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Abstract. The limitations that hinder the effective or
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key distinctive
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onent container
processing of

their preliminary reformulatiofijas v eplacing station sorting work
with wagons with container d ation using loading and
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atcd. A SWOT analysis of transport and
of regular container traffic was performed based on

ange in the directions and structure of container flows, the emergence of new points
of generation and repayment of domestic container flows, due to sanctions pressure and the
implementation of import substitution policy, require the development of systemic technical
all technological solutions that ensure the improvement of container delivery systems and
their timely adaptation to changing conditions [3-5].

According to the strategy of JSC Russian Railways until 2030, the container
transportation segment is expected to increase at a rate of up to 5.4% per year, considering
the increase in the level of containerization to 9.3% by 2025.
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According to the estimates of the Institute of National Economic Forecasting of the
Russian Academy of Sciences (NEF RAS), in the long term, such structural changes in rail
transportation are predicted as an increase in the importance of transportation in the eastern
direction; an increase in the share of domestic transportation, as well as an increase in
container cargo transportation [6—10].

At the same time, there are current restrictions that impede the effective organization of
logistics for the transportation of goods by container trains, among which, gf
infrastructural ones can be distinguished [11-15]:

1. Lack of transport and logistics infrastructure for processing large-capacit
Only 5% of railway stations are capable of handling 20- and 40-foot contain

border crossings (Zabaikalsk, Naushki, Grodekovo, Kamyshovay#).
export-import traffic in connection with the Asia-Pacific regi s in
the Far East exceeds 90% [16].

3. The discrepancy between the processing capabilitie
of the junction and container terminals. The resulti
infrastructure of the railway stations of the juncti
elements of its track development and technical d
with all freight fronts of general and non-publi¢ use, often b&&bmes a limiting factor for
realizing the maximum processing capabilities or newly built container
terminals. In turn, existing terminal and Jggistics factiihi idiied for container processing,
of freight fronts that does not
anted on the Russian railway network.

ar¢ the reasons for a significant increase in the
ell as an increase in logistics costs in the final

e container terminal.

istinctive feature of the developed functional models of container terminals is to
rovide the possibility of end-to-end reception of full-component container trains to the
tainer terminal and performing in-line processing of container trains, eliminating sorting
shunting operations associated with their preliminary reformulation, as well as replacing
station sorting work with wagons with container sorting by destination using loading and
unloading mechanisms.

shows a diagram of a container storage and distribution center.
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Fig. 1 shows a diagram of a containeg,storage and fhistributidii center.
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Fig. 1. The scheme of the container storage and distribution center.

The proposed technical and technological model of a container terminal is applicable for
the consolidation, sorting and distribution of container flows traveling in container trains
along feeder routes, and the formation of full-component container trains along the main
routes. Due to the presence of a special sorting device — a self-moving sorting platform (SSP)
- groups of wagons can be exchanged: part of the wagons can be cordoned off for further
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loading at the current container terminal or in the feeder direction, the other part can be
uncoupled for the subsequent formation of full-component container trains along the main
routes.

The technological principle of operation of the self-moving sorting platform (Fig. 2)
ensures the disbandment of container trains by moving railway rolling stock with containers
or empty railway rolling stock from a mobile transborder platform to the railway tracks
corresponding in the direction.
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1 s along the routes of the sorting and distribution
ording to their intended purpose using a gantry crane:
olling stock into a crane temporary storage area and/or
porary storage area onto railway rolling stock; and/or
ne container train to another.

ng stations of container trains. At the same time, compliance with the
planning solutions and technological principles is ensured:

igal development (parks) of the station, with the possibility of through reception
and departure of container trains;

- the availability of a track development of a container sorting and distribution fleet with
eful length corresponding to the unified length of container trains, with the possibility of
processing them without additional re-forming into groups;

- carrying out terminal maintenance operations for container trains in the fleet, including
sorting containers by destination using gantry cranes and performing loading and unloading
operations;

- the presence of buffer (reserve) paths that allow you to defend or accumulate empty and
loaded trains.

Fig. 3 shows a diagram of a rack-type container terminal.
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Fig. 3. Scheme of a rack-type container terminal.

This technical and technological model of a
reference transit railway stations for termi
permanent formation, regardless of trarigg

The technology of organizing the i-group container trains involves the
exchange and/or addition of groups of ¢

s ain, containers are unloaded by destination at
this station and containe estination at the stations of the route. The

container trains of ~ at the loading/unloading fronts of the reference
to the "rigid thread" of the schedule, which implies a strictly
atenance operations, including loading and unloading

tech sence, as a rule, of through-type container terminals or loading
an, latforms with a lateral location to the main terminal development of the
sta sit railway stations.

r to ensure high speed of the processing process of a multi-group
ell as the schedule of its arrival and departure, it is proposed to create

iered racks are installed along the railway track on which the container train
arrives and the highways for trucks on both sides, which serve as the basis for a double-girder
ridge. The racks are designed for temporary storage of containers. Rails are laid on the upper
s of both racks to move the double-girder bridge, which is driven by electric motors and
equipped with a crane trolley. After the arrival of the container train on the railway track, the
double-girder bridge, moving along the rails, is positioned using sensors above the rolling
stock, after which containers are loaded from temporary storage racks, or containers are
loaded according to the direct option - from vehicles to railway rolling stock; unloading of
containers with placement on temporary storage racks, or unloading of containers according
to the direct option — from railway rolling stock to vehicles.
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The structural and planning (first of all, the size of the land plot) and technical
requirements of the proposed model make it possible to put into operation this terminal
infrastructure facility on the territory of the station in a short time and with minimal
investment costs.

3 Results

In Table 1, a SWOT analysis of the transport-technological systems of regula;
transportation is presented, based on the implementation of continuous
processing of container trains within terminal technology conditions.

Table 1. SWOT- analysis.

Strengths
- Modular construction of terminals; - Need to ensure maxi
- Minimum necessary number of container space in container,
handling operations; loading/unloadi

- Reduction in shunting work by eliminating | railway statio
operations such as breaking up trains,
positioning, and clearing wagons for cargo
operations;

- Potential for high levels of automation; -
- Unity and continuity within the transport- caj
technological process;

- Acceleration of container turnover a
specialized rolling stock;

- Reduction in associated operational
expenses for containerized cargo transpo
- Ensuring decreased delivg
via railway
transport

on the last mile.
ment of station

or continuous streamlined container
processing.

Yrpo3sl

- Low investment attractiveness of
infrastructure facilities.

- Inability to expand the linear parameters of
station territories and existing container
terminals.

- Existing constraints on the throughput
capacity of railway tracks.

Conclusion

The implementation of the developed techno-technological models of container terminals,
serving as fundamental elements of regular container transportation systems, will ensure
sustainable advancement in the market of transport and logistics services. This advancement
will be based on the principles of seamless reception, dispatch, and terminal servicing of
continuously formed container trains, adhering strictly to scheduled timetables. The
utilization of such transportation products within supply logistics chains will establish a solid
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foundation for reducing overall process durations, shortening delivery times of containerized
goods to end consumers, and optimizing supply chains.
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