polymineral clays with the addition of obsidian fully meet the strict requirements of modern
standards and can be used for cladding both the exterior facade of a building and the floor and interior walls.

Keywords: bentonite clay; ceramic clay; ceramic tile; density; firing temperature; geology; plasticity;
porosity; shrinkage; technology; volcanogenic-sedimentary rocks; water absorption.
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ENERGETICS

PURPOSE AND ACHIEVEMENTS OF THE ENERGY SECTOR
M. Pirtskhelani

(Learned Secretary of the Commission for Studying Mountain Problems of the National Academy of
Sciences of Georgia)

Resume. The dissolution of the unified energy system had a negative impact on Georgia’s energy sector,
as well as on the entire Soviet system. Georgia was not prepared to manage its electricity system independently.
Unfriendly political relations that emerged in the 1990s adversely affected the operation of spare-parts
manufacturing plants, which were mainly located in the Russian Federation. These enterprises either lacked
the willingness to produce and supply spare parts to Georgia or raised prices to such an extent that their
procurement became impractical.

Internal political confrontation also emerged in Georgia. The energy sector became a “bone of
contention.” Corruption took root both in small distribution networks and at higher institutional levels. The
majority of the population proved unable to pay for electricity services. Particularly severe disorder prevailed
in the metering and accounting system. In some cases, entire districts were disconnected for weeks or even
months. Tensions were artificially escalated. Electricity consumers—especially households—were so
exhausted by persistent power outages that they agreed to increased tariff rates. Society also consented to the
sale of energy facilities. In short, it fell into a trap. Naturally, all these factors had an extremely negative impact
on the overall condition of the energy system and also hindered the development of various sectors of the
national economy.

The capacity of the energy system declined on average by approximately three times, while electricity
generation was reduced by half, and overall production fell to the level of the 1970s. This situation represented
a major mistake and tragedy for the authorities, energy professionals, and consumers alike. Ultimately, only a
small number of individuals benefited, enriching themselves at the expense of others’ hardship.

Keywords: capacity; electricity; energy sector; energy system; hydropower plant (HPP), power plant;
voltage.
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MATERIALS SCIENCE

NANOSCIENCE AND NANOTECHNOLOGIES, ACHIEVEMENTS AND PROSPECTS
G. Otarashvili, K. Khakhanashvili, Z. Sabashvili, A. Japaridze

(Georgian Technical University)

Resume. Principles and achievements are discussed in the field of nanoscience and nanotechnology,
nanoscience studies nanoscale systems; in particular, the issues of creating and improving such molecular
building blocks (MBBs) that are used in nanotechnologies. Nanotechnologies make it possible to
systematically organize and manipulate the properties and behavior of matter at the atomic-molecular level.

It is worth noting that in the study of nanosystems at the atomic and molecular levels, new inventions,
discoveries and breakthroughs are quite common. Based on the known latest achievements and future
prospects, nanotechnology is presented as a powerful tool of science and the future of technology.

Keywords: fullerene; nanotechnology; nanotube.
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OVERTIME AS ANINDICATOR OF INEFFECTIVE STRATEGIC PLANNING IN
THE PUBLIC SECTOR: A CAUSAL ANALYSIS

G. Duchidze

(David Agmashenebeli Georgian National Defense Academy, East European University)

Resume. This article explores the phenomenon of overtime work in the public service as a critical
indicator of managerial inefficiency and strategic planning deficit. The relevance of the study is driven by the
urgent need for public sector modernization, where optimal human resource management serves as the
cornerstone of state resilience. The central hypothesis of the paper posits that systematic overtime is not a
reflection of employee productivity but rather a consequence of managerial failures  including blurred
priorities, poor delegation, and a deeply ingrained culture of “presenteeism”.

The study synthesizes theoretical models, such as Rational Planning and the Resource-Based View
(RBV), with empirical analysis. It specifically examines the dynamics within ministries and municipal
authorities, where political pressure often eclipses strategic calculations. Key findings indicate that excessive
overtime leads to professional burnout, heightens the risk of fatal administrative errors, and triggers the brain
drain of highly qualified personnel, representing a significant hidden economic cost for the state.

The concluding section provides actionable recommendations, including the transformation of
managerial Key Performance Indicators (KPIs), the digital re-engineering of workflows, and the formalization
of the "Right to Disconnect." The paper argues that the 2026 model of public administration must be built on
the principles of "Smart Work," where strategic planning acts as the primary guarantee for both human capital
protection and institutional efficiency.

Keywords: human resource management; managerial efficiency; municipal management; occupational
burnout; overtime work; public administration; strategic planning.
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LIGHT INDUSTRY

ABOUT THE MACROPOROUS STRUQTURE OF NATURAL LEATHER
N. Lomtadze

(A. Tsereteli State University)

Resume. The macroporous structure of natural leather is discussed, one of the main characteristics of
which is the distribution function of the equivalent radius of its pores. Various methods (filtration, air,
permeability, first bubble formation) have been used to study the structure of macropores in dispersed bodies.
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For example, the filtration method based on the permeability of the liquid (with a stepwise increase in pressure)
determines the number of filter pores for the entire area of the macropores.

As a result of experimental research, it was established that the proposed research method allows for a
simple and reliable determination of the distribution function of filtration pores with equivalent radii over the
entire range of leather macropores.

In addition, the results of studies conducted on natural leather show that it contains a small number of
filter pores, the size of which is 4 ym or more. The small number of large pores, which may be random,
explains some of the difficulties encountered in obtaining reproducible results with existing methods for
determining water and air permeability.

Keywords: leather; macroporous structure; pressure; speed.
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