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Abstract

The thesis discusses the issue of efficient use of the infrastructure of Low freight/load
railway lines (LFRL), which is the most severe problem from the point of view of the
effective operation of the Georgian railway, the solution of which requires solving the
practical problems that have principally arisen on the basis of in-depth research, and by
creating such a system and adaptive mechanisms which will make it possible to manage
and organize the Low freight/load railway lines (LFRL) by the creation and development
of a universal process model.

Based on the analysis of their functioning in terms of load intensity indicators of the
railway lines, those railway sections whose load intensity varies within the limits from 0
to 1.5 million t.km.gross/km.year were defined as low freight/load railway lines and it was
established that today, in the process of forecasting and managing the situation for the
modern railway industry, it is relevant to consider the determination of the parameters of
the operational indicators of the railway lines, for the development of an environment
favorable to prospective development and management methods and strategies that adapt
to the existing system.

The paper discusses the characterization of the existing conditions for the use of the
infrastructure of low-load railway lines, the technical-economic indicators of the existing
infrastructure and rolling stock, and the financial and economic indicators of the use of
their infrastructure. The thesis includes an overview of the world scientists' research on
increasing the efficiency of low-load railway lines: the main reasons for the reduction of
rail freight and passenger transportation, aspects of railway management, ways to improve

30



the use of railway infrastructure, requirements for the equipment of the railway system in
conditions of small traffic, the use of resource-saving and energy-saving technologies,
discusses the relevant regulations and the conservation conditions of the LFRL. It has been
determined that Low freight/load railway lines (LFRL) are significantly different in terms
of lengths and operating parameters, therefore, measures to increase their efficiency or
solve problems require a systematic approach to specify measures of unprofitability and
reduce shipping costs, to develop measures in the normative-legal and economic direction,
and overall, to formulate strategies, as it can be understood from the description above,
each parameter of the LFRL should be analyzed during decision-making process.

The thesis presents a common methodological basis for the development of the use
and interaction mechanisms of the infrastructure of Low freight/load railway lines (LFRL),
which later should be used in the process of the transportation on the Low freight/load
railway lines, in order to simplify organizational decisions based on complex approaches
for their current and prospective activities. This serves the optimal and practical solution
to the problems of using the infrastructure of low-load railway lines, increasing the
efficiency of interaction between the structural units of the railway industry, taking into
account the current and prospective state of the political and economic environment. The
research presented in the thesis carries the significant practical value, since the
introduction of a systematic approach to increasing the efficiency of Low freight/load
railway lines (LFRL) is an opportunity for the development and establishment of transport
corridors of JSC "Georgian Railway".

Initially, within the framework of the thesis research, 4 priority strategies for the
use of the infrastructure of Low freight/load railway lines (LFRL) were determined,
taking into account foreign experience: economically justified use of the (LFRL)
infrastructure or its modernization (reduction of ongoing maintenance costs); transferring
under the private ownership or leased, with subsidies from interested parties (entities,
shippers); Conservation of LFRL; Closing the LFRL by dismantling the infrastructure. The
development of the adaptive mechanism for determining the modernization strategies of
low-load tension railway lines, which is a combination of the procedures for forecasting,
planning, financing and stimulation of the profitable activities of the railways, was based
on what we presented in the thesis.

The results of the study showed that the effective use of the infrastructure of the
LFRL should be based first of all on the selection of a priority strategy, for which it is
important to use such an adaptive mechanism in practice, based on which their
characteristics (quantitative and qualitative) will be regulated, and to develop a scheme of
engineering and economic measures for practical action, which It will confirm the
correctness of using their infrastructure and actually improve their economic efficiency.

In the basis of the adaptive mechanism, the structure is defined: "Manager" -
(infrastructure directorate)" in agreement with the railway performs the function of
regulating the use of the infrastructure of the railway station (line financing, technical
staff, material and technical supply), resource allocation procedure and strategic
forecasting. Low freight/load railway line Department operates as a "center" with its own
budget. It has the following management functions for the "implementer": adaptive
forecasting of the operation of the line, allocation of resources for its maintenance,
planning of tasks (repair, load tension, train weight, average length of the train, cost of
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shipments) and stimulating and rewarding the service personnel. The "implementer" can
be represented by the LFRL, which consists of economic units that employ the main funds
for each line, such as: track and necessary infrastructure buildings, automation and
telecommunication, electrification and power supply, wagon depot, civil facilities, water
supply and drainage, repair and operation of machines, mechanisms and other
infrastructure facilities.

The priority of the use of the mentioned mechanism is the planning of the "Division
of the LFRL" and the coordination of the operation of the LFRL. In the event that the
established plan is unfulfilled by the LFRL for any reason, " LFRL management unit" uses
the method of qualitative evaluation (ranking) of the results and assigns the received
evaluations to a defined class in comparison with the adaptive norms.

Essentially, the use of quantitative and qualitative evaluations of the activity of the
LFRL is the basis for building an integral evaluation model of the activity, in order to
systematize and structure the work of these lines for specific production situations
(evaluations of management subdivisions and line service enterprises) using this method
of research, which is practically important Considering the groups of assessment factors.
With the developed adaptive mechanism of evaluation and ranking of the activity of the
LFRL, the results are compared with the norms and the assessment of the LFRL is
determined, on the basis of which the ranking norm is adjusted to determine the rank of
the LFRL.

The thesis presents a model of adaptive integral evaluation of the production and
economic activity of the LFRL, which allows to develop the methodology of using the
LFRL 's infrastructure in the modern conditions of the operation of railway transport for
the purpose of real-time analysis of the activities of the LFRL and the feasibility of
financing.

The thesis provides an overview of the Low freight/load railway lines of the
Georgian Railway, in order to improve the efficiency of their infrastructure use, the
problems in the management of these lines are evaluated in terms of complex track,
locomotive, signaling, centralization and blocking, and the problems of railway
transportation management. In general, the Kakheti railway line as one of the Low
freight/load railway lines has been identified from the total of 13 railway lines of the
Georgian Railways, and its modernization is discussed in order to establish a new
international railway direction in the country and is justified by considering its potential
in the context of the strategies developed by us. As mentioned above, the implementation
of a systematic approach to increasing the effectiveness of the (LFRL) is an opportunity in
the development and organization of the transport corridors of JSC "Georgia Railway" by
assigning a new function to the Kakheti LFRL, especially in the conditions of the current
geopolitical situation shaped in recent years.

It is demonstrated in the study that the Kakheti Railway Station, which is connected
to the Belakani railway station, gives us the opportunity to open a third customs office in
the east for the main railway, which will enable the loading of the main railway to 100
million tons per year without delay, the smooth operation of which is due to the
intermediate stations "Samtredia" proposed by us, by extending the useful length of the
"Kopitnar" and "Brotseula" receiving-transmitting tracks and adding a new receiving-
transmitting track, the diagrams of which are presented in the paper.
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