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Summary

In most cases, the availability of seaports is declared through availability isochrones
based on the distance determined by the beeline, what is a very simplified
manner of determining the availability of seaports and presenting their benefits
to customers. Therefore, the paper aimed to determine the availability of selected
seaports in Europe on the basis of the proposed methodology using a professional
route planner for road freight and distance directory managed by UIC (International
Union Railways) for rail freight. The intermodal transport terminal in Zilina, Slovakia
and eight seaports from seven European countries were selected to verify the
proposed methodology for the assessment of time availability. Time availability is
one of the key factors in the choice of mode of transport by carriers and also for the
use of seaports. The scientific benefits are in the design of the methodology and
its application to real conditions with the evaluation of outputs for the individual
transport route. The contribution also assessed the impact of other factors affecting
the observance of planned transport times in rail and road freight transport.

Sazetak

U vecini slucajeva raspoloZivost morskih luka objavljuje se s pomocu izokrona
raspoloZivosti koji se temelje na udaljenosti prema najkracoj putanji, a to je
pojednostavljen nacin odredivanja raspoloZivosti morskih luka i prezentiranja njihovih
prednosti klijentima. Stoga je cilj ovoga rada bio utvrditi raspoloZivost odabranih
morskih luka u Europi na osnovi predloZene metodologije uporabom profesionalnog
planera rute za cestovni prijevoz i prirucnik s izracunatim udaljenostima koji vodi UIC
(Medunarodna Zeljeznicka unija). Intermodalni prijevozni terminal u Zilini (Slovacka)
i osam morskih luka u sedam europskih drzava odabran je kako bi se provjerila
predloZzena metodologija za utvrdivanje vremenske raspoloZivosti. Vremenska
raspolozivost jedan je od kljucnih ¢imbenika u odabiru nacina prijevoza od strane
prijevoznika te za odabir morske luke. Znanstveni doprinos rada ocituje se u izradi
metodologije i njezinoj primjeni u stvarnim uvjetima, uz procjenu ucinaka za pojedinu
transportnu rutu. Doprinos takoder predstavlja procjena utjecaja drugih cimbenika koji
utjecu na pracenje planiranog vremena za Zeljeznicki ili cestovni prijevoz.

1. INTRODUCTION / Uvod
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The availability of intermodal transport terminals is one of the
key factors for customers when choosing the place of dispatch
or the arrival of goods. However, the strategic location does
not necessarily mean good time availability, as there is not
enough infrastructure to serve the terminal, either by road or
rail. Similarly, the authors of the paper met several times at
presentations of seaport representatives with the attribute of
their ports accessibility by rail and road freight transport for
customers and logistics companies from the Slovak Republic.
In most cases, the availability of seaports is declared through
availability isochrones based on the distance determined by the
beeline.Thisis a very simplified determination of port availability

for customers. The aim of the paper was to determine the
availability of ports on the basis of the proposed methodology
using a professional route planner for road freight and distance
directory managed by the International Union Railways (UIC) for
rail freight.

A public intermodal transport terminal in Zilina, Slovakia,
has been selected to verify the proposed time availability
assessment methodology, which is currently one of the two
intermodal transport terminals in the north of the Slovak
Republic, which should represent a competitive advantage over
the terminal in terms of transit times. It is a public terminal built
with the support of the EU Structural Funds and must have open
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access to the infrastructure for all users on a non-discriminatory
basis and on the basis of a European Commission Decision [1].
The European Commission authorized state aid only for the
construction of this terminal and did not approve the other
planned intermodal transport terminals. According to the original
notification of the Slovak Republic to the European Commission,
the measure envisaged the financing of the construction
and operation of a network of public intermodal transport
terminals suitable for the continental combined transport of
goods. Specifically, Slovakia originally intended to finance the
construction of four publicly available intermodal transport
terminals in Bratislava - Palenisko, Leopoldov - Hlohovec, Zilina
- Teplicka and Kosice - Bociar. However, due to the possible
distortion of competition resulting from the notified measure
as set out in the opening decision, Slovakia decided to limit the
measure to finance the construction and operation of a public
intermodal transport terminal in Zilina - Tepli¢ka suitable for
continental combined goods transport. This terminal is intended
to act as a pilot project for the possible future construction of a
network of public intermodal transport terminals throughout
Slovakia. For these reasons, too, this terminal was chosen to
investigate its availability in selected seaports.

In particular, multinational companies that came after the
accessionoftheSlovakRepublictothe EUreviewedthe possibilities
of using the transport of goods from Asia to their production
plants in the Slovak Republic through other seaports than was
used mainly in former Czechoslovakia. KIA Motors Slovakia, the
only manufacturer of KIA passenger cars in Europe, started to
use mainly the port in the Adriatic Sea of Koper in Slovenia to
transport some parts, sheet metal, etc. from South Korea and
export manufactured cars. It also pointed to shorter shipping
routes for ships, shorter routes for rail and road transport from
the port, prices for port operations, etc. Similarly, the contribution
of Beskovnik, B. et al. [2] also point to these factors, but also to the
environmental impacts and the reduction of energy intensity of
logistics chains using the ports of the Eastern Adriatic. The issue of
the need to optimize the type of transport and logistics processes
for manufacturing companies is addressed by Peceny, L. Et al. [3].
A model of transatlantic intermodal transport between Europe
and the United States was published by Kalasova, A. Et al. (2016)
[4]. Special goods require special planning and transportation.
Piala, P. et al. published a system for the transport of tropical fruit
to central Europe [5]. Similarly, the transport of dangerous goods
has specific requirements for the planning and implementation
of transport, especially in road transport. in tunnels, water
sources, etc. [6]. For traffic planning purposes, models published
by Cavone, G. et al. [7] can be used.

The potential for the development of intermodal transport
and the legislative conditions for this mode of transport in the
Slovak Republic was published in Jagelcak et al. [8], [9]. The use of
intermodal transport is addressed in a contribution [10]. Bendekovic,
J.etal.[11] and Kolar, J.[27] deal with the use of intermodal transport
both to Croatia’s seaports and transport corridors. [32]

The European Union has published its plans in the White
Paper on Transport Policy. It plans to create a single European
transport area and a competitive and resource-efficient transport
system. One of the plans is that 30% of road freight transport over
300 km should be switched to other modes of transport, such as
rail or inland waterways, by 2030 and more than 50% by 2050.
Efficient and green freight corridors [12] should facilitate the

achievement of this objective. For these reasons, there is also a
need to build and modernize multimodal corridors and connect
them to seaports. The issue of optimization of the railway
network in relation to the current transport corridors also using
the methods of network analysis is dealt with by a contribution
from Dedik, M. et al. [13] and Intermodal Logistics Centres and
Freight Corridors-Concepts and Trends from Wagener, N. [28].

The article, therefore, addresses this requirement and
compares, on the basis of the proposed methodology, the
transport time of rail and road freight transport to selected
European seaports in order to identify possible infrastructure
deficiencies. Especially in the vicinity of large cities, but also
on monorail railways, passenger transport is preferred within
integrated transport systems, which extends the transport times
of freight trains. The issue of comparison of methodologies for
the calculation of railway line capacity is dealt with in a paper
from Cerna, L. et al. [14]. Proposal to make railway infrastructure
capacity more efficient on a specific line section in the context
of the introduction of an integrated passenger transport system
was given in Stopka et al. [15].

In particular in road freight transport, deployment of
intelligent transport systems can be particularly helpful,
particularly in places with frequent traffic congestion [16].

In order to decide on the mode of transport, it is necessary to
take into account criteria other than the price for transport and
transit times, but also the environmental impacts of individual
modes of transport on the environment and energy efficiency
[17],[18], [29]. For the customer it is also important the monetary
cost of transportation via rail freight. This issue is more thoroughly
described in paper by Lupi M. et al in Railway Lines across the
Alps: Analysis of Their Usage through a New Railway Link Cost
Function [33].

2. RESEARCH METHODOLOGY / Metodologija
istrazivanja

The research methodology was based on the establishment
of transport times for road and rail transport along the actual
current rail and road transport infrastructure of Europe.

The following European seaports were chosen for time
comparison due to the size of seaports and frequent transports
from and to the Slovak Republic:

- Gdansk (PL),

- Gdynia (PL),

- Rijeka (HR),

- Koper (SI),

- Trieste (IT),

- Hamburg (DE),
- Rotterdam (NL),
- Antwerp (BE).

The shortest distance by rail, which also includes border
crossing stations, has been calculated using DIUM distance
directory. DIUM is a directory used by members of UIC
(International Union Railways), which contains various data
related to international rail freight. Customers use it to fill in an
international consignment note CIM to calculate freight charges,
etc. In the next step, the individual transit times were calculated,
with the average train set speed being set at 75 km / h for the
calculation model. In addition, the delay at border crossing points
was added to the transit time, which was set at 20 minutes for
each border crossing point. The resulting time was determined
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as the minimum transport time in rail transport. The maximum
transport time in rail transport has been established under the
Convention concerning International Carriage by Rail (COTIF).
The resulting values for each route are shown in Table 2.

Transport times in road freight were determined using the
Map & Guide route planning software from the PTV Group, which
also takes into account the Regulation (EC) No 561/2006 of the
European Parliament and of the Council on the harmonization of
certain social legislation relating to road transport.

The driver of a lorry with a gross vehicle weight exceeding 3.5
tonnes must comply with a maximum uninterrupted driving time
of 4.5 hours in EU countries, followed by a minimum 45-minute
break of work. Only actual driving is included in the driving time,
other work (e.g. fixing a shipment on the vehicle, obtaining
documents, etc.) is notincluded in the driving time limit (Figure 1).
After driving for 1 hour, the driver took the first part of a 15 minute
split break at work. A maximum of 3.5 hours may be driven before
the second part of the break is started. After 1.5 hours of driving,
the driver carried out another job for 30 minutes (e.g. handling
documents or loading a container). This time counts up to the
driver’s working time but not to the driving time. This means that
the driver can drive the vehicle for a maximum of 2 hours until the
second part of the break. After the second part of the split break,
the driver can start a new continuous driving time. The driver may
drive the vehicle for a maximum of 9 hours from the previous rest.
This time can be extended twice per calendar week to 10 hours.
Within 24 hours, the driver must have a regular daily rest period of
at least 11 hours, which can be reduced to 9 hours but only three
times a week. These restrictions have been applied in the route
calculations, assuming that the driver starts transporting after a
prescribed weekly rest period of 45 hours and may be reduced to
24 hours every two weeks.

In addition to the mode of working for road freight drivers,
the Map & Guide route planner also works with different truck
speeds on different road categories. This means that the average
speed is closer to reality and is not fixed as in rail transport. Road

routes were subsequently selected on the basis of the shortest
transit time. For the purpose of comparison, the transit times
calculated when driving the vehicle with one or two drivers
were determined. In the case of a two-person vehicle crew,
some different provisions of Regulation (EC) No 561/2006 of the
European Parliament and of the Council on the harmonization
of certain social legislation relating to road transport apply [19].
The basic mode of operation of a two-man crew in road freight
transport for the calculation of time availability of TIP Zilina is
shown in Fig. 2. Drivers do not need to take a break after 4.5 hours
but may continue to move after changing the line.

In Slovakia, so-called mobile workers must have a break after
6 hours of work and have a break of at least 45 minutes if their
work shift is over 9 hours. With a two-person crew, drivers may
have a common daily rest period of 9 hours, the vehicle must be
stopped and this rest period must be used up within 30 hours of
the start of the transportation.

The results of the calculations for rail freight and road freight
are given in Chapter 4 and Table 2.

When transporting high-risk goods for thefts, it should be
taken into account the planning of the transport route and the
taking of safety breaks and rest periods for road freight drivers in
safe car parks [20].

3. PUBLIC TERMINAL OF INTERMODAL
TRANSPORT OF ZILINA AND ITS SPACIAL
AVAILABILITY / Javni terminal za intermodalni
prijevoz Zilina i raspoloZivost prostora na njemu
The public terminal of intermodal transport Zilina is a bimodal
container terminal, which has been operated by TIP Zilina s.r.o,,
which belongs to the METRANS group since April 2019. The
terminal TIP Zilina is public situated on a railway line included
in the AGTC network and has reloading tracks of 750 m length,
which is a standard of the AGTC Agreement.

TIP Zilina, s.r.o., a member of the METRANS group, won a
public tender for the operation of a public intermodal, which

h
Daily rest

[ Driving time

Driving time

Figure 1 Example of single-driver working mode in road freight transport for time availability calculation TIP Zilina
Slika 1. Primjer rada jednog vozaca u cestovnom prijevozu za izracun vremenske raspoloZivosti TIP Zilina

Source: Authors at [19]

Driver A

Y

Driver B

Figure 2 Basic mode of work of a two-man crew in road freight transport to calculate time availability TIP Zilina
Slika 2. Osnovni nacin rada posade od dvaju vozaca u cestovnom prijevozu za izracun vremenske raspolozivosti TIP Zilina

Source: Authors at [19]
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was built with the help of the EU Structural Funds. As the operator

of the combined transport terminal, it has signed a concession

contract under which it is to ensure the operation of the terminal in

Zilina for a period of 30 years. Based on the concession contract TIP

Zilina, s.r.o, there is access to open infrastructure for all users on a

non-discriminatory basis under transparent conditions. For example,

a terminal transaction price list is published for all customers.

The basic services provided by TIP Zilina are:

- terminal manipulation of intermodal
(including visual inspection);

- extraordinary manipulations caused by a change of
disposition (customs control, rope manipulation, etc.);

- storage of intermodal loading units;

- cooling and heating of ITUs;

- processing of CIM consignment notes, photo documentation
of technical condition of ITU, personal inspection of empty
or other ITU;

- container repair services;

- customs services;

- determination of the verified gross mass (VGM) for the
purposes of the SOLAS maritime convention.

loading units

Table 1 Basic parameters TIP Zilina
Tablica 1. Osnovni parametri TIP Zilina

Terminal area
Storage area
Length of tracks

Handling equipment

Parking capacity of trucks
Storage capacity

Address

Train station

Waypoint number

Expected transhipment capacity
at start-up

151 854 m2

11 650 m2

2x750m

2 X gantry cranes

2 x reach-stackers

41

1368 TEU

SK-013 01 Teplicka nad Vahom
#st. ZILINA - TEPLICKA

189 399

40 000 TEU /year

Source: authors based on [21]

The terminal is located in Teplicka nad Vahom, close to
the KIA Motors Slovakia production plant and is mainly used
to serve the Zilina region and the adjacent region (Fig. 3).
The Zilina region is one of the most important industrial sites
in the northwestern part of the Slovak Republic with several
well-known manufacturing companies, which results in regular
and strong import and export of cargo. In FIG. 3, within the
transport model of the Zilina region, the accessibility of the
territory with operated terminals in Zilina and the terminal in
Ruzomberok-Liskovd, which is currently out of operation, has
been processed.

From the model of availability of FUA residential centres
and large industrial parks e.g. KIA MOTORS, GLOVIS, Schaeffler
Kysuce, MONDI SCP to the superior network of intermodal
transport, it follows that the availability is good and after
completion of the highway network in the Zilina region will
be very good. At present time availability is good if there are
no extraordinary events on the road infrastructure, especially
traffic accidents and traffic jams that arise between Cadca and
Zilina, Between Martin and Zilina and in Ruzomberok.
Explanation: Availability isochrones are processed in road
infrastructure within 15 min (green colour), within 30 min (blue
colour) and within 1 hour (pink colour).

The strategic location of the terminal close to the border
with the Czech Republic and Poland opens up further logistical
possibilities for the transport of goods to neighbouring
countries and sea ports. In the attractive district of the public
TIP Zilina, which has a range of 80 km, lies the entire Zilina
region, the northern part of the Trencin region, the Ostrava
region in the Czech Republic and the southern part of the
Katowice province in Poland. The task of the terminal will be to
ensure the handling of cargo units from northern Slovakia and

Figure 3 Availability of intermodal transport terminals in Zilina and in Ruzomberok for the territory of the Zilina Region
Slika 3. RaspoloZivost intermodalnih terminala u Zilini i u RuZomberoku za oblast Zilina

Source: Authors at [22]
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eventual completion of Ro-La lines in the north-south direction.
In the future, the terminal may become a logistics centre for the
area of northern Slovakia after completion [22], [30], [31].

The public intermodal transport terminal is connected to
the HUB Dunajska Streda, which allows interconnection to the
current regularintermodal transport lines from and to Hamburg,
Bremerhaven, Koper, Duisburg and Rotterdam (Fig. 4).

4, ASSESSMENT OF TIME AVAILABILITY TIP ZILINA
WITH SELECTED EUROPEAN MARITIME PORTS /
Procjena vremenske raspoloZivosti tip Zilina s
odabranim europskim morskim lukama

To find time accessibility were selected European seaports,
the selection criterion was their size and the most frequently
implemented transportation to and from the Slovak Republic.

Figure 4 The current connection of TIP Zilina to the network of regular lines of the METRANS group
Slika 4. Trenutna povezanost TIP Zilina s mrezom redovitih linija METRANS grupe

Source: Authors at [21]

Zilina - Rijeka
Zilina - Trieste / Koper
Zilina - Gdarisk / Gdynia

@ Zilina - Hamburg
Zilina - Rotterdam
Zllina - Antwerp

Figure 5 Graphical representation of individual transport relations to selected seaports from TIP Zilina
Slika 5. Graficki prikaz individualnih prijevoznih linija za odabrane morske luke iz TIP Zilina

Source: authors
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Table 2 Comparison of distances and transport time to selected seaports from TIP Zilina
Tablica 2. Usporedba udaljenosti i vremena potrebnog za prijevoz do odabranih morskih luka iz TIP Zilina

Rail transport

Road transport

RAIL - Maximum
Name of seaport . . duration of .RNL - ROAD - ROAD -
Distance . . Duration of Minimum . Duration of Duration of
(country code) Crossing station transport . Distance [km]
[km] transport [h] : duration of transport (1 transport (2
according to transport [h] driver) [h]  drivers) [h]
COTIF [h]
, Cadca (SK)
Gdansk (PL) 703 3 9.37 48 10.04 745 22.65 10.9
Bohumin (CZ2)
Cadca (SK
Gdynia (PL) 723 adea (, ) 9.64 48 10.31 760 2293 11.18
Bohumin (C2)
" Komarno st. hr.(SK)
Rijeka (HR) 813 10.84 72 11.51 779 25.08 13.33
Gyekenyes hatar (HU)
BA - Petrzalka st.hr. (SK)
Koper (SI) 864 X 11.52 72 12.19 754 25.08 9.95
Spiefeld Grenze (AU)
BA - Petrzalka st.hr. (SK)
Trieste (IT) 807 Rosenbach Grenze (AU) 10.76 72 11.76 751 21.7 10.23
Nova Gorica meja (SI)
Skalité st. hr. (SK
Hamburg (DE) 982 alité 5t. hr. (SK) 13.09 72 1376 988 26.88 1438
Zasieki gr. (PL)
Skalité st. hr. (SK)
Rotterdam (NL) 1387 Bielawa Dolna Gr.(PL) 18.49 9% 19.49 1329 4152 18.02
Bad Bentheim Grenze
(DE)
Skalité st. hr. (SK)
Antwerp (BE) 1423 Bielawa Dolna Gr. (PL) 18.97 96 19.97 1311 30.12 17.62

Aachen West Grenze (DE)
Source: authors

DURATION OF TRANSPORT

 RAIL - Maximum duration of transport according to COTIF (h)

DURATION IN HOURS

1031

RUJEKA [HR) KOPER (51}

m RAIL - Minimum duration of transport [h]

= ROAD - Duration of transport (1 driver] [h] ROAD - Duration of transport (2 drivers) [h]

ROTTERDAM (N ANTWERP (BE)

14,38

TRIESTE (1T}
SEAPORTS

HAMBURG [DE)

Figure 6 Comparison of transit times from TIP Zilina to selected seaports in Europe
Slika 6. Usporedba vremena potrebnog za prijevoz od TIP Zilina do odabranih morskih luka u Europi

Source: authors

Graphical representation of the individual transport relations
under consideration to selected sea ports is processed in Fig. 5.

Availability to selected ports was compared on the basis of
the research methodology presented in Chapter 3, taking into
account the actual transport distance in road and rail freight,
transport time and restrictive legislative conditions. The outputs
of the calculations are given in Table no. 2 and graphically
depicted in Fig 6.

In Fig. 6 is a comparison for transport times from TIP Zilina
(SK) to selected seaports in Europe from the shortest maximum
times in rail transport to the longest.

Route Zilina - Gdansk (PL)
The distance of this route is 703 km by rail, 745 km by road. The
difference in this distance is the largest of the selected routes

in favour of rail transport, where this distance is shorter by 42
kilometres, which represents a 5.64% difference on the route.
The shortest transport time by rail represents 10.04 hours,
compared to single-driver road transport, where the transport
time was set at 22.65 hours, which is more than 55.73%
difference. When using two drivers, the time is set at 10.09 hours,
which represents an 8.89% longer transport time compared to
rail transport. The longest transport time by rail is 48 hours.

Route Zilina - Gdynia (PL)

The distance of this route is 723 km by rail, 760 km by road. The
difference at this distance is 37 km, in favour of rail transport,
which represents a 4.87% difference on the route. The shortest
transport time by rail represents 10.31 hours, compared to
single-driver road transport, where the transport time was set at
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22.93 hours, which is more than 55.04% difference. When using
two drivers, the time is set at 11.18 hours, which represents an
8.78% longer transport time compared to rail transport. The
longest transport time by rail is 48 hours.

Route Zilina - Rijeka (HR)

The distance of this route is 813 km by rail, 779 km by road. The
difference at this distance is 34 km, in favour of road transport,
which represents a 4.36% difference on the route. The shortest
transit time by rail is 11.51 hours, compared to single-driver road
use, where the transit time was set at 25.08 hours, which is more
than 54.11%. When using two drivers, the time is set at 13.33 hours,
which represents a 13.66% longer transport time compared to rail
transport. The longest transport time by rail is 72 hours.

Route Zilina - Koper (SI)

The distance of this route is 864 km by rail, 754 km by road. The
difference in this distance is 110 km, in favour of road transport,
which represents a 14.59% difference on the route. The shortest
transport time by rail represents 12.19 hours, compared to
single-driver road transport, where the transport time was set at
21.7 hours, which is more than 43.83%. When using two drivers,
the time is set at 9.95 hours, which represents a 22.51% longer
transport time compared to road transport. At the same time, it
is the highest difference in the duration of transport among the
selected routes. The longest transport time by rail is 72 hours.

Route Zilina - Trieste (IT)

The distance of this route is 807 km by rail, 751 km by road. The
difference at this distance is 56 km, in favour of road transport, which
represents a 7.46% difference on the route. The shortest transit time
by rail is 11.76 hours, compared to single-driver road use, where
the transit time was set at 21.98 hours, which is more than a 46.5%
difference. When using two drivers, the time is set at 10.23 hours,
which represents a 14.96% longer transport time compared to road
transport. The longest transport time by rail is 72 hours.

Route Zilina - Hamburg (DE)

The distance of this route is 982 km by rail, 988 km by road. The
difference at this distance is 6 km, in favour of rail transport,
which, however, represents only a 0.06% difference on the
route. The shortest transport time by rail represents 13.76 hours,
compared to single-driver road transport, where the transport
time was set at 26.88 hours, which is a 48.81% difference. When
using two drivers, the time is set at 14.38 hours, which represents
a 5.32% longer transport time compared to rail transport. The
longest transport time by rail is 72 hours.

Route Zilina - Rotterdam (NL)

The distance of this route is 1387 km by rail, 1329 km by road.The
difference at this distance is 58 km, in favour of road transport,
which represents a 4.36% difference on the route. The shortest
transport time by rail is 19.49 hours, compared to single-driver
road transport, where the transport time was set at 41.52 hours,
which is a 53.06% difference. When using two drivers, the time is
set at 18.02 hours, which represents an 8.16% longer transport
time compared to road transport. The longest transport time by
rail is 96 hours.

Route Zilina - Antwerpy (B)

The distance of this route is 1423 km by rail, 1311 km by road.
The difference at this distance is 112 km, which is also the
biggest difference between the selected routes in absolute
terms. In relative terms, the difference is 8.54% in favour of road
transport. The shortest transport time by rail represents 19.97
hours, compared to single-driver road transport, where the
transport time was set at 30.12 hours, which is more than 34.7%
difference. When using two drivers, the timeis setat 17.62 hours,
which represents a 13.33% longer transport time compared to
road transport. The longest transport time by rail is 96 hours.

5. DISCUSSION / Rasprava

The results of the calculations show that it is not possible to
proceed with the simplification in calculating the availability of
seaports, for example, only according to the shortest distance
by road and the estimated average transport speed. The results
show differences in time availability. In rail freight, there is a
large dispersion between the shortest transport time and the
maximum (Fig. 6). There are still problems with the permeability
of some sections of transport infrastructure in road transport as
well as in rail transport (Fig. 7).

In rail transport, priority is given to the use of passenger
trains on common rail lines, where both passenger and freight
trains are run, leading to an increase in transport times. Possible
intermodal trains are run only at night. Some ports have only
single-track lines that are insufficient in capacity and this affects
the extension of transport time.

If the gross domestic product grows, so does the
requirements for the transport of goods. Logistics of the 21st
century is based on planning of unloading and loading dates
in the so-called system time windows. Logistics and forwarding
companies also benefit from the flexibility of road freight
transport for long haulage. Also, the transport of containers
from sea ports also uses road freight transport for long-distance
transport. The reasons why containers are also transported
from seaports by road freight transport are the most common
problems with the time of transport and compliance with
delivery dates of goods, components, etc. for the needs of the
automotive and electrical industries and the second reason
is that there is insufficient capacity of the railway transport
infrastructure from some seaports respectively problems with
exceeding the maximum throughput of railway transport
infrastructure on routes to the customer (see Fig. 7).

Fig. 7 shows that part of the railway transport infrastructure
in the EU countries has a throughput of over 100% (status as of
2015). This means that trains have to wait more than 24 hours
for railway lines to be released. Here, it then relies on road
hauliers that delivery times can be met even in congestion on
the road infrastructure.

Road freight transport is more timely if two-man crew is
used for transport, but this increases costs and is not even viable
due to the lack of road freight drivers over 3.5 tonnes in EU
countries. On the other hand, the prohibition of taking a regular
driver’s cabin rest period in the EU countries, which affects the
planning and execution of carriage operations, in particular by
one driver, reduces the benefits of road freight transport [25].
Unfortunately, when planning, some logistics companies do
not take into account the requirements for the mode of work
of a freight driver, which is increasingly tightly controlled,
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Number of trains Throughput
per day
121-144 70-84%

Figure 7 Rate of utilization of railway transport infrastructure before considering investment to increase its capacity by 2015
Slika 7. Iskoristenost Zeljeznicke prijevozne infrastrukture prije razmatranja ulaganja u povecanje kapaciteta do 2015.

Source: [24]

particularly in EU Member States. Drivers according to the valid
Regulation (EC) No 561/2006 of the European Parliament and
of the Council drivers on the road are checked for the current
day and the previous 28 days. In the case of inspections at
the carrier’s premises, they may be inspected 12 months ago
from the date of inspection. For newly registered vehicles in
EU Member States, it should be noted that since 15 June 2019
digital tachographs are linked to the Global Navigation System
(GNSS), the need for accurate planning and adherence to road
freight schedules is even more relevant. Road freight traffic is
also limited by driving restrictions on public holidays, Sundays
and, in some countries, night driving restrictions apply to
sections of some roads and motorways.

For road freight transport, the EU ‘s superior transport
infrastructure and its connection to seaports is not yet
complete either. Road freight transport also lacks sufficient
car park capacity to take breaks and rest even on the TEN-T
network, which affects transport times. The times of transport
of dangerous goods by road freight transport are influenced by
prohibitions of transport, respectively, restrictions on specific
goods through tunnels and certain road sections.

Road freight transport, given its negative environmental
impacts and high energy intensity, should be used only to a
limited extent for transport from and to ports.

6. CONCLUSION / Zaklju¢ak

The analysis of distances and transit times between the public
intermodal transport terminal in Zilina (SK) and selected
European seaports shows that in the case of sessions from and
to Polish ports, transit times are shorter compared to other
selected European ports, even when two drivers are deployed
the entire transport session due mainly to shorter distances by
rail. On average, the transport time is shorter by 49.84% when
using rail transport compared to single-driver road transport.
However, when two drivers are deployed on the whole transport
session, road transport is on average 3.17% faster than rail

transport. Similarly, road transport distances are shorter on
average by 3.53%.

However, the resulting railway transit times may be longer
as specific factors such as real delay at border crossing points
as well as track closures or delays at other crossing stations on
selected routes and throughput problems of some sections
were not included in the analysis.

The results of the research were processed in January 2019
before the outbreak of the COVID 19 coronavirus pandemic,
which also affected Europe. While international road haulage is
at the edge of collapse due to limitations on the borders of EU
Member States and regulations on inconsistent quarantine of
drivers when they return from abroad, freight trains travel abroad
without major problems. This is also helped by significantly
lower passenger train traffic. For example, through the border
crossing station Décin (CZ) - Bad Schandau (D), approximately
100 integrated freight trains operate daily (as of 23.3.2020) [26].

On the other hand, a number of EU countries have received
temporary derogations from the application of Regulation (EC)
No 561/2006 of the European Parliament and of the Council
on the harmonization of certain social legislation relating to
road transport, which increases the maximum daily driving
time from 9 hours to 11 hours, reduces the daily rest period
from 11 to 9 hours. Some states introduce these exemptions
for all shipments e.g. Slovakia and some countries only for the
transport of food, medicines, medical devices and fuels e.g.
Germany. On the other hand, some international road haulage
services have been prolonged since some countries have closed
a large part of the border crossing points for freight traffic over
3.5 tons of total weight e.g. Hungary.

Acknowledgments / Zahvale

Publication of this paper was supported by the Centre of
excellence for systems and services of intelligent transport II,
ITMS 26220120050 supported by the Research & Development
Operational Programme funded by the ERDF.

J. Gnap et al: Time Availability of the Public ...



REFERENCES / Literatura

(1

[2]

3]

[4]

[5]

[6]

[71

[8]

9

[1o]

[

2]

[13]

[14]

[15]

[1e]

2014/524/EU: Commission Decision of 17 July 2013 on measure/aid scheme/
State aid SA.34369 (13/C) (ex 12/N) - Construction and operation of public
intermodal transport terminals, which the Slovak Republic is planning to
implement (notified under document C (2013) 4423). Available online:
https://eur-lex.europa.eu/eli/dec/2014/524/0j.

Beskovi¢, B., Zanne, M., Dlahag¢, T, Ivosevic, S. (2020). “Green Transport Chains
Analysis: pollution vs. Price and Time Elements of Asia - Eastern Adriatic
Trade”. OUR SEA: International Journal of Maritime Science & Technology, Vol.
67,No 1, pp. 36-44. 1SSN: 0469-6255. https://doi.org/10.17818/NM/2020/1.6

Peceny, L., Mesko, P, Kampf, R., Gasparik, J. (2020). “Optimisation in Transport
and Logistic Processes”. LOGI - Horizons of Autonomus Mobility in Europe.
Transport Research Procedia, Vol. 44, pp. 15-22. ISSN: 2352-1465. https://doi.
0rg/10.1016/j.trpro.2020.02.003

Kalasova, A., Kapusta, J., Toman, P. (2016). “Model of Transatlantic Intermodal
Freight Transportation Between the European Continent and the United
States” OUR SEA: International Journal of Maritime Science & Technology, Vol.
63, No. 1, pp. 5-15.1SSN: 0469-6255. https://doi.org/10.17818/NM/2016/1.2

Piala, P, David, A. (2016). “Transport of Tropical Fruits to Central Europe”. OUR
SEA: International Journal of Maritime Science & Technology, Vol. 63, No. 2,
pp. 62-65. ISSN: 0469-6255. https://doi.org/10.17818/NM/2016/2.4

Samociuk, W., Krzysiak, Z., Bukova, B., Brumercikova, E., Bakowski, H.,
Krzywonos, L. (2018).“Analysis of international transport of chemical products
in the countries of the Visegrad Group”. Przemysl Chemiczny, Vol. 97, No. 6, pp.
829-833. ISSN: 0033-2496. https://doi.org/10.15199/62.2018.6.2

Cavone, G., Dotoli, M., Seatzu, C. (2018). “A Survey on Petri Net Models for
Freight Logistics and Transportation Systems”. IEEE Transactions on Intelligent
Transportation Systems, Vol. 19, No. 6, pp. 1795-1813. ISSN: 1558-0016.
https://doi.org/10.1109/TITS.2017.2737788

Jagelcak, J., Zamecnik, J., Kiktova, M. (2017).”Potential for intermodal transport
of chemical goods in Slovakia” 18th International Scientific Conference, LOGI
2017, Ceske Budejovice, Czech Republic, pp. 144-150. ISBN: 978-1-5108-5191-
7. https://doi.org/10.1051/matecconf/201713400021

Jagelcak, J., Kiktova, M., Kubanova, J. (2017). “Legislative conditions for
intermodal transport in Slovakia” 18th International Scientific Conference,
LOGI 2017, Ceske Budejovice, Czech Republic, pp. 136-143.1SBN: 978-1-5108-
5191-7. https://doi.org/10.1051/matecconf/201713400020

Kubénova, J., Kubasakovd, L., Jagelcak, J.,, Jurga, L. (2019). “The possibility
of using an intermodal transport”. Transport Means - Proceedings of the
International Conference, Vol. 2019 - October, pp. 872-878. ISSN: 1822-296X.

Bendekovic, J., Rogozar, Z., Naletina, D. (2014). “The Role and Importance
of Intermodal Transport in Croatia for EU Countries”. DAAAM International
Scientific Book 2014, Vol. 13, pp. 267-278.1SBN 978-3-90150998-8. ISSN 1726-
9687. https://doi.org/10.2507/daaam.scibook.2014.22

White Paper - Roadmap to a single European transport area - towards a
competitive and resource efficient transport system (2011). Brusel. Available
online: https://eur-lex.europa.eu/legal-content/SK/TXT/PDF/?uri=CELEX:520
11DC0144&from=SK.

Dedik, M., Gasparik, J. et al. (2018). “Proposal of the Measures to Increase the
Competitiveness of Rail Freight Transport in the EU". OUR SEA: International
Journal of Maritime Science & Technology, Vol. 65, No. 4, pp. 202-207. ISSN:
0469-6255. https://doi.org/10.17818/NM/2018/4S1.7

Cerna, L., Luptak, V., Sulko, P, Blaho, P. (2018).“Capacity of Main Railway Lines -
Analysis of Methodologies for its Calculation”. OUR SEA: International Journal
of Maritime Science & Technology, Vol. 65, No. 4, pp. 213-217. ISSN: 0469-
6255. https://doi.org/10.17818/NM/2018/45I.9

Stopka, O., Chovancova, M., Kampf, R. (2017). “Proposal for Streamlining the
Railway Infrastructure Capacity on the Specific Track Section in the Context
of Establishing an Integrated Transport System”. 18th International Scientific
Conference LOGI 2017, Ceske Budejovice, Czech Republic, pp. 394-401. ISBN:
978-1-5108-5191-7. DOI: 10.1511/matecconf/201713400055. 2017.

Gnap, J., Kalasova, A., Gogola, M., Ondrus, J. (2010). “The Centre of Excellence

for transport service and control”. Communications - Scientific Letters of the
University of Zilina, Vol. 12 (3A), pp.116-120. ISSN: 1335-4205.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Skrucany, T., Kendra, M., Kalina, T. et al. (2018). “Environmental Comparison
of Different Transport Modes”. OUR SEA: International Journal of Maritime
Science & Technology, Vol. 65, No. 4, pp. 192-196. ISSN: 0469-6255. https://
doi.org/10.17818/NM/2018/4SI.5

Skrucany, T., Kendra, M., Sarkan, B., Gnap, J. (2015). “Software Simulation of an
Energy Consumption and GHG Production in Transport”. Tools of Transport
Telematics, Vol. 531, pp. 151-160. ISSN: 1865-0937. ISBN: 978-3-319-24577-5.
https://doi.org/10.1007/978-3-319-24577-5_15

Poliak, M., Poliakova, A. (2015). “Relation of Social Legislation in Road
Transport on Driver's Work Quality” 15th International Conference on
Transport Systems Telematics, Book Series: Communications in Computer
and Information Science, Vol. 531, pp. 300-310. ISBN: 978-3-319-24577-5.
https://doi.org/10.1007/978-3-319-24577-5_30

Gnap, J., Rovianikova, D., Rakovanova, R., Dvoryadkina, E. B. (2017). “The
Problems of Planning a Timetable for Transport by Road in Terms of Theft
Protection”. LOGI - Scientific Journal on Transport and Logistics, Vol. 8, No. 1,
pp. 28-37.1SSN 2336-3037. https://doi.org/10.1515/logi-2017-0004

Terminal of intermodal transport Zilina. Available online: https://www.
terminalzilina.sk/terminal.

Celko, J. et al. (2020). Strategy of Sustainable Development of Transport and
Mobility of Zilina Self-Governing Region, Final Report of the Il. solution stage,
University of Zilina, Zilinska univerzita v Ziline, Transport Research Institute,
DAQQ Slovakia, Zilina, February 2020.

Blaho, P, Ondruskova, L. (2014). “Technical base of the new terminal of
intermodal transport Zilina - Tepli¢ka and design of its service technology”.
Procceedings 2014 International Scientific Conference Horizons of railway
transport, Stre¢no, pp. 22-28.

Study on Infrastructure Capacity Reserves for Combined Transport by
2015, Kombiconsult, Kessel + Partner Transport consultant, Prepared for
International Union of Railways Combined Transport Group (UIC-GTC),
Freiburg/Frankfurt am Main/Paris, 2015.

Gnap, J., Konecny, V., Slavik, R., Berova, D. (2018). “Possible impacts of
regulating the weekly rest of road freight drivers on logistics in EU countries”.
OUR SEA: International Journal of Maritime Science & Technology, Vol. 65,
No. 4 - Special issue, pp. 259-265. ISSN: 0469-6255. https://doi.org/10.17818/
NM/2018/451.18

Sura, J. (2020).“We are often already faster than trucks, say rail freight carriers”.
zDopravy.cz. ISSN 2570-7868. Available online: https://zdopravy.cz/jsme-uz-
casto-rychlejsi-nez-kamiony-rikaji-zeleznicni-nakladni-dopravci-45101/.

Kolar, J. (2017). “Perspectives and Potential of the Adriatic Sea Ports”. OUR
SEA: International Journal of Maritime Science & Technology, Vol. 64, No.
3 - Supplement, pp. 71-75. ISSN: 0469-6255. https://doi.org/10.17818/
NM/2017/3.10

Wagener, N. (2017). “Intermodal Logistics Centres and Freight Corridors-
Concepts and Trends”. LogForum, Vol. 13, No. 3, pp. 273-283. ISSN: 1895-2038.
https://doi.org/10.17270/J.L0G.2017.3.3

Stopka, O., Kampf, R. (2018). “Determining the most suitable layout of space
for the loading units’ handling in the maritime port”. Transport, Vol. 33, No. 1,
pp. 280-290. https://doi.org/10.3846/16484142.2016.1174882

Molnar, V., Fedorko, G., Honus, S., Girovska, L., Lizbetin, J. (2018). “Selection
and allocation of a warehouse linked to reloading terminal and seaport”. OUR
SEA: International Journal of Maritime Science & Technology, Vol. 65, No. 4,
pp. 169-173. https://doi.org/10.17818/NM/2018/4SI.1

Chovancova, M., Klapita, V. (2016).”Draft Model for Optimization of the Intermodal
Transport Chains by Applying the Network Analysis”. 20th International Scientific
Conference on Transport Means - Proceedings of the International Conference,
Juodkrante, Lithuania, October 05-07, 2016, pp. 112-116.

Binova, H., Jurkovic, M. (2015). “Methodology of inland ports design as
intermodal terminals in the Czech Republic”. Carpathian Logistics Congress
(CLC 2015) - Conference proceedings, Jesenik, Czech Republic, November 04-
06, 2015, pp. 126-131.1SBN: 978-80-87294-64-2.

Lupi, M., Pratelli, A, Conte, D., Farina, A. (2020). “Railway lines across the alps:
Analysis of their usage through a new railway link cost function”. Applied
Sciences, Vol. 10, No. 9, Article number 3120. ISSN: 20763417. DOI: 10.3390/
app10093120. https://doi.org/10.3390/app10093120

“Nase more” 67(3)/2020., pp. 217-225




