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INFORMATION SUPPORT OF THE LONG CARGO FORWARDING SYSTEM

This paper provides a short overview of the systems supporting the TDL industries (Transportation, Distribution, &
Logistics) available on the market. The software was considered in terms of its suitability for companies specializing in the transport
of oversized long cargo. The programs mentioned in the work do not constitute a closed directory. When choosing the systems,
their popularity and availability were taken into account. Programs supporting TDL industries can be grouped into three basic
categories, such as: freight exchanges, fleet management systems, and specialized software. An employee of an exemplary logistics
company was asked about the usefulness of these systems in a company that transports oversized long cargo. The example of an
interview conducted in an example logistics company was used to present which IT applications are currently used. The interview
with the respondent revealed significant shortcomings in the specialist software market. The collected information indicates the
need to build an integrated logistic IT system for the industry dealing with comprehensive delivery from the producer to the place
of assembly of long and often heavy, uniform long structures.
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Introduction

Currently, in the aforementioned enterprises, several systems are used simultaneously. There is no single IT
tool supporting the activity in the field of freight forwarding and transport of debt, which would contain all the most
important and most desirable functions. Additionally, deficiencies in the digitization of administrative procedures
related to irregular journeys were indicated. The methods of obtaining permits for travel in Western European
countries, which are based on filling in a form via websites, were presented. The issue of the road database, which is
successfully operating in most European Union countries, was mentioned. The aforementioned database not only
contains information on the individual dimensions of the road but also determines the optimal route itself, taking
into account the declared parameters of the vehicle and the condition of the infrastructure.

Analysis of research and publications
The work of Ukrainian and foreign researchers was devoted to information support of the long cargo
forwarding system (O.Chukurna [1, 2], N. Havrylenko [3], T.Nestorenko [8, 9], A.Ostenda [11],
Wornalkiewicz W. & Kravchyk Yu. [17], T. Zubro [18]). The transport of oversized cargo is received so much
attention from foreign scholars, such as Z. Jozwiak [5], D. Marciniak-Neider D. & J. Neider [6], Sosnowski J. &
Nowakowski L. [11], and others.
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The main purpose of the article is to study information support of the long cargo forwarding system.

Presentation of the main research material. Possibilities of improving the IT applications used to support
the transport of long cargo are presented on the example of the operation of the company Transport Towarowy
Waldemar Kurspiot (TTWK) in Podgérna near Gtogéwek and as a result of an interview with its employee. Special
attention was paid to the specialized logistics and forwarding software available on the market, the most popular
programs were selected and their functionality was analysed. In addition, examples of virtual transport exchanges,
fleet management systems based on GPS technology, and specialized systems for calculating axle loads of non-
standard vehicles were discussed. As a result of the interview, the realities of using these systems in a company from
the TSL industry (Transport-Forwarding-Logistics) were presented. However, the main goal of the study was to
answer the question about the demand for comprehensive specialized software for companies dealing in oversized
transport, and above all, to extend the length. The view of the home page of this company is presented in Fig. 1.
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Fig. 1. Company home page Transport Towarowy Waldemar Kurspiot (TTWK)
Source: http://www kurspiot.pl

Long cargo organization

Routing is the basic task of the oversized cargo transport organizer and is one of the main conditions for
obtaining a permit. The roads are adapted primarily to the traffic of standard vehicles, therefore the presence of
viaducts, footbridges, road tunnels, or nearby buildings is considerable difficulty in planning the route. The bridge
structures over the road are designed to allow vehicles up to 4.0 m high to pass. The arches at intersections and
roundabouts are profiled so that vehicles up to 18.75 m can pass freely on them, and the road surfaces and
engineering structures are designed for a maximum of 40-tonne sets [7]. Obstacles are an additional problem:
objects located in the road lane. Obtaining permission to travel must be preceded by a detour of the typical route,
and the transport of goods must be considered individually on a case-by-case basis. When planning the route of non-
standard transport, it is necessary to take into account [6]:

— extremely vertical and horizontal roadways (free space above and next to the road, with dimensions
depending on the class and type of road), the height of viaducts, the presence of traffic lights, overhead lines,
railway lines, etc.;

— strength of the structure of bridges and viaducts and the need to commission costly expert opinions in this
area;

— the necessity to find car parks and parking spaces to perform legally prescribed breaks in driving (stop
from 6:00 to 22:00);

— the need to temporarily suspend driving in connection with the need to dismantle infrastructure devices,
and to prepare the route in places where road works are carried out.

However, more and more often it can be noticed that the newly remaining road sections and the
modernization of the existing ones take into account the journeys of non-standard transports. A good example is the
construction of turbine roundabouts (two or several lanes) and the construction of large-diameter roundabouts, the
shield of which has an undeveloped surface intended for straight-ahead driving, which greatly facilitates the
transport of long logs whose parameters (length) make it impossible to drive around the roundabout in a circular
manner (Fig. 2).

Another example of adapting the infrastructure to non-standard transport delivery is the structural
reinforcement of road culverts and the widening of the roadway. Nevertheless, the current condition of public roads
and their geometry is still a significant challenge when planning the course of non-normative transport.

The pilotage of the journey is an important and characteristic element of non-standard transports. It was
indicated in the aforementioned Regulation of the Minister of Transport, Construction, and Maritime Economy on
piloting non-standard vehicles. Piloting is an activity performed by a person authorized to pilot, driving a vehicle
adapted for this purpose, the task of which is to secure road traffic during non-normative journeys [14]. The role of
the pilot is to directly supervise and ensure the proper organization of the passage of vehicles so that it takes place in
accordance with the conditions contained in the permit. The pilot is entitled to control road traffic (e. g. stopping
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traffic on a bridge) so that the passage does not cause any danger to infrastructure elements and other road users.
The pilot is also the decision-making person in terms of the need to stop the journey, in the event that new
circumstances may drastically reduce road safety during the journey.

Fig. 2. The intersection is adapted to non-standard transports
Source: http://kcynia.info/kategoria/rondoinformator/

A pilot vehicle is a vehicle whose mass does not exceed 3.5 tons and is marked with a white reflective
information "PILOT" on the roof, containing information about the largest parameter of the width of the piloted
vehicle. In addition, the vehicle is equipped with 2 yellow flashing lights, located on the roof, which provide
visibility from a distance of 150 m, from all sides of the vehicle, but do not cause glare. This is to warn other road
users of impending traffic obstruction. An important element of the pilot vehicle's equipment is the elements of
direct communication with the vehicle that carries out the transport of oversized cargo and the sound system. An
oversized vehicle requires piloting if the following values are exceeded:

—length: 23 m,

— width: 3.20 m,

— height: 4.50 m,

— total weight: 60 ton.

If the length exceeds 30 m, the width is 3.6 m, the height is 4.70, and the total weight of the vehicle is 80
tons, then such transport requires the intervention of two pilots who secure the vehicle at the front and rear.

As already mentioned, the log is, by definition, round large-size timber with a length of at least 6 m. In
practice, logs are loads of non-standard transports, the permissible length of the set exceeds 16.5 m. These are most
often composite (indivisible) elements of bridge structures (bridge spans, railings, pillars, reactors, columns),
installations for refineries and elements of wind farms. There are about 10 leading companies in Poland that
specialize in the production of bridges: POLIMEX-MOSTOSTAL (produces elements with a length equal to or not
exceeding 30 m), KONSTALEX RADOMSKO (produces loads equal to or exceeding 40 m), and MOSTOSTAL
KIELCE, (produces products reach a length of up to 35 m) [5].

It should also be noted that the places of production of complete objects and their modules do not coincide
with the places of their final installation, an example of which are "wind farms", most often located in inaccessible
places, remote from human habitats, with an undeveloped network of roads or their complete absence. An equally
important aspect is the high level of specialization of companies producing windmills, which means that their
elements are produced in companies located in different parts of the world, which forces them to be transported to
the assembly site. Wind farms are produced all over the world, which is related to the growing trend of obtaining
energy from renewable sources. One of the largest producers is the Danish company VESTAS, which sells elements
of wind farm structures to 70 countries [5]. The basic elements of wind turbines (power plants), for which it is
necessary to use non-standard transport each time, include practically all its elements [5], such as towers, nacelles,
and rotors with blades, with the dimensions shown in Table 1 [5].

Table 1
Dimensions of construction modules of wind farms
Turbine modules Maximum weight, tons
Gondola 20
Piasta 18
Generator 49
Piasta + rotor blades 35
Rotor blades 6
Tower 100 m

Section I of the tower 38 m

Section II of the tower 45m

Section III of the tower 65 m

Section IV of the tower 60 m
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The data in the table 1 shows that the individual modules of the wind power plant weigh from 6 to 49 tons.
Individual sections of the tower, which are up to 60 m long. Analyzing the above table, it can be clearly stated that
the transport of power plant modules cannot take place without the participation of normative transport, because the
elements listed in the table are indivisible loads.

Depending on the dimensions of the transported windmill parts, it is required to use appropriate and
specialized semi-trailers. For transporting tower sections, Tele and MegaTele stretch trailers are used, which are
adapted to transport loads up to 36 m long. Modular trailers are also used, consisting of two hydraulic parts that
form the so-called adapter for supporting the load on both sides (the so-called Lift Adapter). Thanks to the use of
such semi-trailers for transporting logs, it is possible to turn the axles up to 80°, which helps to overcome horizontal
curves with small angles of curves [15].

Long-term semi-trailers can be additionally equipped with actuators enabling the lifting of the transported
elements to a height of up to 2.2 m above the road, which helps in negotiating bends and intersections with circular
traffic. When transporting to mountain areas, forests, or tightly built-up towns, lifting the load is the only alternative
solution for logging trees and reconstructing entire intersections.

Computer support for the forwarding oversized cargo

Virtual transport exchanges, also known as freight and cargo space exchanges, are innovative online
platforms whose task is to enable the TDL sectors to perform activities such as searching for freight and searching
for free cargo spaces, which significantly improves the performance of logistics processes, thanks to which
enterprises strengthen their position among competitive companies. Transport exchanges currently operating on the
market have the function of expressing opinions and recommendations about transport and forwarding companies
and the function of authorizing new entities appearing on the platform, which is a tool to ensure safe use. Transport
exchanges also include online user forums, thematic panels on news in the TDL industry, news in the field of
transport law, and issues supporting broadly understood business activity.

A Polish example of a well-functioning freight exchange platform is the TRANS.EU system, which
appeared on the market in 2004. Over 200,000 users from 45 European countries publish and search for loads and
vehicles every day. The TransRisk function estimates the risk of entering into a contract between entities, guided by
the assessments of the companies concerned [12]. The TRANS.EU system also allows you to generate transport
orders concluded via the platform, using the TransOrders function. This system also provides its users with several
other additions, namely:

— Trans.Info — a virtual database of information on the transport business in the form of sharing the latest
information in the TDL industry;

— A base of free guides and the possibility of exchanging experiences on thematic forums;

— Translnkasso — an additional factoring service;

— TransBrokers — an additional service for concluding favorable insurance for transport companies
operating on the exchange in question.

The entrance to the website of the TRANS.EU system is shown in Fig. 3.

« e = | @) wwwtans.eufpl] L ANC]

Semis'wyk'nr.iystuje pliki cookies. Korzystajqc ze strony wyrazasz zgode na ich wykorzystywanie. Wiece informac]i znajdziesz w polityce PR E——
prywatnosci.

(T)T ) Logistics 4.0 is coming! LOGOWANIE REJESTRACJA KONTAKT ~ POMOC Ve

¢ T)TRANS ¢ T)TRANS ¢ T)TRANS

FOR SHIPPERS FOR FORWARDERS FOR CARRIERS

Dla produkcji i handlu — Dla spedycji & Dla przewoznikow —

Fig. 3. System home page TRANS.EU
Source: https:/www.trans.eu/pl/)

The TimoCom service is another example of a virtual freight exchange, and a company that has been
operating on the market for more than 6 months can join it. The authorization process includes, among others [12]:

— detailed inspection of documents relating to the company's operations, i.e. the National Court Register
(Krajowy Rejestr Sadowy — KRS), licenses held);

— confirmation of financial condition;

— verification in the debtors database;

— analysis of potential capital and personal links with other entities.
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According to https://cutt.ly/RWfoP6K, TimoCom also offers the route calculation module service, which
calculates and plans routes directly from the transport offer [4], and the option of tracking, i.e. observing the
movement of transport in real time (Fig. 4).

The Transport Fleet Management System is a solution for monitoring and protection of vehicles, drivers
and transported loads. It is a tool supporting fleet management and optimization of its use as well as control of
transport processes carried out in the company [13]. The fleet management system is based on GPS, i.e. the global
positioning system, operating since 1983, and GPS in road transport enables [13]:

- determining the location of the vehicle,

- control supervision of the cargo or the contents of the container,

- supervision of dangerous goods,

- protection against theft of the vehicle: blocking the vehicle when parked.

The main advantage of the GPS is the provision of an interactive map that facilitates route planning and
shows traffic situations in real-time, thanks to which the driver can choose an alternative route. From the point of
view of transport activities, GPS is the main element of the company's fleet monitoring, but to obtain useful
information, apart from installing a GPS receiver, you should also have a GSM transmitter, a system of servers
collecting information, and a client's application (software) that allows you to track the route of the vehicle in real-
time [7]. There are many telemetry applications on the market that differ in the appearance of the application
interface, price, and dedicated recipients.
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Fig. 4. An example of a calculated route on the TimoCom platform
Source: http://kcynia.info/kategoria/rondoinformator/

Elte GPSmart SMOK is a system for monitoring fleets of transport companies, which additionally enables
the contact of the headquarters with the driver and direct transmission of the image from the recorder installed in the
vehicle cabin to the receiver of the shipping center. A similarly operating telemetry system is software (INELO —
GBOX, Navifleet). The generated route using this application, called briefly GBOX is shown in Figure 5.

GBOX Assist is another example of a fleet management support tool. It has been supplemented with GPS
navigation for trucks, which not only allows the driver to calculate the route, but also allows the destination point to
be sent directly from the company. Thanks to this, it is possible to optimize travel routes [17].

NoVAB is a specialized software designed to calculate the axle load of a vehicle carrying oversized loads.
The software accurately calculates the optimal position for the load in the vehicle combinations to be loaded. The
program allows you to select a wide range of predefined vehicles such as box trucks, tractors, drawbar trailers, and
specialized semi-trailers. The same applies to the choice of cargo, which is determined by parameters such as length,
width, and weight. Once the load is defined, NoVAB calculates the axle load and the best possible load distribution.
The optimal position of the load is also calculated to avoid exceeding the maximum axle load [10].
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Fig. 5. Generated route using the GBOX program
Source: https://gbox.pl/pl/gbox-assist/

A similar program is the Goodloading system, which mainly helps in planning optimal cargo spaces, taking
into account the axle load. The program saves frequently used loads as a specification of a given transport company
and allows you to generate a loading project together with a visualization of the load on each axle of the vehicle
(Fig. 6).
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Fig. 6. Goodloading cargo planning
Source: based on: https: //www.goodloading.com/pl/instrukcja/

Easycargo, available on the Polish market, is also useful for oversized transport, which, like Goodloading,
focuses on load distribution and axle load control. It is available in the form of traditional software and software
adapted to remote work in the form of a smartphone application.

The ability to better support forwarding logs
A diagnostic survey conducted in an exemplary forwarding company Transport Towarowy Waldemar
Kurspiot (TTWK) was to show the availability of individual systems supporting transport and indicate the
possibilities of improving given software applications. The aforementioned enterprise has been operating
continuously since 1992. From the very beginning, it has specialized in the transport of oversize goods in
international and domestic traffic. Currently, the fleet consists of over 60 vehicles. The company deals with door-to-
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door logistics services, from door to door, related to the handling of oversized journeys, from obtaining relevant
permits for travel, servicing of pilot vehicles, to the organization of disassembly of signs.

The main question to which the answer was given was the question about the demand for software in the
TDL sectors specializing in the transport of long goods. The interview consisted of main questions supported by in-
depth and introductory questions. In the aforementioned company, the INELO — GBOX system is currently used.
Currently, it is standard in transport companies. It works in online reading on Google maps in real mode, showing
traffic, etc. Such a tool gives you the possibility to analyze routes and travel time in a short time. According to the
representative of the company in which the interview was conducted, all vehicle tracking programs are useful,
depending on what we are interested in. Therefore, a report is generated for each issue. We can check the vehicle's
working time, fuel consumption analysis, and the amount of fuel remaining in the tank. We can generate such
reports on a given day or an overall analysis covering the entire route. Reports are generated in a descriptive or
graphic form. An important element is also the customer module in the form of a link, which allows you to view the
vehicle in real-time. This allows, for example, quick and accurate preparation for the time of unloading, organization
of employees, equipment, or cranes, the hiring of which is a considerable cost and there is no point in being ready all
the time, generating unnecessary costs. Renting a crane cost about PLN 240 net for 1 hour, so providing the
customer module allows you to save time and reduce costs.

The data module in the INELO - GBOX program, connected to the vehicle's on-board computer via the
CAN, enables the reading of the pressure e.g. on the saddle, which is an important aspect, because often bad
distribution of pressure on the saddle, especially in the case of long logs, causes overloading of the towing axle. In
addition, this program is affordable, with the ability to access via smartphone or web browser from anywhere in the
world. The module has very minimal requirements. We only need a computer and internet access. It is distinguished
by the transparency of the interface, negligible failure rate, online reading without delays, and the fact that it works
on Google maps. Basic options are included in the subscription price. In addition, depending on the demand, it is
possible to buy additional modules, including the latest one, which allows you to read the tachograph and read data
when the vehicle is not on the database. However, it is worth supplementing the basic options with the driver's
working time, the exact time of crossing the border, and the driver's rest time.

The interview shows that the abnormal transport sector still lacks one specific program that would be able
to provide all relevant inquiries in one tool. Therefore, companies often use different programs at the same time.
There is a company on the market that tries to build a unified, fully complete tool for logistics with its SOLOPLAN
software (Fig. 7).
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Fig. 7. SOLOPLAN website (fragment)
Source: https://www.soloplan.com/

The offered work support programs in the TDL sector may affect the quality and comfort of work, but they
are not free systems. Certainly, the comfort of work is influenced by "clouds" with data and the Internet, especially
the developing 5G network in Poland. In general, logistics software is currently the fastest growing IT service, so
there is a good chance that one complete system will be available soon. Therefore, ordering the implementation of
an adequate system supporting the forwarding of long transport would be an important step in the activities of the
company presented earlier, which will result in the number and speed of orders being carried out over time.
However, this requires a thorough pre-implementation analysis, paying particular attention to specialist needs. Such
a package would include a number of improvements, especially in the area of a specific algorithm that will instantly
associate a free vehicle with a load.

Currently, a travel permit is issued in paper form, but a lot of effort is required to obtain it. The driver must
have the original permit while making the journey, but it is not the driver who receives it, but third parties who then
have to pass this document on to him. It should be added that in the forwarding and long-term transport industry,
digitization hardly occurs, and individual road authorities do not cooperate. Reconciliation of a given transport takes
place traditionally using e-mails, faxes, which extends the time. In the Netherlands, on the other hand, there is an
electronic route reconciliation system based on road data. Everything is done via the website. Operation is very
simple: enter the dimensions of the vehicle, weight, place of loading and unloading. The system itself determines the
available route for us. Local boards are digitally connected. There is also no problem with changing the registration
number of the tractor and the trailer. This can be done even before the start of the route, as long as the new tractor
technology corresponds to the one declared in the system. However, in Poland it is still impossible. So, if the tractor
becomes immobilized, e.g. due to a breakdown, we must apply for a new permit. There is also no uniform road
database.
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The road database operates in most Western European countries. Already at the stage of agreeing to the
route, which is made via the website, we receive information about the width of the road, the height of the gauge,
load capacity of bridge structures, radii of horizontal and vertical curves, which are important when planning long
transport routes. Such a base is run by the road administrator. In the case of the Netherlands, it is RDW, i.e. the
equivalent of the General Directorate for National Roads. The system itself determines the optimal route, taking into
account the declared parameters and the condition of the infrastructure, along with possible difficulties such as road
reconstruction. This is due to the cooperation of the road administrator with construction companies, which are
obliged to provide all relevant parameters of the road geometry during its commissioning. Additionally, all
temporary traffic restrictions are applied on an ongoing basis.

Conclusions

Regarding traffic disruptions, GDDKIiA publishes on its website a list of planned (such as repairs) and
unplanned difficulties, which is a list of ongoing road incidents. It does work, however, for typical road users. If
something happens on the A4 motorway, which results in a detour, an appropriate message will be displayed on the
website. The same applies to planned road upgrades, so you can be prepared for possible difficulties and set a new
route. The information is provided with a password, e.g. the A-12 sign icon will inform us that the road is narrowed,
but there is no information about how much the road has been narrowed on a given section. Thus, the functioning of
the aforementioned solution introduced by GDDKIA still requires extension and improvement.
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