MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
VOLODYMYR DAHL EAST UKRAINIAN NATIONAL UNIVERSITY
Department "Logistics management
and traffic safety in transport»

RPE "ZARYA"

REGIONAL BRANCH «DONETSK RAILWAY»
PJSC «UKRZALIZNYTSIA»

EASTERN INTERREGIONAL DEPARTMENT
OF UKRTRANSBEZPEKA

GLOBALIZATION OF SCIENTIFIC
AND EDUCATIONAL SPACE.
INNOVATIONS OF TRANSPORT.
PROBLEMS, EXPERIENCE, PROSPECTS

Certificate UkrISTEI 302 of April 23, 2021

THESIS OF XIII INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE

21-26 May, 2021
Vlora (Albania)



ORGANIZING COMMITTEE

Chairman of Organizing Committee
Borysenko Dmytro - Chief engineer First Deputy Head of Regional branch «Donetsk railway»
PJSC «Ukrzaliznytsyay.

Vice-chairman

Riazantseva Antonina - Acting Deputy Head of the Eastern Interregional Department of
Ukrtransbezpeky, Eastern Interregional Department of Ukrtransbezpeky.

Chernetsov Alexander — general director RPE "Zarya" the leading company in chemical industry
of Ukraine.

Vodolazskiy Alexander — President AVA Carrier LLC, USA.

Members of organizing committee

Chernetska-Biletska Nataliia - Professor, doctor of engineering sciences, head of department
"Logistics management and traffic safety in transport", Volodymyr Dahl East Ukrainian National
University, (Severodonetsk, Ukraine).

Tkachenko Viktor - Professor, doctor of Engineering Sciences, Head of department of Traction
Rolling Stock of Railways, State University of Infrastructure and Technologies (Kiev, Ukraine).
Zagnoiko Evgeniy — Transport Director PJSC "Severodonetsk Association of Nitrogen".
Svitlana Sapronova - Professor of the department "Wagons and wagon economy", State Univer-
sity of Infrastructure and Technologies (Kiev, Ukraine).

Butko Tetiana - Professor, doctor of engineering sciences, - the Head of the Department of Op-
erations Management Ukrainian State University of Railway Transport (Kharkiv Ukraine).

Oleg Frantsuz - Member of the business Council of Europe.

Okhrin Ostap - Professor, doctor of engineering sciences, Institute of transport and Traffic
Sciences, chair of econometrics and Statistics, Technical University of Dresden (Dresden, Ger-
many).

Erofeev Aleksandr - Vice-Rector for Scientific Work of the Belarusian State Transport Universi-
ty (Gomel, Belarus).

Berezhnaya Svetlana — director training and development RPE "Zarya" the leading company in
chemical industry of Ukraine (Rubezhnoe, Ukraine).

Sydnev Volodymyr - Head of the Lyman Center for Professional Development of Personnel Re-
gional branch «Donetsk railway» PJSC «Ukrzaliznytsya» (Lyman, Ukraine).

Scientific secretary
Shvornikova Hanna - Ph.D., Associate Professor of department "Logistics management and
traffic safety in transport", Volodymyr Dahl East Ukrainian National University.

Coordinator
Miroshnykova Mariia - assistant of department "Logistics management and traffic safety in
transport", Volodymyr Dahl East Ukrainian National University.

Recommended for publication by department "Logistics management and traffic safety in
transport", Volodymyr Dahl East Ukrainian National University (protocol 24 from May 13, 2021)

Globalization of scientific and educational space. Innovations of transport. Problems, expe-

rience, prospects: thesis, 21-26 May, 2021, Vlora (Albania) / Executive editor: Chernetska-
Biletska N. — Severodonetsk: Volodymyr Dahl East Ukrainian National University, 2021.

© Volodymyr Dahl East Ukrainian National University, 2021



CONTENTS

Bedenko D., Biletskyi V., Rogovyi A.
SIMULATION OF TRAFFIC WITH THE HELP
OF PTV VISSIM SOFTWARE......ccootiiinininieiecneeeeeese e 7

Chernetskaya-Beletskaya N., Baranov 1., Miroshnykova M.
IMPLEMENTATION TRAFFIC SAFETY

MANAGEMENT SYSTEM FOR RAILWAY TRANSPORT

IN INTERNATIONAL TRAFFIC ....oooiiiiieeeeeeie e 9

Dehtiarova L., Odarushchenko E., Miroshnykova M.
USING ARTIFICIAL INTELLIGENCE
IN TRANSPORTATION AND LOGISTICS.......c.cceoiieieeieeieecveeeene 13

Fomin O., Vatulia G., Lovska A.

DETERMINATION OF VERTICAL LOADS OF THE BEARING
STRUCTURE OF A FLAT CAR WITH VISCOUS RESTRAINT

IN THE LONGITUDINAL BEAMS .....cooiiiiiiieeeieeeee e 16

Fomin O., Vatulia G., Lovska A.

RESEARCH OF DYNAMIC LOADING AND STRENGTH

OF A LONG-BASE FLAT CAR WITH RESILIENT ELEMENTS

IN THE LONGITUDINAL BEAMS ..ottt 18

Husarenko K., Medvediev Ie.
USING MESSENGERS AND CHATBOTS IN LOGISTICS.................. 20

Khalipova N., Lesnikova 1.
REGARDING THE QUALITY MANAGEMENT
OF ENTERPRISES TRANSPORT AND LOGISTICS PROCESSES .... 22

Kirichenko I., Kuzmenko N.
QUALITY OF TRANSPORTATION SERVICES
ON DIFFERENT TYPES OF TRANSPORT ......c..ccoovieiieecieeeeeeeeveeeen 25

Kliuiev S., Pschenychnyi S.
ANALYSIS OF MODERN TRANSPORT
LOGISTICS PROBLEMS ..ottt e 29

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects. May 21-26, 2021



5. Dia, H. An object-oriented neural network approach to short-term traffic fore-
casting. Eur. J. Oper. Res. 2001, 131, 253-261. [CrossRef]

6. Huang, W.; Song, G.; Hong, H.; Xie, K. Deep architecture for traffic flow pre-
diction: Deep belief networks with multitask learning. IEEE Trans. Intell.
Transp. Syst. 2014,15, 2191-2201. [CrossRef]

DETERMINATION OF VERTICAL LOADS OF THE BEARING
STRUCTURE OF A FLAT CAR WITH VISCOUS RESTRAINT IN
THE LONGITUDINAL BEAMS

Fomin 0.1, Vatulia G.z, Lovska A.2
'State University of Infrastructure and Technologies,
*Ukrainian State University of Railway Transport

The competitiveness of the rail industry in the transportation market
can be maintained by putting into operation innovative rail vehicles. It must
be noted that designers should pay special attention to the bearing structure
of a rail vehicle [1 — 3], especially, to their multi-functionality, i.e. capabil-
ity to perform several functions.

Moreover, one of the widespread problems is provision of the fatigue
strength of the bearing structure of a car; particularly it refers to long-base
cars, such as flat cars due to the periodic cyclic loads in the vertical and
longitudinal planes. It causes damage of the bearing structure of a car.
Therefore, the designing of these cars requires the measures aimed at higher
fatigue strength of the bearing structure by implementing innovative solu-
tions.

Thus, a decrease of the dynamic loading on the bearing structure of a
flat car and an increase of the fatigue strength during operational modes can
be reached through application of viscous elements in the bearing structure.
These viscous elements were placed in the longitudinal beams of the frame.
It requires replacement of the main longitudinal beams of the frame with the
U-profile beams covered with a horizontal sheet. The inside part of the pro-
file was filled with viscous material. The dynamic loads to the bearing
structure of a car were extinguished by the viscous resistance forces emerg-
ing in the main longitudinal beams of the frame.

The dynamic loads of a flat car with viscous restrain in the longitu-
dinal beams were determined by the mathematic modelling. All the im-
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provements were implemented for a 13-7024 flat car which was taken as the
prototype. The research was made in the plane coordinates.

A flat car was taken as a system of three solid bodies: the frame and
two 18-100 bogies with suspension groups with specific rigidity and the rel-
ative friction coefficient. The study included motion of an empty car over a
joint irregularity.

It was assumed that the viscous restraint in the longitudinal beams of
the frame of a flat car was activated at the forced oscillations of a car, thus it
did not impact the natural oscillations of the bearing structure.

The mathematical model was solved in the MathCad software. The
accelerations on the bearing structure of a flat car were about 2.1 m/s* (=
0.2g), and they did not exceed the allowable values [4, 5]. The allowable
accelerations on the bearing structure were taken equal to 0.75g (“allowa-
ble” motion).

The accelerations in the areas of support of the bearing structure on
the bogies were about 0.45g, and the accelerations of the bogies were about
0.8g.

The research conducted will help engineers to design innovative rail
vehicle structures, decrease their dynamic loads in operation, and, thus, im-
prove the fatigue strength and increase the rail transport efficiency.
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