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V. BOBROVSKY, S. BORYCHEVA, YU. HERMANYUK 

IMPROVEMENT OF THE CONDITIONS OF SEPARATION OF CUTS ON 
THE HUMPS OF MIDDLE POWER SLIDES 

The aim of the work is to improve the conditions for the separation of cuts on the switch of humps of medium 
power as a result of improving the design of their hump neck. Methodology. Studies of the design of the throat neck 
were carried out on the basis of a simulation of the rolling process of the calculated group of cuts on a hump of medium 
power using an iterative method of optimizing the braking modes of cuts. Results. It has been established that on 
medium-sized sorting hills in hump necks with one braking position on the downhill part of the hump, it is advisable 
to lengthen the switch zone located behind the braking position. This will increase the intervals between the cuts on 
the dividing switches and thereby improve the quality of the interval control of the speed of the cuts when the trains 
are disbanded. Scientific novelty. For the first time, the dependences of the intervals between the cuts on the dividing 
switches of the hillside bundles of the hump on the elongation of its switch zone located behind the brake position on 
the downhill of the hump were established. Practical significance. The results can be used to improve the design of 
humps and increase the efficiency of the sorting process on humps of medium power.  

Keywords: sorting hump; cut; dividing switch; brake position 
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A. DOROSH, Y. DEMCHENKO, R. MARKUL, T. BERDYCHEVSKA 

ANALYSIS OF RISKS OF INTERNATIONAL ROAD CARGO 
TRANSPORTATION 

The work was performed as part of the Crisis and Risks Engineering for Transport Services project of Erasmus+ 
program. Purpose. Nowadays the key role in ensuring business processes both within the state and in the performing 
of foreign economic activity belongs to the transport industry. Carriage of goods and passengers over relatively short 
distances is economically attractive for road transport, which has shown a significant increase of traffic volumes in 
recent years. At the same time, there are random factors and the resulting risks during international road transportation, 
which does not allow us to estimate the cost and duration of such delivery with sufficient accuracy. Therefore, the 



 

19 

purpose of this work is to analyze the process of international cargo delivery by road and identify risks and reasons 
for their occurrence at each stage of transportation. Methodology. To achieve the goal of the work, the methods of 
statistical analysis were used to determine the volume and structure of foreign economic activity in the provision of 
transport services; methods of system analysis, including SWOT analysis, to determine the characteristic features and 
identify risks at the stages of international cargo transportation by road. Results. The analysis of the volume of foreign 
economic activity of Ukraine made it possible to establish that the European Union (EU) is its main foreign economic 
partner, and the transportation of 10% of goods by volume and 38% by value between that countries is carried out by 
road. Increasing the road transport part in foreign trade providing with the EU is also confirmed by the increase in the 
trucks number that crossing the western part of the Ukraine state border, especially the section adjacent to Poland. 
Using SWOT-analysis, the strengths and weaknesses, as well as risks and opportunities of international transportation 
of goods by road, are identified. Scientific novelty. It was found that the presence of a large number of participants 
in the transportation process and their possible incompetent actions lead to an increase in the number of random factors 
and the resulting risks. The authors identified transport risks and the reasons for their occurrence in the international 
road transportation. Practical significance. The obtained results can be used in the process of risk management to 
increase the efficiency of management of international cargo transportation by road. 

Keywords: risk; international cargo transportation; transport logistics; customs clearance 
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Y. ZELENKO, M. KALYMBET, D. FESENKO 

IMPLEMENTATION OF MEASURES TO ELIMINATE THE 
CONSEQUENCES OF ACCIDENTS DURING THE TRANSPORTATION 
OF DANGEROUS GOODS 

The article describes the problems during the transportation of dangerous goods, and during the elimination of 
accidents during the transportation of dangerous goods by rail. The solution of these problems is also presented. The 
purpose of this study is primarily to improve the procedure for transportation of dangerous goods by rail, and 
liquidation measures, as well as to reduce the time spent on the elimination of accidents during the transportation of 
dangerous goods by rail. Method. This article describes in detail the proposals proposed by the authors to improve 
the procedure for transportation of dangerous goods, and liquidation measures in the legal field, by reviewing the 
powers of employees, as well as by developing and using a universal sorbent of composite materials. That is, the 
authors propose the development of a universal sorbent and its introduction in railway transport. The scientific 
novelty is the creation of a universal sorbent, which will be able as one of the liquidation measures in emergency 
situations during the transportation of dangerous goods by rail. Practical significance. In Ukraine, there are many 
sorbents on rail transport to eliminate accidents, there are many, but one sorbent can be used only to eliminate a 
specific class of danger, and our universal sorbent can be used to eliminate several classes of dangerous goods. The 
authors propose to attach it to the train, which will allow to immediately start the localization of the spill before the 
arrival of the emergency recovery train, and thus reduce the precious time for liquidation measures. when transporting 
dangerous goods. 

Key words: environmental technologies; dangerous goods; localization of accidents; special training; universal 
sorbent; emergency recovery trains 
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S. BOROVYK, A. SHIBAEV. 

THE METHOD OF EXPERT EVALUATION IN THE ANALYSIS OF THE 
EFFICIENCY OF OPERATION OF PASSENGER SHIPS 

Purpose. Analysis of the efficiency of the operation of passenger ships. Methodology. The study was carried out 
using the method of expert assessments. Findings. Using the method of expert assessments, experts evaluate factors 
that are difficult to formalize, which allows them to make a well-founded conclusion about the operation of the object 
under consideration in certain conditions. In the study, such criteria as technical, service, organizational and economic, 
marketing and safety were proposed as criteria for assessing the efficiency of the operation of passenger ships. The 
components of these criteria reflect the efficiency of the operation of passenger ships, both from the position of the 
ship owner and the position of the passenger, which is important for ensuring the demand for water passenger transport 
services. The sequence of operations, according to the expert assessment of the selected criteria, is as follows: devel-
opment of the questionnaire; selection of experts; determination of the competence of experts; survey of experts; 
analysis and generalization of survey results; determining the consistency of expert opinions; implementation of re-
sults. The expert assessment method determines the operational efficiency of each vessel and shows how each of the 
criteria affects the efficiency. And also, it allows you to determine the weight of each criterion, which, in turn, allows 
you to determine the ways to improve the efficiency of the passenger fleet operation. Originality. The presented 
method, in contrast to other methods, makes it possible to give a comprehensive assessment of the efficiency of the 
operation of passenger ships using both quantitative and qualitative criteria. This takes into account the requirements 
for operational efficiency both on the part of the ship owner and on the part of passengers. Practical value. The results 
of the research carried out can be used by shipowners to assess the efficiency of the operation of their fleet, the fleet 
that can be attracted on lease terms, as well as to determine the strategy for increasing the efficiency of the fleet. 

Key words: passenger ships; expert assessments; operational efficiency; ship owner 
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I. SKOVRON, A. DOROSH, Y. DEMCHENKO, T. BOLVANOVSKA, V. MALASHKIN 

THE EFFICIENCY IMPROVEMENT OF GROUPAGE CARGO 
DELIVERY BY ROAD TRANSPORT 

Purpose. The purpose of this article is to study the generally accepted system of transport service, improve the 
technology of transportation planning and optimize the process of delivery of groupage cargo from the places of their 
consolidation to end users (enterprises, warehouses, outlets, post offices etc.). Method. When formulating the research 
task, it is important to take into account the maximum number of the most important factors: the size of the transported 
consignments; geographical of points of goods storage and loading, as well as end users’ location; type and load 
capacity of rolling stock; terms of delivery; special conditions for carrying out loading and unloading operations, etc. 
The problem of determining the optimal route was solved as a travelling salesman's problem using the methods of 
combinatorial optimization, logistics and some heuristic methods. Results. Researches of various methods of the car 
route planning for the delivery of groupage cargoes to end consumers were carried out. As a result, the recommenda-
tions of the method choice for planning the delivery routes of the goods in different situations were given. Practical 
significance. Despite the fact that groupage cargoes accounts for a small share of total transport work, but transport 
costs for them reach a third of all costs. In this regard a rational solution of the routing problem is necessary for 
effective management of the transportation process and reducing the cost of energy resources in the operation of road 
transport, which will allow to reduce the transportation costs and improve the economic performance of the whole. 

Keywords: road transport; groupage cargo; increase of delivery efficiency; travelling salesman problem (TSP); 
service of end consumers 
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A. M. BERESTOVOI, S. G. ZINCHENKO, O. A. KHLIESTOVA 

ASSESSMENT ON A MULTI-CRITERIA BASIS OF QUALITY OF WORK OF 
ELEMENTS OF TRANSPORT AND TECHNOLOGICAL SYSTEM OF THE SEA PORT 

Abstract. The article considers the problem of evaluating, on a multicriteria basis, the quality of work of elements 
of the transport and technological system of the seaport. 

The method for evaluating the performance indicators of the transport and technological system of the seaport is 
based on the formation and comparison of a data array of conditional indicators of economic, environmental, social, 
functional and other types of effectiveness of this system. 

The management of the international transport system, which is the transport and technological system of the 
seaport, bears a rather complicated econometric character with the logistic principles of “compromise, non-interfer-
ence, quality, risks” and others. A simpler is the assessment of quality on a multi-criteria basis using human-machine 
procedures, which is relevant for evaluating the operation of the transport and technological system of the seaport in 
modern conditions of deregulation. This is typical for seaports. 

The human-machine procedure involves the use of two possibilities: the first is reliably necessary and accurate 
data received from decision makers; the second is the development of an algorithm and program that allows you to 
speed up the calculations of the necessary estimates and establish estimates of the cost of the quality of work in the 
transport and technological system of the seaport. 

Particular attention when using the apparatus of human-machine procedures for calculating the quality assessment 
on a multi-criteria basis deserves the choice of weight criteria with an assessment of the “importance” of deviations 
of the cost of the work of a particular element from the indicators in the practice of individual elements of the transport 
and technological system of the seaport. 

The quality of work of the elements of the transport and technological system of the seaport should be assessed 
on a multi-criteria basis at the cost of achieving the value of the corresponding estimated efficiency indicator depend-
ing on the value of the cargo. 

A block diagram of the algorithm has been compiled to accelerate the calculation of the necessary estimated data 
for establishing an estimate of the cost of the quality of work in the transport and technological system of the seaport, 
which determines the coefficients of the weight of costs in evaluating the work of its individual elements. 

Thus, the developed method makes it possible to assess, on a multicriteria basis, the volume of costs, the efficiency 
and quality of work of any element of the transport and technological system of the seaport in uncertain conditions, 
especially when deregulating cargo transportation, as well as to outline and develop specific measures to improve the 
estimated performance of this system. 

Key words: assessment; criteria; multicriteria; transport and technological system; seaport; quality 
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A. M. OKOROKOV, R. V. VERNYHORA, a. I. KUZMENKO 

STUDY OF INTERACTION OF AUTOMOTIVE AND RIVER 
TRANSPORT AT THE PORT TERMINAL BY THE METHOD OF 
SIMULATION 

The aim of the study is to improve the technology of interaction between road and river transport on the territory 
of the port. The object of research is the port handling fronts; the subject of research is the technology of servicing 
various types of transport on the territory of the port terminal. Research methodology - simulation. The result of the 
study is an analytical assessment of the work of inland waterway transport for the carriage of goods, which indicates 
the absence of an integrated approach to improve the interaction of various modes of transport on the territory of the 
port terminal. Therefore, it is proposed to search for a rational technology based on simulation methods, which can 
reduce the time of non-production downtime. Competent organization of reloading from road to river transport and 
vice versa provides for the creation at the cargo terminal of such a traffic control system that provides collection and 
storage of operational information about the location of vehicles on the cargo fronts of the port terminal, the state of 
loading and unloading mechanisms, and allows making decisions on their use and transmitting commands to car driv-
ers in order to improve the efficiency of interaction between road and river transport during cargo transshipment. For 
the proposed technology, the time for transshipment of cargo and idle time of vehicles under unloading was calculated 
using the theory of queuing systems. Counting the idle time of vehicles in various disciplines of choosing the cargo 
front (random or adjustable mode) made it possible to select the optimal system for regulating the approach of vehicles 
to the cargo fronts of the port terminal. The expected economic efficiency due to the reduction in the time of trans-
shipment of goods from one mode of transport to another, according to the results of calculations, is 20,5 thousand 
EUR. The scientific novelty lies in the theoretical substantiation of various technologies for the interaction of road 
and river transport on the territory of the port terminal. At the same time, the problem of determining the optimal 
control system for the delivery of vehicles of the cargo fronts of the port terminal, on which reloading to river vessels 
occurs, has been formalized and solved using the methods of simulation modeling. This allows to reduce the downtime 
of transport units and more efficiently use the loading and unloading mechanisms, and, consequently, to reduce cost 
indicators. Practical significance: the proposed technology can be introduced into the technological processes of 
large river port terminals, where various types of transport interact. The simulation results are recommended to be 
used by the dispatcher staff when planning to bring vehicles to the berthing cargo fronts. 

Key words: river transport; road transport; port terminal; simulation 
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M. A. ARBUZOV, E. V. ARBUZOVA 

STUDY OF TRANSPORTATION PROCESS AS A FACTOR OF RAILWAY 
TRACK OPERATION 

Abstract. The transportation process depends on the state of the technical systems involved. Technical systems 
depend on the organization of the transportation process. The paper considers the influence of operational parameters 
on the condition of the railway track. To study this problem, the most difficult section of the Slavsko-Lavochne-
Beskid-Volovets track was chosen at the Lviv Railway regional branch. The influence of the missed tonnage, radius 
of the curve, longitudinal slope, speed and increase of the outer rail on the lateral wear of the rail head was investigated. 
It is established that all factors are influential. But the most influential - the longitudinal slope, in second place - speed, 
in third place - the radius of the curve. The effect of the slope on the rise was greater than the effect of the slope on 
the descent 3.3 times. A multiparametric mathematical law is established, which reflects the process of lateral wear of 
the rail head depending on the operational factors. This function allows you to predict the amount of lateral wear of 
the rail. Significant deviation of actual wear from the calculated, called excessive wear. From the analysis of data of 
the regional branch "Lviv Railway" it follows that 40% of the curved sections of the track with excessive wear are 
located on the section Slavsko-Lavochne-Beskid-Volovets. During the Lavochne-Beskid 1629 km pk9 race on the 
odd track, the test section of the track was equipped with strain gauges and prognometers, which were installed in the 
places of the smallest and largest lateral wear. There was an increase of 34% in lateral force in the cars in front of the 
pusher locomotive. No exceedance was detected. Observations at the Lavochne-Beskid race showed that the rolling 
stock was moving at a speed of 35 km/h. Thus, the established speed of movement of freight trains makes 60 km / h 
and during calculations is accepted as the minimum freight. That is, there is an under-realization of speed. Calculations 
show that this reduces the service life of the rails by 38%. Metal ingots in the shape of a wheel crest and a rolling 
surface were also found in the track. These ingots, formed from scales and drops of metal, are formed as a result of 
excessive braking in the pass sections, which is a consequence of the heavy weight of the train and steep descents. 
The paper develops recommendations for the transportation process in areas of complex plan and profile. 

Keywords: transportation process; operating factor; rail wear 
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D. KOZACHENKO, M. BEREZOVYI, V. MALASHKIN, A MILYANYCH 

ANALYSIS OF PROSPECTS AND PREREQUISITES FOR THE 
ESTABLISHING IN UKRAINE OPERATOR OF THE SERVICE 
FACILITY 

Annotation. The article analyzes the interaction of the main railway and sea transport in modern conditions. A 
review of new studies and publications in this direction showed that their disadvantage is the lack of a systematic 
approach and focus on solving only certain organizational issues of interaction. The researches of scientists of the 
Dnipro University of Railway Transport named after academician V. Lazaryan, characterized by a comprehensive 
coverage of all problematic issues, are highlighted. Cases of servicing ports by non-public railway stations, in which 
additional costs of stevedoring companies arise in the absence of a mechanism for their compensation, are highlighted. 

To obtain an answer to the main research question - the nature of the shortage of receiving-departure and marshal-
ling tracks at railway stations of port railway junctions and the associated delays of wagons waiting for delivery to the 
port for cargo operations, the work of the Odessa railway junction and the Odessa-Port station serving State Enterprise 
"Odessa Sea Trade Port". 

The paper analyzes the technical equipment of the railway infrastructure of the stations of the Odessa junction and 
formulates a conclusion about the sufficiency of the track development of spans, stations and the throughput of sorting 
devices. Based on the analysis of the plan for the formation of trains at the junction stations, the organization of work 
with dispatch routes and container trains, elements of a negative impact on the organization of the work of the port 
and the Odessa-Port station were identified. These include systemic violations of the train formation plan at the 
Odessa-Port station, as well as peak loads on the railway infrastructure of the station and cargo devices when servicing 
railway routes upon arrival and during the formation of dispatch routes and container trains. Inaccuracies in the unified 
technological process of operation of State Enterprise "OSTP" and the Odessa-Port station were noted when deter-
mining shunting locomotives serving the station and the port, which lead to an underestimated number of locomotives 
and, as a result, additional delays of the rolling stock. 

The main reason for the disruption of the normal operation of the infrastructure of the railway stations of the 
Odessa railway junction was established – a systematic violation of the current plan for the formation of trains. 

As a recommendation for the creation of an operator of the railway infrastructure of the Odessa-Port station and 
the access road of the State Enterprise "OSTP", the need to improve the draft law of Ukraine "About Railway 
Transport" was considered in order to create a legislative framework for companies of operators of railway infrastruc-
ture similar to European ones. 

Key words: stevedore; seaport; train formation plan; operator of railway infrastructure 
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DEVELOPMENT OF TECHNICAL FACILITIES AND TECHNOLOGIES 
FOR TRANSPORTATION OF GRAIN CARGO IN UKRAINE BY LARGE 
TRANSPORT 

Purpose. The purpose of the article is to study the development of technologies and technical means of transpor-
tation of grain cargoes by rail in Ukraine. Methodology. The research was carried out on the basis of methods for 
analyzing the state of development of the processes of transportation of grain cargo in Ukraine and in other states, as 
well as analysis of literature sources, statistical reports on the export of grain, the state of railways. Results. The paper 
deals with the history of development and the problem of organizing cargo transportation to seaports by independent 
carriers. The needs for reducing the cost of transportation of grain cargo are determined. It has been established that 
when solving this issue, one should use the achievements of domestic scientists, as well as the know-how of advanced 
developed countries in the implementation of grain transportation. The study shows the potential for applying foreign 
experience, taking into account the peculiarities of the local specifics of the development of political and geographic 
conditions and the existing infrastructure. Scientific novelty. The scientific novelty of the work lies in the fact that it 
provides a study of methods for organizing the transportation of grain cargo by rail, used in the world and an analysis 
of the possibility of their application in Ukraine. Practical significance. The practical significance of the work lies in 
the fact that it can be used for further research, development of a state development program and assistance to the 
agro-industrial industry of Ukraine, in the analysis of the construction of new elevators, the introduction of new trans-
portation technologies, as well as for assessing the costs associated with various logistics schemes for grain delivery 
to seaports. 

Key words: railway transport; freight transportation; locomotive; direct dispatch routes; container; organization of 
transportation 
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D. KOZACHENKO, V. MALASHKIN, M. BEREZOVYI, O. ISKRA 

STUDY OF THE PASSAGE AND TRANSPORTATION CAPACITY OF 
THE RAILWAY INFRASTRUCTURE OF THE MINING AND 
PROCESSING PLANT UNDER THE CONDITIONS OF INCREASING 
THE VOLUMES OF TRANSPORTATION OF RAW MATERIALS 

Purpose. In modern conditions, the problem of increasing the efficiency of the railway transport of industrial 
enterprises is very urgent, and, first of all, this applies to enterprises of the metallurgical and mining industry, which 
are the largest recipients and consignors of goods by the railways of Ukraine. In this regard, the purpose of the study 
is to develop measures to increase the throughput and carrying capacity of the railway infrastructure of a mining 
enterprise in the context of an increase in the transportation of raw materials. Methods. The analysis of the technical 
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equipment and technology of the railway transport of a large mining and processing plant in Ukraine was carried out 
using the methods of graphical analytical modeling. Results. The track development of the mining and processing 
plant ensures the delivery of iron ore from the quarry to the crushing and processing plant. The plant is presented as a 
system for transporting raw materials from loading points to unloading points, in which the process of its consumption 
is uniform (unloading ore on the tracks of a crushing plant), and the process of its replenishment is uneven (loading 
ore at loading points). Smoothing the uneven supply of raw materials between the points of loading and unloading 
provides the track capacity of the station adjacent to the crushing plant. The carrying capacity of the existing railway 
infrastructure of the plant does not ensure the mastery of the estimated volumes of transportation of raw materials. 
Analysis of the results of graphical modeling of the mining and processing plant showed that the limiting elements 
are the processing capacity of the crushing plant and long distances between the loading points and the abutment 
station. Organizational and technical solutions are proposed to increase the throughput of the railway infrastructure of 
the mining and processing plant. Practical significance. The results obtained can be used in the implementation of 
recommendations aimed at increasing the efficiency of the functioning of the railway transport of the mining and 
processing plant in conditions of an increase in the volume of transportation of raw materials. 

Key words: mining and processing plant; railway infrastructure; throughput capacity; carrying capacity; graphic-
analytical method 
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