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DEVELOPMENT OF TRAFFIC AND TRANSPORT TUNNELS IN CZE CH 
REPUBLIC IN PAST DECADES 

Ji� í Barták1 

 

The paper presents a review of the history, current constructions and the most important plans      
in constructing railway and road tunnels in the Czech Republic. Individual tunnels are briefly, technically 
described; other significant characteristics of the works are presented, including the tunnelling method 
which was used during the construction. The only method used in tunnel construction after 1989              
is the New Austrian Tunnelling Method. After 1990, 15 large tunnels have been completed using New 
Austrian Tunnelling Method – 8 railway tunnels and 7 motorway and road ones in Czech Republic. 
Owing to the dominating application of the NATM, a number of technologies associated mainly with 
excavation support and stabilisation of the overburden has developed in our country. The excellent 
tradition of our underground construction industry and the construction of long tunnels will require full-
face tunnel machines in the near future. 

 

Key words: railway tunnel, road tunnel, tunnelling method, full-face tunnel machines      
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CONTROL OF TRACTION DRIVE WITH PMSM  
FROM VIEWPOINT OF EMI 

Radovan Dole� ek1, Ond� ej � erný2 

 

The paper deals with the EMI problems of the individual traction drive of tram wheel. The drive 
utilizes permanent magnet synchronous motor (PMSM). Until now the major attention has been paid          
to the control methods of this drive. Nowadays when these control methods are mastered                             
the consideration is focused particularly on interference of designed converter of this drive to near-field 
environment in which are located other devices.  The particular working modes of drive and their 
interference are demonstrated in this paper. Findings will lead to next steps for reducing of this 
interference which can bring about fault state of device. 

 

Key words: drive, motor, interference, measurement, near-field, EMI 
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USAGE SIMULATION METHODS FOR EDUCATION 

Ond� ej � erný1, Radovan Dole� ek2 

 

The paper deals with usage of computer simulation methods for education at Department                   
of Electrical and Electronic Engineering and Signaling in Transport, Jan Perner Transport Faculty, 
University of Pardubice. Current situation of railway technics is very complicated and sophisticated both 
from viewpoint of railway infrastructure and from viewpoint of transport means. The particular parts            
of system are necessary to be analyzed from viewpoint of their behaviour and from viewpoint of influence 
to surrounding parts of the whole system. Therefore students as future railway experts must be trained                      
for ability of problem identification and suitable design of problem solution. This readiness of experts   
for real operation of these devices is one of the main goals of lecturers from the mentioned department. 

 

Key words: simulation, harmonic, locomotive, catenary, interference, EMI 
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FUNCTION INTEGRATED TRACK SYSTEM 

Eberhard Hohnecker1 

 

The paper discusses a function integrated track system that focuses on the reduction of acoustic 
emissions from railway lines. It is shown that the combination of an embedded rail system (ERS), a sound 
absorbing track surface, and an integrated mini sound barrier has significant acoustic advantages 
compared to a standard ballast superstructure. The acoustic advantages of an embedded rail system are 
particularly pronounced in the case of railway bridges. Finally, it is shown that an ERS with track 
integrated vibration sensors may be used as an early warning system and for monitoring the structural 
health of the railway infrastructure. 

 

Key words: embedded rail system, mini sound barrier, track integrated sensors, structural health 
monitoring 
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ENHANCING THE ENERGY EFFICIENCY OF DIESEL MULTIPLE UNITS 
WITH HYDRODYNAMIC POWER TRANSMISSION 

Martin Kache 1, Uwe Steglich2 

 

The authors discuss the impact of several measures to save and regain energy during the operation 
of diesel multiple units (dmu) on regional and local railway lines. The problem of recuperating and storing 
kinetic energy on vehicles with hydrodynamic power transmissions as well as a strategy of using the waste 
heat of the diesel engine are examined. A model to simulate (hybrid) diesel hydraulic multiple units              
is presented, taking into account the influences of track and driver behaviour. The simulation results 
provided show a significant fuel saving potential for rail vehicles with hybrid drive trains.      

 

Key words: hybrid, energy storage, waste heat recovery, simulation of rail vehicles, diesel multiple unit 
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PARKING POLICY – IMPORTANT COMPONENT OF HUMANIZATIO N OF 
STREET SPACE 

Alica Kalašová1 

 

Traffic moderation in cities is a process that reflects the pursuit for a new quality of life as well as 
applying modern transport policies at European level. In practice, there are many different types of this 
process depending on the type of area, road and citizens’ requirements. Parking policy represents                     
a compromise between free mobility, accessibility and life quality. Parking is not autotelic, it is always 
derived from some other necessity. This is the reason why parking should be involved in urban policy 
connected with mobility and accessibility. In this contribution I would like to deal with these topics               
in greater detail. The main topic of this contribution is the presentation of transport research in the town           
of �ilina, such as directional research and research of acceptability that have been carried out in order            
to create a model for decrease in externalities with the assistance of electronic fee collection of driving 
through the centre, as well as solving of fees for parking in central parts of the town of �ilina. 

 

Key words: humanization of street space, parking policy, individual transport regulation 
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UTILIZATION OF POLYCOMPONENT COMPOSITES IN AUTOMOBI LE 
TRANSPORT 

Jan Krmela1,  Františka Pešlová2, Vladimíra Tomanová3 

 

Polycomponent composite materials for automobile transport are used in interior of automobiles 
and namely for tyre manufacturing. The tyres are essential elements into interactions between vehicles   
and roads which secured of force transmission with ability of damping of road irregularity etc. Therefore 
it expect from these materials with theirs excellent material parameters that will be able to good securing           
of observance of right function with respect to working requirements of automobile and high tyre life. 

The contribution deals with complex composite – tyre for its characteristic specific deformation 
properties. These properties are determined of construction – geometry and placement of reinforcements 
and also tyre materials. 

The computational modelling of strain-stress states of selected composite assisting to solution           
of right selection of optimum geometry and placing reinforcing long-filaments – cords. The authors used 
for computational modelling the Finite Element Method program ANSYS. The orientation is namely          
on materials parameters of rubber matrix and steel-cord reinforcement, which are applied into tyre casing 
for passenger vehicles. It is necessary to deal with materials for tyre manufacturing and also materials 
upon degradation action with respect to transport safety.  

 

Key words: polycomponent, composite, tyre, composite 
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LINE PART OF ETCS L2 APPLICATION                                                                     
IN THE CZECH REPUBLIC – CURRENT STATUS 

Milan Kunhart 1 

 

The article is concerned with the Pilot Project for homologation of ERTMS/ETCS system                 
in the Czech Republic (PP).  

The article describes an operational characteristic of the PP (ETCS application on the conventional 
lines, mixed traffic with equipped and unequipped trains) and a technical characteristic of the PP (level 2 
application, cooperation with existing trackside system from domestic supplier, development                   
of the specific transmission module of the national Automatic Train Protection system of the LS type). 

The article describes the architecture of the ETCS L2 application and a development of the special 
interlocking - RBC interface IRI, its functionalities and behaviour.  

The article describes some of the test procedures used on the PP for the purposes of assessment 
and validation of the system components and procedures. The functional tests of the system components 
were performed primarily. Then the integration tests between laboratory simulators and then between real 
equipments were carried out. Very complex tests had to be done in order to obtain a preliminary technical 
approval of the new interlocking software. Test strategy was crowned by performing the on-site tests            
of the real equipment on the PP line. 

 
Key words: ERTMS, ETCS L2, Interlocking - RBC Interface, system architecture, test procedures for the 
purposes of assessment and validation 
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WEAR DEBRIS ANALYSIS IN TRANSPORT 

Stanislav Machalík1, Roman Juránek2 

 

The goal of this paper is to outline the possibilities of improvement in image analysis with the help 
of automatic evaluation of wear particles by using modern methods of artificial intelligence. 

 

Key words: image analysis, wear debris analysis, machine learning methods 
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APPLICATION OF TRIBODIAGNOSTICS IN THE MAINTENANCE OF 
VEHICLES 

Jaroslava Machalíková1 , Marie Sejkorová2, Jaromíra Chýlková3, Eva Schmidová4 

 

Tribotechnical diagnostics use lubricants as media that help obtain information about processes 
and changes in the systems that they lubricate. If tribodiagnostics are applied properly and thoroughly, 
they result in significant savings in many areas; for example, they contribute to an increase of the lifetime 
of vehicles as well as other machines and devices, to a decrease of consumption of energy, to limiting the 
idle time due to failures and subsequent repairs, to a decrease of investment as well as operational costs 
(especially the machine maintenance and repair costs), to an increase of the safety of operation              
and to a reduction of negative influences of transport on the environment. They are based on monitoring 
the course of progressive wear of lubricants as well as mechanical parts. 

The paper deals with possibilities of using modern instrumental methods in particular: infrared 
spectrometry with Fourier transformation, analytical ferrography with consequential image analysis, 
scanning electron microscopy, local electron microanalysis and voltametry in the area of vehicle lubricant 
analysis.  

The first part of the paper presents the results of a study of the course of wear of engine, gear                  
and hydraulic oils and plastic lubricants used for lubricating the vehicle parts.  

The second part of the paper deals with the abrasion particles isolated from oil filters in different 
types of vehicles. The evaluation of their number, size, shape, colour, surface characteristics and other 
morphological attributes helps obtain information about the part they come from and about the 
mechanism of their creation. This knowledge can thereafter contribute (especially in connection to the 
knowledge of the chemical structure of the particles) to an elimination of the hazard of a damage or a 
breakdown of the machine. 

The combination of the methods presented above helps monitor the evaluation of the course of 
processes related to the wear of particles of vehicles as well as steady mechanisms and obtain its complex 
evaluation. 
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USE CASES AS A SEMI-FORMAL WAY OF DESCRIPTION OF TH E ETCS 
FUNCTIONAL BEHAVIOUR 

Michal Kunhart 1,  Jakub Marek2, Jan Ou� ední� ek3 

 

The contribution presents methodology of functional requirements specification of the system 
ERTMS/ETCS. This methodology is based on Use Cases of Unified Modelling Language. 

In the first part there is a brief introduction to Use Cases - their description, aim and structure. 
Next there is a description of particular parts of Use Cases, their aim, qualities and their mutual 
relationships with respecting solved problem. 

The following part is dedicated to relationships between particular Use Cases and their 
hierarchical arrangement. 

There are also mentioned the relationships to the following steps of the functional requirements 
specification and to verification and validation activities in the contribution. Also Use Cases management 
problem is presented. 

 

Key words: use Case, unified modelling language, methodology of functional requirements specification, 
ERTMS/ETCS 
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ELECTRICAL DRIVE FOR COMPRESSOR ON TURBOCHARGED ENG INE 

Jaroslav Novák1,  Zden� k � e� ovský2 

 

Turbochargers are usually driven by turbine powered by exhausted gases. This conception                
is relatively simple but the compressor is not able to overcharge the compressed air or fuel-air mixture 
into the cylinder in the total revolution range and power regimes. Next disadvantage of turbine driven 
compressor is the low dynamic response of the turbine and compressor at quick fuel supply increase. 
There are two possible solutions. First - the “electrocharger”, that is the fully electric driven compressor 
can be used. Second - the hybrid driven charger is possible. Research of supercharging systems is one            
of activities of Josef Bo�ek Research Centre of Engine and Automotive Technology on Faculties                   
of Mechanical and Electrical Engineering at Czech Technical University in Prague. Part of this activity             
is research of electrical drive for the hybrid supercharging system especially from control point of view.  

Electric synchronous motor with permanent magnets was chosen as electric driving machine.            
Its robustness, high torque overload features, its small size and mass, high dynamical features and feasible 
high revolutions are promising for this implementation. Paper deals with torque control of high speed 
permanent magnet synchronous motor for driving compressor of supercharged combustion engines. 
Control structure which includes regimes with both full magnetic flux and flux weakening is described. 
Paper describes the research working place and presents test results achieved on 40 000 rev/min 
synchronous permanent magnet motor.  

 

Key words: high speed drive, synchronous motor, inverter, torque control 
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AIRCRAFT MAINTENANCE TECNICIANS CERTIFICATING PROCE DURE IN 
TURKEY 

Mustafa Özen1 

 

The air transportation rules are strictly edited worldwide, as in Europe and in Turkey. Turkey has 
participated several international organizations; such as International Civil Aviation Organization 
(ICAO), European Civil Aviation Conference (ECAC), Joint Aviation Authorities (JAA), and so on. All 
of these memberships force Turkey to prepare national aviation legislation as convenient as international 
rules. These international rules can be updated so they must be followed and if it is necessary national 
rules also must be updated.  

The aim of this paper is to discuss the importance of qualified aircraft maintenance technicians. 
For that reason; first, international aviation technicians qualification rule (EASA Part 66/JAR 66)                  
is examined then, national legislation is examined. It is found that aircraft maintenance technicians’ 
certification procedure is same as EASA Part 66/JAR 66 requirements.  It is also found that EASA Part 
66/JAR 66 rule is transferred to Turkey’s national legislation as a need of JAA membership. It is obtained 
that there are no significant differences between international and national legislations. However, both 
legislations do not cover the old license conversion problem which has a great importance.  

It is concluded that qualified aircraft maintenance technicians are the key factor for sustainable air 
transportation. 

 

Key words: air transportation, aircraft maintenance, aircraft maintenance technician 
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THE USER OF RUBBER MATERIALS TO REDUCE NOISE TRAMLI NES 

Eva O�anová1,  Miloslav � ezá� 2, Leopold Hude� ek3 

 

VŠB-TU Ostrava, Faculty of Civil Engineering, in cooperation with the Dopravní podnik Ostrava, 
a.s., ODS - Ostrava, a.s. a company Intertech Ltd. proposed a new type cover plates with the absorption 
properties of the surface, allowing ride the vehicles. The panels were laid on the test section of length          
50 m in Ostrava tram line Záb�eh using security features. The aim of the training is to acquaint the public 
with knowledge of the technology proposal for the production and laying of the panels, but also           
with the results measured  on the test area in terms of noise reduction and overall contribution to traffic 
safety. 

 

Key words: cover plates 
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REALISTIC DESIGN LOADS AS A BASIS FOR SEMI-TRAILER WEIGHT 
REDUCTION 

Joop Pauwelussen1,  Jeroen Visscher2, Menno Merts3, Rens Horn4 

 

The contribution of transport of CO2 emissions has been steadily growing to 20 % in recent years. 
An important part of that contribution can be attributed to heavy vehicle road transport.  

For years, the increase of commercial vehicles has been exceeding the average growth in road vehicles, 
and this trend will continue. Up to 2020, road transport of goods is expected to double in size. This is due 
to increasing standard of living and globalisation. In addition, problems regarding accessibility, mobility 
and congestion, and environmental issues have increased the costs of transport (tolling, tax and other, 
clean environment motivated charges).  

That means an increasing pressure to the transport sector to come up with innovative sustainable solutions 
to reduce the fuel to payload ratio, and therefore also reduce the ratio     of transport cost to payload . 

An important factor in this discussion is the weight of the vehicle itself. Lower weight means              
a higher payload for the same fuel costs, which contributes to the global reduction of CO2, and which 
offers both the transport company and the vehicle manufacturer a competitive edge. Another option is to 
enlarge the size of the vehicle, depending on the infrastructural limitations at hand. But also then,                 
an optimized total weight (i.e. lower weight) is beneficial, both for the environment and for the transport 
industry and vehicle manufacturer.  

There is evidence that, in average, a 30 % weight reduction of the vehicle (semi-trailer) is technically 
feasible, which may result in a 5 % reduction in fuel consumption, depending on the specific use                    
of the vehicle. 

Reducing the semi-trailer mass requires a detailed understanding of the design and vehicle 
structure, of the use of (less conventional) materials such as composites with special emphasis on strength 
and fatigue, of the production process, and of specific assembly techniques. 

In all cases, it is essential, as a first step, to have realistic design loads available (axles, fifth wheel) 
in all direction, corresponding to the circumstances actually occurring in real life for this specific vehicle 
combination. That means that too high safety margins will have to be avoided, and a combination                  
of so-called conservative loads at axles and fifth wheel without regarding the time history of such forces 
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and moments should be prevented as well. It turns out that this latter approach may even underestimate 
the loading at critical areas, under certain conditions. 

The HAN University of Applied Sciences has initiated a project FORWARD (Fuel Optimised 
trailer Referring to Well Assessed Realistic Design loads), aiming at the realization of tools for the 
vehicle manufacturer that will help him in designing semi-trailers with lower weight. This covers the 
following steps: 

·  The efficient experimental derivation of practical realistic design loads, based on a (validated) 
mathematical vehicle description that allows the processing of minimum sensor data to forces and 
moments at axles and king-pin. 

·  Setting up a database of such loads with reference to the varying usability conditions, to allow a 
more generic but still realistic approach in setting up design loads for future designs of semi-
trailers. 

·  To derive practical design criteria and principles, as a basis for further innovation and optimization 
of semi-trailer weight 

·  The verification of this approach for some practical semi-trailer designs. 

A project-team has been formed under responsibility of the HAN University, including eleven 
manufacturers, the Dutch Chassis and Body work association FOCWA, the Delft University                         
of Technology, and two companies specialized in light-weight design. 

The first tests have been carried out for four different vehicles, and these results are exploited             
in the design process of one specific semi-trailer. Target of the experiments was to determine 

·  Forces at the king-pin in longitudinal, lateral and vertical direction, 

·  Forces at the axles configuration in these three directions 

·  Reaction forces at the various hinge points and other links in the vehicle suspension 

Each vehicle has been exposed to a number of baseline load cases (severe braking, cornering, road 
disturbances, stepwise manoeuvring with extremely high steering angle,..), covering more than 25 
measurement channels (accelerations, angular speeds, displacements, pressures, strains,…). A special 
mathematical model has been derived and used to transfer these data to the required loading data at axles 
and king-pin. The final goal is to minimize the required instrumentation in a way that each manufacturer 
would be able to carry out such testing almost on his own without assistance, and for fair costs.   

In addition to these baseline load cases, vehicle performance data have been collected under 
normal production conditions, with the full instrumentation on board, for at least two weeks. Load 

 

Figure 1.: Some impressions of the instrumentation of the vehicles 
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histories have been derived, giving us the understanding about the typical history being relevant for 
fatigue analyses.  

A typical example of the approach in this mathematical model is illustrated in figure 2, in which it 
is schematically shown how the lateral forces at wheels, axles, king-pin can be derived from lateral 
acceleration, yaw rate, roll moment (estimated from other sensor data), etc.   

 

The output consists of test results and the application of these results in the design process. We 
have given a typical test result in figure 3, in which the lateral forces at the different wheels for                      
a three-axle semi-trailer are shown. Distinction is made between the three axles of the semi-trailer and the 
loaded (outer) and unloaded (inner) side of the vehicle during cornering. The paper will show more of 
these results; it will deal with a comparison of these loadings for different semi-trailers for related loading 
conditions and referring to load history (fatigue). 

 

Key words: tractor-semitrailer, weigth reduction, load cases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.: Lateral wheel-forces at semi-trailer 

 

Figure 3.: Side forces at semi-trailer wheels. 
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EVALUATION OF PAVEMENT CONDITION AND REPAIR PLANNIN G 

Ivan Petkov1 

 

The text bellow describes the current state of the road maintenance and management. Also reviews 
the methods for evaluation of the road pavement condition, collection of data and analysis. 

During the transition in Central and Eastern European countries the rapid growth of car ownership 
and all the other transport means leads to the growing necessity for adequate evaluation of the actual 
condition of the road networks and it’s further development, methods of infrastructure planning                  
and management. 

Prior to the above there is a necessity to: improvement of the road management methods through 
administrative (procedure) changes, introduction to modern planning techniques, institutional 
reorganizations, improvement of the selection criteria for projects and executors. This also leads                    
to the necessity of unification with European standards, rules and regulations for evaluation the road 
condition and planning the road repairs. 

In this aspect, necessity of setting up a system which will improve the strategic road repair 
planning and infrastructure in response to the expected road transport needs over medium and long term 
planning periods turns out to be of utmost importance. 

 

Key words: load bearing capacity, maintenance, techniques 
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IMPORTANCE OF RISK MANAGEMENT IN HIGHWAY AND RAILWA Y 
CONSTRUCTIONS 

Alexandr Rozsypal1 

 

The paper focuses on the role and importance of the risk management during construction                  
of highways and railways. For this purpose the engineering riskn will be defined. The main principles              
of geotechnical risk will be explained. Some cases stories of  undesirables events during construction             
of underground works will be  presented and discussed.  

In the conclusion author will underlines main conditions of succesfull risk management principles 
to be respected. 

 

Key words: civil engineering works, failure, geotechnical risk, monitoring, risk, risk manager, risk 
management, undesirable event 
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THE BALLAST PICK-UP PROBLEM IN HIGH SPEED TRAINS 

Angel Sanz-Andres1,  Fermín Navarro-Medina2 

 

When a high speed train overpasses a critical speed produces a wind speed close to the track large 
enough to start the motion of the ballast elements, eventually leading to the rolling of the stones and,              
if they get enough energy, they can jump and then initiate a saltation-like chain reaction. In this 
contribution a mathematical model of the initiation of the motion is presented. The dynamics of the stone 
is formulated taking into account both gravity and aerodynamic forces. These aerodynamic forces are the 
result of the train-generated-gust impinging on the stones. Although they are intrinsically non steady, 
under some conditions a cuasi-steady aerodynamic model can be employed. Conditions for the start of the 
motion are obtained in terms of the Tachikawa number (a kind of Froude number). The aerodynamic 
characteristics are included in terms of the zero aerodynamic moment line of the stone, and the 
aerodynamic moment coefficient. 

 

Key words: high speed trains, ballast, saltation, modelization 
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CALCULATION AND RESEARCH ITINERARY FUEL CONSUMPTION  OF A 
CAR BY ITS ACCELERATION ON THE DESIGNATED DISTANCE 

 Nikita Savenkov 1 

 

I have worked out a computing method of itinerary fuel consumption of a car by its acceleration   
on the designated distance. 

In the process of acceleration an engine spends a considerable part of power for overcoming              
of inertial force and itinerary resistance. At the same time the fuel consumption increases substantially,        
if an engine behavior is not refined and not agreed with parameters of transmission. 

The solving of this question is especially actual in connection with a leap of intensity of transport 
streams, like in cities and on country roads, what sets conditions for an increase number of cycles                  
of acceleration and deceleration of a vehicle. 

The suggested strategy permits to make a right choice of mechanical advantages at a designated 
earlier number of transmissions and appropriate to these transmissions load factor of an engine. It gives          
a possibility to recommend the results of analysis for design of a car transmission, in particular gearbox, 
like mechanical and automatic. 

          The use of hydromechanical gearboxes and automatic transaxle (CVT type) joint with electronic 
systems of their control will supply the rise of an average effective coefficient of efficiency of an engine 
in the process of acceleration of an engine of a car 
 n the basis of increase of an overall performance            
of transmission and will result in reduction of itinerary fuel consumption. 

 

Key words: itinerary fuel consumption of a car, acceleration, load factor of an engine 
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INFLUENCE OF THE BYPASS ON THE CAPACITY OF ROUNDABO UT 
CROSSINGS  

Petr Slabý1  

 

There is some ambiguity of the term “capacity of the crossing” in our traffic engineering practice. 
We can conceptualise crossing capacity either as a sum of maximum intensities in all directions                
(in a global-macroscopic way) and/or as a capacity of individual elements of the crossing that is capacity 
of the entrances (in a detailed-microscopic way). 

A distinct design element that has an impact on the capacity of the crossing is the use of a 
connecting branch so called by-pass. Its main function is the diversion of the right turning traffic outside 
of the area of the crossing. The modes of realisation can be different.  The disposition of the by-pass 
contains various options from the simple wedge to the comfortable special lane in the area of turning or 
alignment. The length of the by-pass plays also a role. 

The solution of the problem of the crossing with by-pass was studied on the example of roundabout. 
Based on practical considerations, the method selected was the simulation of the traffic movements using 
the micro-simulation model VISSIM. This model has been developed and used mainly in Germany.   

The main subjects of this paper are specific values of capacities obtained by simulation. They were 
confronted with: 

·  official Czech method  (TP 135) , 

·  similar method valid in Germany (HBS 2001) , 

·  in particular with the reality obtained by the traffic investigations, 

·  results obtained that take into account various percentage parts of traffic flow turning right on 
entrances are important particularly in relation to the defined traffic quality levels.  

The subject treated in this research is actual especially in relation to the updating of the norm CSN 
7361002 “Design of crossings” , Technical conditions TP 135 as well as to the scope of the research 
project of the Ministry of Transport of the Czech Republic ”The modification of  the capacity calculation 
method “  

 

Key words: roundabouts, by-pass, capacity, simulation, VISSIM model 
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WHEEL SET RUN PROFILE RENEWING METHOD EFFECTIVENESS  
ESTIMATION  

Dmitrij Somov 1, �ilvinas Bazaras2, Orinta �ukauskaite 3 

 

At all the repair enterprises, despite decreased rim wear-off resistance, after every grinding only 
geometry wheel profile parameters are renewed. Exploit wheel rim work edge decrease tendency                  
is noticed what induces acquiring new wheels. This is related to considerable axle load and train speed 
increase and also because of wheel work edge repair method imperfection.  

 

Key words: wheel rim, wheel rim metal, thermal wheel profile processing, restoration 
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THE EVALUATION OF INDIVIDUAL RISKS IN CASE OF TOXIC  GAS ESCAPE 
IN TRANSPORT 

Radovan Soušek1, Zden� k Dvo� ák2, Jan Novák3, Tomáš Saska4, Pavel Fuchs5 

 

The article describes experience gained during solution of project "BIOTRA"                             
2B08011 – Methodology of impact evaluation of transport paths on biodiversity and environment. The 
project is focused on creation of methodology, which could be used for evaluation of ecological risks 
related to transport of dangerous goods in transport with attention on individual society risks.  

 

Key words: ecological risk, transport, toxic gas, dangerous goods 
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METHODOLOGY OF CRITICAL TRANSPORT INFRASTRUCTURE OB JECTS 
IDENTIFICATION  

 

Radovan Soušek1, Zden� k Dvo� ák2, Miroslav Kelemen3 

 

The article describes experiences from Czech Republic and Slovakia in case of critical transport 
infrastructure elements selection and identification. The attention is focused on objects, which have high 
importance for international transport corridors. 

 
Key words: citical transport infrastructure, new methodology of objects identification 
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IMPROVING PASSIVE SAFETY BY COMPUTER SIMULATION 

Jan Štych 1 

 

Increasing of safety is necessarily - as every other development - a trial and error process. 
Traditional way to verify the results of development is construction and testing of many prototypes.             
This is time consuming and expensive. Proven alternative is a virtual simulation. Automotive industry 
was the first using it almost exclusively for crash tests. This remains the main role today,                              
but the development of technology and increasing of computer power has enabled usage of simulation in 
new areas. Today is simulation used in the process of manufacturing (stamping, welding ...) and allows 
direct analysis of the influence of the manufacturing process in crash test result. Simulation gives an 
accurate description of inflating behavior of airbags. Simulation is also used in comfort, for example                      
in the development of car seats is possible to evaluate effect of vibration transmitted to occupants. 
Simulation can be used to test the durability of road barriers, where you can virtually check the behavior 
before physical test. 

Company ESI Group, a leading global supplier and innovator in this field, has a constantly 
evolving portfolio of software tools enabling realistic and predictive simulations.  

The effectiveness of software tools is enhanced by a common environment to define the role            
and easy portability of the results from one area to another simulation, i.e. you can make very accurate 
simulation of crash tests, with the influence of manufacturing processes of individual components. 
MECAS ESI, Czech branch of ESI Group, provides distribution of computer simulation tools and support 
in Central and Eastern Europe. 
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THE CHOICE OF THE APPROPRIATE STRUCTURE OF THE CONT ROL 
SYSTEM WITH RESPECT TO THE REQUIRED AVAILABILITY AN D SAFETY 

Juraj �dánsky 1,  Jozef Hrb� ek2 

 

Nowadays, the programmable logic controllers (PLCs) are often in the role of control systems. 
They are used primarily for control of technological processes, but the exception is neither the utilization 
in transport. As an example can be mentioned systems of rail safety technique: system MODEST            
from the company 1Signální, ELEKSA system from Siemens, the system SPA 4 from Bombardier 
Corporate. 

The PLC producers continually improve their properties. The aim of the producers is to extend 
their application possibilities. Therefore there can be found in the offers of PLC producers PLC                 
with attribute fail-safe, eventually fault-tolerant. 

PLCs are modular systems, so their availability and safety depends on the chosen structure                 
of control system. The choice of structure is appropriate to base on the modeling of monitored properties. 
Another reason to create a suitable model, eventually models, is that the certificate of producer about 
reached level of safety PLC says nothing about the application of PLC. The correct model must also take 
into account the application individualities (e.g. the way of sensors connecting, actuators, etc.). 

The article compares the availability and safety of various structures of control systems based            
on PLC on the ground of created models. 

 

Key words: control system, safety, availability  
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ROAD CHARGING IN THE CZECH REPUBLIC AND EU AND EXTE RNAL 
COSTS OF TRANSPORT 

Ladislav Bína1,  Václav � erný2 

 

In the paper the Czech toll system and its future are presented. E-toll Czech project: Facts          
and Figures (today) are included and the next steps in the process of developing microwave infrastructure 
are mentioned. In the event of possible system extension of the roads of the 1st, 2nd and 3rd class (ca 
55,000 km), the satellite technology will be used. The feasibility of such a combination of these two 
technologies, microwave and satellite, is subject to the compatibility of both systems in terms                       
of the control equipment. For the microwave toll system, economic analyses according to EU directives 
were prepared for the Czech Ministry of Transport. Special attention is paid to the problems of traffic 
congestion, noise and damage to the environment, on the basis of the "user pays" and "polluter pays" 
according to the Eurovignette Directive principles. A complete survey of the EU toll system is included   
in the list of information sources. 

 

Key words: toll system, microwave and satellite toll system, EU directive, Eurovignette Directive, 
economic analyses  
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ORGANIZATIONAL LEVEL OF PUBLIC TRANSPORT CONTROLLIN G IN 
PUBLIC TRANSPORT SYSTEM 

Patrik B � e� ka1, František Kopecký2, Ji� í Kohl3 

 

Controlling in public passenger transport is newly defined term closely tied with development           
of Integrated Public Transport System (IPTS). Controlling is becoming first-hand promotive of working 
transport system in region such as promotion of interconnection particular lines of single transporters. 
Own supervisory control has three basic levels: controlling in operative level, controlling                              
in organizational level and controlling in planning level. Problems of technical support for public 
government from the area of economy monitoring and transport quality belong mostly to controlling               
of public transport in organizational level. 

Within solving research project No. 1F83A/049/190 called “Technical support of making decision 
for public government in securing public bus transport“  there was analyzed problem of public transport 
controlling and especially controlling in organizational level.  

Attention was focused on definition of methodology of informative structures standards in the area 
of telematics within this level. 

Starting-points were principles of national architecture ITS (intelligent transportation systems                     
and services).  Research team worked with existing ITS architecture environment. Effort was to create             
an environment of ITS architecture reflection of real environment. Analytical work proceeded from 
present conditions in trace area and costs prediction in public mass transport. Researchers have found out 
necessity of new user´s needs definitions. These new definitions ware integrated to current national ITS 
architecture.  

Controlling model of public transport was made in organizational level. Presumption was at first 
definition of ideal conditions in solved territory. Examples of these presumptions: chief organizer                  
in region, complete conception of ITS development in region, legislative and organizational problems 
within growth of IPTS is solved. 

Nowadays it is realized a pilot project, which has height circumscribed proposal verify in practice. 
Design for this pilot project is built-up in order to verify expectations from existing solving process             
and proposed structures. Great accent is put on respecting of beginning state in pilot project.  
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Key words: Obligation of public services, economical authorized common hauler costs, controlling        
of mass public transport, public transport, economy of public transport, public transport managing, public 
transport planning 
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INLAND NAVIGATION AND RAILWAY - COMPETITORS IN FREI GHT 
TRANSPORT 

 

Rudolf Breimeier1 

 

After a customary opinion is the inland  navigation always the trasportation means with a lowest 
specific energy consumption and with the most favourable  transport costs. This wide-spread prejudice  
will not bear  verification.  Reason for this fals valuation consists in longtime habitual  extravagant  level  
of prices in railway freight transport. This level was from state supported. It is possible to prove, that               
the  integrated trains are equivalent or better in mentioned qualities than routine inland navigation. Just              
on naturaly waters allowing to use the ships with draugh more as 2,5 m is the advantage of  inland  
navigation  demonstrable. Such  sailing  conditions are in Germany in practice on lower reach of Rhine 
under Duisburg-Ruhr area only. 

Performance of man-made  waterways  is overestimated. This performance is restricted                     
in consequence of necessity of sluices. This way is  the capacity of channels and canalized rivers in both  
directions  6  ships  per hour. Special cargo railway is from point of view construction more simple             
and this way also not so capital-intensive. Like this can be generated a budget-priced alternative                  
to man-made  water roads. The cargo railway reaches the capacity 20 up to 24 trains per hour i.e.much 
moreas the inland canal navigation           

 

Key words: navigation, railway, freight transport 
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THE RISK RATE BY ADR ROAD TRANSPORT OF DANGEROUS MA TTERS  
 

Pavlína Bro�ová1 

 

The paper will be focused on the questions of ADR road transport of dangerous matters, especially 
on the risks estimation of transport of dangerous goods in the Czech Republic. The risks estimation is           
the basic presumption for safety increment by this type of risk transport. The aim of the paper is to refer  
to the risks, which may occur not only in the case of traffic accidents, but also by influence of the various 
logistics activities. There is also an endeavour to minimization of these risks in the paper. 
 

Key words:  road transport, risk, dangerous matters 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 Ing. Pavlína Bro�ová, Ph.D., University of Pardubice, Jan Perner Transport Faculty, Department of Transport 

Technology and Control, Studentská 95, 532 10 Pardubice, Czech Republic, tel.: +420 466 036 202,                        
E-mail: pavlina.brozova@upce.cz 



 

54          University of Pardubice, Jan Perner Transport Faculty 

 

 

 

THE POSSIBILITIES OF RAILWAY TRANSPORT UTILIZING AS  A BACKBONE 
NETWORK OF INTEGRATED PASSENGER TRANSPORT SYSTEMS 

Josef Bulí� ek1 

 
The aspects of utilizing of railway transport as a backbone network of integrated passenger 

transport systems are solved in the contribution. The basic requirements on this railway transport service 
are specified in the contribution. The main attention is focused on creating of line structure                      
of the integrated transport systems. The location of interchange points is also accented in the contribution. 
The theoretical presumptions are also illustrated in the way of convenient practical examples.  

 

Key words: integrated transport system, railway transport, interchange points 
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THE TECHNOLOGICAL MODEL OF OPERATING AREA BY THE CO MBINED 
TRANSPORT 

Václav Cempírek1, Jaromír Široký2, Hana Císa� ová3 

 
The contribution deals with design technology service model using the combined transport.               

It assesses the performance indicators in relation to price and quality of services provided and on this 
basis decides on the type of the transport. This is the decision-making processes, which should answer the 
question, whether used directly in road freight transport, direct rail freight transport or combined 
transport. In this contribution is the combined transport meant as a system between the conventional 
modes, which are transhipped goods from road vehicles to the rail cars or river boats. 
 

Key words: hub location, heuristic and metaheuristic methods, freight transport , combined transport 
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COMPUTER SUPPORTED ESTIMATION OF INPUT DATA FOR 
TRANSPORTATION MODELS  

Petr Cenek1,  Peter Tarábek2, Marija Kopf  3 

 
Transportation systems are large distributed systems with a rich variety of processes to be 

controlled. Control and management of transportation systems can be approached on the level                      
of individual vehicles and transportation flows or on the level of the whole network. Every control task 
can be solved using a suitable model of a transportation system, effective optimization methods                  
or simulation procedures and correct input data.   

The paper is devoted to microscopic transportation models and input data preparation for such 
models. The collection of input data is costly and time consuming task and must be repeated for every 
application while the model and optimization routines may be used repeatedly. The input data define 
transportation infrastructure as well as behavior of individual vehicles (for microscopic simulation 
models). An advanced infrastructure editor helps to prepare input data on network topology and roads 
shape if these data are not available in digital form. In any case editor helps to complete the model with 
required additional attributes. The lack of digital infrastructure data can be cured using automatic 
recognition of drawn maps. 

The microscopic model needs further data on vehicle behavior describing its kinematic                    
and dynamic. Such data can be gained from an analysis of video recordings of real traffic at typical 
situations like free traffic, traffic at speed limits, approaching and passing a crossing with various types         
of signaling etc.)  

The automatic recognition of input data on infrastructure and on vehicle’s behavior is discussed                    
in the paper. 

 

Key words: transportation systems, simulation, pattern recognition, input data 
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SHUNTING FREIGHT CARS WITH OWN POWER UNITS 

Elias Dahlhaus1 

 
In future freight cars will get their own power devices. Still freight cars will be drawn                   

by locomotives. But for the first or last mile they will be moved by its own device and controlled                      
by an automatic system. There is a project dealing with this topic, called FlexCargoRail.   

Moreover, the shunting process can be simplified when changing the train. There will be no need 
of a hump to speed up the shunting process. 

In this paper, it is shown that further additional possibilities are opened to get trains sorted.             
We assume that the cars arrive in a certain sequence (arrival sequence). We would like to shunt the cars 
such that they appear in another sequence (departure sequence). We consider the the permutation 
sequence that is defined as follows. In the i-th position, one puts the position of the i-th car                      
of  the departure sequence  in the arrival sequence. The number of tracks needed to get the cars in sorted 
order in one step is the number of monotonically increasing subsequences of the permutation sequence.   
In case that shunting is done in a hump yard and the cars have no own power device, the number of tracks 
needed to get the cars in sorted order is the number of monotonically increasing intervals                              
of the permutation sequence. A further advantage of cars with own power devices is that two sorted trains 
can be merged to one sorted train in one step . This is possible in general if the cars have no own power 
device, even if         a hump is available.  

Moreover, if all freight cars have their own power devices, sorting in more than one step is much 
less time consuming, because it not necessary to couple and to uncouple cars several times. During             
the whole shunting process, cars remain uncoupled.  It is shown how one can sort the cars in a minimum 
number of sorting steps if the number of parallel tracks is less than the number of monotonic 
subsequences of the  permutation sequence.  

 

Key words: FlexCargoRail, merge sort, permutation graph coloring 
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MANAGEMENT OF A TAXI SERVICES COMPANY THROUGH USE O F GPS 
POSITIONING AND GPRS DATA TRANSFER  

 

Nikolina Belcheva Dragneva1  

 
The article describes methods of management and use of the GPS systems in taxi companies 

through application of advanced information technologies, such as GPS positioning and GPRS data 
transfer. All these systems are united in an integrated solution – taxi information system (TIS), which 
includes all aspects of the activities of the taxi companies. 

The light taxi ride is good alternative to city passenger's transport. The quality of the offered 
service “traveling” with its time duration and convenience make it preferable choice. The immediate 
execution of orders and the short destination are the basis for competition between the taxi companies  
and a premise for incorrect attitude to customers. By GPs systems an effective management and control 
over drivers’ activity is carried out. The implementation of the system provides: 

 

·  reducing the expenditure the taxi companies, 

·  immediate localization of the address, 

·  choice of a optimum itinerary, 

·  full control over the ether and orders, 

·  analysis of information.  

 

The application of GPs systems by taxi companies is a serious step for perfect service of clients - 
mobility, comfort, security and complete solution for general management of taxi servicesin accordance 
with the European standards for transportation policy. 

 

Key words: GPS positioning, GPRS data transfer, TIS taxi information system, taxi services  
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CONTROVERSIAL QUESTIONS OF TRANSPORT POLICY  

Ivo Drahotský1 

 

The report deals with the current situation in the sphere of transportation and the connection 
between transportation and the economic sector. There is an array of problems related to transportation, 
many of them, however, come more under the political sphere. On one hand we are forced to solve traffic 
jams, the ecological aspects of transportation, etc., on the other hand these activities usually mean 
additional costs for the users. Transportation also generates substantial funds for public finance which 
would fall should transportation be limited. There is of course the effort to balance the potential fall        
by funds that are obtained in other ways. Therefore, the question is whether the accountable authorities 
will be able to inform the users that they will pay more but get less. 

 

Key words: transport, transport policy, payment, transport infrastructure, financing, CO2, electronic tool 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 Ing. Ivo Drahotský, Ph.D., University of Pardubice, Jan Perner Transport Faculty, Department of Transport 

Management, Marketing and Logistics, Studentská 95, 532 10 Pardubice, Czech Republic, tel.: +420 466 036 429,                  
E-mail: ivo.drahotsky@upce.cz 



 

60          University of Pardubice, Jan Perner Transport Faculty 

 

 

 

TRANSPORT AS A FACTOR OF SUSTAINABILITY OF NATIONAL  ECONOMY 

Bed� ich Ducho� 1 

 

Microeconomic level can study of entrepreneurial subject and his/her decisions. Economic subject 
takes location decision and final choice as a function of transport possibilities and availability. 
Macroeconomic point of view involves structure and level of economic activities in geographical areas, 
cities, regions and countries, especially as a function of quality, safety and other factors.  The proposal            
is aimed at microeconomics and macroeconomics problem of transport. 
                                                                                                                                                                                                                                                                        

Key words: economic growth, competition, industry, transport, microeconomics, national economy 
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INDUSTRIAL CRISIS, X AND Y FACTORS, ORGANIZATIONS 

Bed� ich Ducho� 1   

 

 

The financial crisis has created an industrial crisis. The typical example of this fact is the almost 
zero cost of fuel and handling in the shipping containers and freights. Half-empty freighters bring                  
the signal of a worldwide collapse of manufacturing.   

Industrial production fell in USA, Great Britain and Europe, in Brazil, China. The manufacturing 
is still seen and understood as a nationalistic problem, in fact has also the global character.  

In spite of financial and economic crisis, the society depends on technological development, 
especially on new innovations. To provide the technical innovations means to have organizations,             
social-economic systems that are able to create new management approaches. 

The proposal will be dedicated and aimed at new approaches of factors X and Y as well                         
as to managerial strategy. 

 

Key words: crisis, finance, industry, transport, manufacturing, innovation, theory X, Y, organization 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 prof. Ing. Bed�ich Ducho� , CSc., Czech Technical University in Prague, Faculty of Transportation Sciences, Department 

of Economics and Management in Transport and Telecommunication, Horská 3, 120 00,  Praha 2 , Czech Republic,                   
tel.: +420 224359155, E-mail: duchon@fd.cvut.cz    



 

62          University of Pardubice, Jan Perner Transport Faculty 

 

 

 

ELECTRIC AUTOMOBIL - WISHES AND REALITY 

Bed� ich Ducho� 1,  Jaroslav Opava2 

 

The demands on cars energy resources are given by the following items: power, speed, 
acceleration, operation range. All these factors are under balance: future wishes and contemporary reality. 

The proposal is dedicated to the analysis of demands related to the electric automobiles.                
As a hopefulness solution of these transport means can be seen for city transport (forwarding, shopping, 
postal services etc). The technical and economic approaches are discussed, too.  

 

Key words: power, energy, operating range, electric drive, application, economics 
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OUTSOURCING IN AIR TRANSPORTATION INDUSTRY: THE CAS E OF 
TURKISH AIRLINES 

Vildan Durmaz1,  Leyla Adiller2 

 

Air transportation industry, in all over the world, is developing and changing day by day in a very 
competitive environment. Airline companies have to adopt themselves using different strategies to give 
more efficient and effective services to survive in that market. Outsourcing is one of these strategies              
to be able to reach the sustainability of airline companies 

The main aim of this paper is to discuss the importance of outsourcing for the airline companies. 
For this reason, first outsourcing in air transportation industry is reviewed. Then, the preferable services -
such as information technologies, catering - for outsourcing is discussed in this industry. As a result,        
to analyze the view of point of Turkish Airlines-the flag carrier-, a semi-structured questionnaire is given 
to the authorities. The results show that to increase productivity, profitability and to decrease cost airline 
companies use outsourcing for the services that need know-how and great investment. 

 

Key words: outsourcing, air transportation, Turkish Airlines 
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UTILIZING HISTORICAL AND CURRENT TRAVEL TIMES BASED  ON 
FLOATING CAR DATA FOR MANAGEMENT OF AN EXPRESS TRUC K FLEET 

Rüdiger Ebendt, Alexander Sohr, Louis Calvin Touko Tcheumadjeu, Peter Wagner 1 

 

During the last nine years, a couple of prototype ITS applications based on Floating Car Data 
(FCD) of taxi fleets have been developed at German Aerospace Center (DLR). A core application              
is a route guidance and monitoring system based on current and historical road segment travel times. 
Recently, it has been extended for use in the German funded project SmartTruck, run by a consortium 
consisting of the logistics key player DHL, DLR and the German Research Center for Artificial 
Intelligence (DFKI). An important aim of the project was the use of historical and current traffic 
information for energy-efficient, optimized offline planning and dynamic re-planning of the tours of DHL 
express trucks in Berlin, Germany. 

This paper discusses the architecture of the SmartTruck system and the methodology used                 
to generate historic and current road segment travel times from positional data. 

 

Key words: Floating Car Data (FCD), Global Positioning System (GPS), traffic monitoring,                    
map-matching, traffic guidance, traffic planning 
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DELIVERING URBAN MOBILITY SOLUTIONS 

Mark Finer 1,  Daniel Šesták2 

 

With sixty percent of the population in Europe living in urban areas and three quarters of all trips 
undertaken by car, the question of how to enhance mobility while at the same time reducing congestion, 
accidents and pollution is a common challenge to all major cities in Europe. 

Mobility in urban areas is an important factor which affects economic growth, employment and 
facilitates sustainable development. Traditional 'predict and provide' approaches to transport planning are 
no longer sufficient to meet future transport needs in a sustainable way and today 'predict and manage' 
approaches are required to deliver sustainable urban mobility solutions.   

In September 2007 the European Commission published a new Green Paper "Towards a new 
culture for urban mobility" reiterating the importance of achieving free-flowing and greener towns and 
cities, smarter urban mobility and urban transport which is accessible, safe and secure.  

The paper will explore current thinking and approaches for delivering improved urban mobility in 
urban areas, drawing on examples in the UK and experience in Ceske Budejovice where a new 
comprehensive integrated transport plan is being developed setting out how sustainable transport can be 
accommodated for the next 20 years.  

 

Key words: urban mobility, sustainable, accessibility, integration 
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ECONOMIC ASPECTS OF PURCHASING LOGISTICS 

Roman Hruška1 

 

The article deals with economic aspects of purchasing logistics. Purchasing department                      
in the company must manage and reduce costs if it is possible. The purchaser can use a number                    
of methods to reduce administrative costs, purchase prices and inventory carrying costs. From a point          
of view of economics is the main aim of purchase to reduce costs related to purchasing activities. 
Purchasing focused on getting the right product or service to the right place at the right time, in the right 
quantity, in the required condition or quality, and from the right supplier at the right price.                          
The management of purchasing activities can lead to increased profitability.   

 

 Key words: purchasing, logistics, costs, inventory  
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THE PROBLEM OF SYNTHESIS OF FUNCTIONALLY STEADY 
INFORMATION SYSTEMS IN RAILWAY TRANSPORT 

Galina  Cherneva1, Antonio Andonov2, Zoya Hubenova1 

 

 Control and operation exploitation of high-rate railway transport are the fundamental object               
of programs of European Council where the rail traffic information system is the real touchstone                   
of European co-operation. 

In the article examined weigh complex of researches in area of the functional steady information 
systems.  

The paper presents the problem about the functional stability of radio communication systems            
of safety responsibility in railway transport and proposes a number of approaches to solve it.  

The following problems have been solved: 

1. Setting the problem of the functional stability of radio communication systems of safety 
responsibility and giving reasons for an approach to its solution. 

2. Examination on the possibilities of building functionally stable  information systems. 

The decided tasks and got results are analyzed   perspective directions of researches are described 
in this area stability. 

 

Key words: functional stability, information systems 
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CONGESTION CHARGE AS THE REGULATORY TOOL OF A TRANS PORT 
SYSTEM 

Alexander Chla� 1,  Pavla Lejsková2 

 

Congestion increases private transport costs and contributes to the decline of public transport 
service. While these two phenomena are logically connected, in most cities they are institutionally              
and financially separated. In principle, vehicular users of congested urban road space should be charged       
a price at least equal to the short-run marginal cost of use, including congestion, road wear and tear,            
and environmental impacts. Charging for road infrastructure is the core of a strategy for both efficient 
allocation of resources and sustainable finance. Cordon pricing and tolling of specific roads can be a step 
in the right direction, but the long-term solution lies in more systematic fields and congestion charges are 
only the part of them. It is recognized that introducing these charges is quite difficult, requiring policy 
maturity at both city and national levels, and careful technical, administrative and political preparation. 

 

Key words: congestion, road pricing, toll, regulation 
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REGIONAL RAILWAY TRANSPORT FUNDING IN CONDITIONS OF  THE 
CZECH REPUBLIC AND IN THE PILSEN REGION 

Marcela Benediktová 1,  Alexander Chla�  2 

 

Present situation in financing of regional railway transport does not allow sustainable development 
of transport services in a region and also often leads to further worsening of situation in rolling stock 
financing. This paper describes basic problems related to financing of regional transport services from 
regional budgets. Stability of regional railway transport financing in the future provides the resolution      
of government of the Czech Republic No. 1132/2009 from the 31st August 2009, for the renewal            
of rolling stock will be possible to get grants from the Regional operational program (ROP). Regional 
authorities have to decide how to prepare the long-term contract concerning the public service obligation.                  
The question is how to choose the operator of regional trains and how to get the highest quality               
of provided services from amount incurred. 

Key words: public service obligation, transport services, obligation of operation, obligation of removal, 
obligation of rate, demonstrable loss, selection procedure, Regional railway transport financing, ROP,    
the renewal of rolling stock. 
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LOCALIZATION OF LOGISTIC CENTERS IN THE CZECH REPUB LIC AND 
THE DECISION MAKING WAYS ABOUT OUTSOURCING OF LOGIS TIC 

SERVICES 

Alexander Chla� 1,  Miroslav Gottfried 2 

 

The paper deals with the localization of logistic centers in the Czech Republic in relation                    
to the development of transport field on European continent. Major influences on current and future 
building of logistic centers are dealt in the paper together with the decision making ways of outsourcing 
services of an external logistic services supplier or the operation of a logistic center by a private company 
operating in the light industry from the economic and technological point of view. 

 

Key words: logistic centers, outsourcing, logistic services 
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EVALUATING AND RANKING INFRASTRUCTURE MANAGER STRAT EGIES 
USING THE COMBINED AHP/DEA METHOD 

Pavle Kecman1, Predrag Jovanovi� 2, Mirjana Bugarinovic 3 

 

Restructuring of European Railway companies has resulted in creating new subjects within railway 
systems - infrastructure managers (IM) on the one hand and railway operators on the other. Each of these 
subjects strives for efficient operation within the boundaries dictated by regulatory bodies or government 
directly. In this paper we examine the efficiency and rank different business strategies of railway 
infrastructure managers using combined AHP/DEA method. Different strategies include different number 
of paths allocated (diferent capacity utilization index), different ratio of paths allocated to passenger            
and freight trains in case of demand for paths being higher than the capacity of the line and infrastructure 
access charges based on different principles. Each strategy examined is subjected to constrains such               
as the maximum capacity of the line and public service obligation considering the obligatory number           
of passenger trains in the timetable defined by the public authorities. The method applied for evaluating 
and ranking different strategies is a combined AHP/DEA method. Each strategy of the IM is regarded             
as a decision making unit (DMU) and as such, in the first stage of the model, paired with each                 
of the remaining DMU’s. The Data Envelopment Analysis (DEA) is run for each pair of units separately. 
In the second stage, the pair wise evaluation matrix generated in the first stage is utilized to rank scale         
the units via the Analytical Hierarchical Process (AHP). The results can be used for evaluation of efficient 
use of infrastructure capacity and financial efficiency of IM simultaneously. 

 

Key words: Infrastructure manager, evaluating, ranking, AHP/DEA   
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TECHNIQUES AND METHODOLOGIES FOR RAILWAY CAPACITY 
ANALYSIS: COMPARATIVE STUDIES AND INTEGRATION PERSP ECTIVES 

Evangelia Kontaxi1, Stefano Ricci2 

 

The paper deals with capacity analysis techniques and methodologies for railway systems 
management. 

Evolution of methods and operational applications, based on the needs of different railway companies, 
increase dynamically and offer an outstanding bibliography. 

Railway capacity has always been an attractive issue due to it’s relevance. 

The registered exponential market and the commercial increase makes more difficult the use              
of models when based on different guidelines and standards (particularly those coming from different 
countries): EU members must now collaborate and follow the European instructions. 

On the other hand, when capacity analysis is requested, the choice between available procedures    
is not easy. 

  Multiple reasons originated the subject of the present paper, in order to offer a uniform spectre         
of choices and a possible integration of different methods. 

Primary motivation for this research occurs as a result of the additional demands that are to be 
placed upon railways in Europe to provide third party usage of infrastructure. 

The complete separation of railway infrastructure ownership and operation is also a potential 
reality in the near future, which would result in even greater competition for railway infrastructure. 

To ensure fair and impartial access under these new regimes, railway actors must be able to refer 
themselves to free (available) and used capacity recognised concepts. 

Railway capacity however is an elusive concept difficult to be defined or quantified. 

Difficulties include the numerous interacting/interrelated factors, the complex structure                
of the railway layout and the magnitude of terminology required. 

In this paper all types of capacity will be defined: Theoretical Capacity (TC), Practical Capacity 
(PC), Used Capacity (UC), Available Capacity (AC). 

Because railway terminology varies in each country, the paper provides an explanation                       
of the various basic railway components that are referred in order to minimise possible misconceptions. 

All principal parameters of capacity calculation will be taken under consideration and classified 
into the following categories: Capacity Parameters, Infrastructure Parameters, Network effects. 

The global aim of the research is to offer a technical manual including of overview                          
and descriptions of all methods elaborated from 1960 till today. In particular synthetic, analytical 
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methods, optimization methods and simulation methods are compared, including available simulation 
environments (computer based systems): the analytical methods model the railway infrastructure            
by means of mathematical expressions, in a simple manner so that a preliminary solution is easily 
determined, as well as the optimization methods are based on obtaining optimal saturated timetables           
and the simulation methods provide models close to reality to validate given timetables. In this context 
various commercial simulation environments have been produced and they normally generate timetables 
by simulation using train motion differential equations. 

The total number of the examined models is over 60. 

The first part of the paper provides with an accurate description of the methods classified by sector 
of interest, with a particular attention to point out all factors having a direct relation to the obtained results 
(Input / output comparison analysis).  

A preliminary classification of the considered methods is the following: 

1. Synthetic Methods, 

2. Analytical Methods, 

3. Optimization Methods, 

4. Simulation Methods, 

5. Purely academic products, 

6. Simulation environments. 

In the second part of the paper results of applications on typical lines (single, double and quadruple 
track) and stations are explained, in order to identify and emphasize the practical operational problems. 

Railway capacity is not a formulaic science but rather a coordinated effort in the management              
of all aspects of the railways operation/assets, infrastructure and resources. 

A first comparison will allow to estimate the ability of the methods to deal with the typical 
operational situations and standards. 

In the third part, for some selected methods, there will be estimated a new proposal of coordinate 
use, which will define new categories of methodological approach capacity calculation. 

In fact the revealed current trend is to develop tools integrating the three approaches, each 
covering a phase of capacity management: analytical for the preliminary solution, optimization                     
for timetable generation and simulation for timetable validation. 

Therefore functional clustering and aggregation of methods in macro categories is a result                 
of this phase and the premise to the building up new integrated methodological approach to be validated. 

The results will be summarized in a comparison table including quantitative elements useful                   
for the planning of railway capacity analysis. 

  

Key words: capacity, methodologies, techniques 
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AN EFFICIENT FLEET MANAGEMENT OF A RAILWAY FREIGHT OPERATOR 
IN IS ÚDIV SUPPORTED BY AN OPTIMIZED MATHEMATICAL M ODEL 

David Krásenský1 

 

A freight wagon is one of the most significant enterprise resources of a railway undertaking (RU) 
or an operator in the setting of a highly competitive transport market. Therefore as a primary concern any 
operator aims for an efficient fleet management, which is a necessary condition of the positive financial 
results of the enterprise. This paper emphasizes the importance of an effective information tool                    
for managing the wagon fleet, based on the precise transport orders, wagon positions, and a network-wide 
coverage. Then it introduces IS ÚDIV as an example of a successful implementation of this tool within 
the environment of � D Cargo with positive effects for its productivity. At the same time, it underlines the 
significance of a fundamental technological process reengineering in the field of the dispatching control, 
which is a necessary prerequisite of the successful implementation. 

 

Key words: railway freight transport, fleet management, mathematical optimization methods, information 
systems, operational technologies, cost savings 
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THE ROLE OF USER CHARGES FOR INFRASTRUCTURE MAINTEN ANCE 
COSTS1 

Nina Kudlá� ková2 

 

The increasing importance of maintenance has led to research questions on ways of charging 
infrastructure users and mobilisation of funds for maintenance activities. Technological developments 
help to bring advanced and differentiated schemes of infrastructure charging closer. For long distance 
transport, charging road use in one country may well lead to changes in competitive positions of countries.  

The system of road user charges introduced in one country might change the competitive positron 
of the neighbouring country. The other dimension of competition is between various transport modes. 
Depending on the various origin-destination submarkets, there may be substantial competition between 
transport modes. This calls for an integrated approach to infrastructure Charles in order to ovoid equity 
problems. This article focuses on these problems from the European point of view. 

 

Key words: transport user, transport user charges, infrastructure maintenance costs 
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TRANSPORT USER AS AN INSTRUMENT OF ECONOMIC GROWTH,  
EFFICIENCY AND EFFECTIVENESS 1 

Nina Kudlá� ková2,  Ji� í � áp3 

 

This article focuses on the transport user. It assume, that the transport user is an instrument          
of economic growth, the efficiency and effectiveness. An efficient and effective transport system can 
significantly support the economic growth.  

Industry expects an effective and efficient transport system to support sustainable economic 
growth and enable it to compete in state, national and global markets. It expects an interconnected system 
of roads, rail, pipelines, ports and airports to ensure products reach markets quickly, efficiently                     
and in good condition.  

Transport users are important economic agents from this point of view. Because people are 
creators of markets, are inputs to production and consumers of goods and services. The transport task             
in relation to people is therefore complex. Transport user is so very important part of the transportation 
planning process.  

This article will try to resume basic aspects and important areas influenced by the force                
of transport user. 

 

Key words: transport user, economic growth, efficiency, effectiveness 
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ELECTRO ACOUSTIC ANALOGIES IN MATLAB ENVIRONMENT 

Ji� í Kuli � ka1 

 

Analogy is a cognitive process of transferring information from a specific object (source)                  
to another specific object (goal), in this case means a mathematical similarity between different physical 
systems and processes. This article deals with the method of calculating the resonant frequency acoustic 
system on the basis of electro acoustic analogy, based on isomorphism various physical systems - 
electrical, mechanical, hydraulic and electro acoustic. Acoustic systems can be created by combining their 
individual components, like electrical circuits or mechanical and hydraulic systems. The acoustic 
resonance in the system always takes place when it has alternating power and its impact coincides with 
the natural frequency of vibration. 

The article created electro acoustic model of flute, which is studied using a computer model              
in an environment of Matlab and Simulink. The model works by calculating the acoustic impedance, 
which is determined by the resonant frequencies. Resonance occurs always in zero point graph                      
of a function, the impedance changes its value from negative to positive. 

This model leads to very decent results when we compared the theoretical values of resonant 
frequencies with calculated. The possibility of experimental investigation of acoustic systems,                    
the equivalent electrical circuit is in economic terms, time and according to the results and accuracy             
of better solutions than the investigation of their own systems. The model can be used to design 
dimensions of the flutes and other acoustic systems, or to improve their debugging. 

 

Key words: auditory system, resonant frequency, electro acoustic analogy, electro acoustic model, flute, 
Matlab, acoustic impedance 
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INDIRECT BENEFITS OF D11 MOTORWAY FOR SPATIAL SOCIO ECONOMIC 
DEVELOPMENT 

František Lehovec1 , Miroslava Brabcová2, Petra Vondrá� ková3, Miroslav Marada4 

 

For municipalities situated up to 15 minutes of car travel from the D11 motorway between Praha 
and Hradec Králové, the following characteristics were surveyed: 

 

·  proportion of commuters to Prague 

·  number of job opportunities in the municipality 

·  unemployment rate in the municipality (4/2008) 

·  transport accessibility (time needed) from the municipality to Prague or to a district town 

·  transport accessibility (time needed) to the nearest exit 

·  theoretical (determined by a model) location potential of the municipality in relation to Prague and 
to a district town (the power of Prague or a district town expressed by the formula: the number of 
inhabitants divided by the distance from the town to the surveyed municipality) 

·  total location potential (the sum of both partial location potentials) 

·  municipality potential (total location potential related to the surveyed municipality power,           
i.e. the number of inhabitants in the municipality) 

 

The analysis of the data above produced several fundamental, statistically relevant correlation 
relations among the surveyed characteristics. 

The location potential of Prague shows the closest correlation relations. A correlation with 5 other 
characteristics was proved on the 99% significance level.   

Based on the relationships thus obtained, we may judge that the potential of Prague has a much 
higher weight for the surveyed municipalities than the potential of Hradec Králové, and therefore the 
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location in relation to the capital city is much more significant for the municipalities than their location in 
relation to Hradec Králové. 

 

Key words: motorway, D11, development 
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SMALL AIRCRAFT TRANSPORTATION SYSTEM IN POLAND – ID EA AND 
MODEL ASSUMPTIONS 

El� bieta Marciszewska1, Izabella Bergel2 

 

The paper presents the idea of small aircraft transportation system in Poland based on research 
being done within a grant of Institute of Aviation along with Warsaw School of Economics and Warsaw 
Institute of Technology. The final aim of this system is to provide a fast means of transport to all Polish 
regions, especially the provision of business trips to/from any region in Poland within one day at the cost 
comparable to travelling by car. Within the research on SATS there was a series of investigation                  
on intra-regional mobility, passenger flows estimation based on income distribution, time value and intra-
regional mobility statistical database. Direct research (questionnaire) involved three regions,                     
900 respondents (households and companies). Data gathered on intra-regional mobility is a basis                
for modelling the demand for SATS services, including formulation of transportation task, selection             
of aircraft and system workings. In the final phase of research an attempt will be made at working out       
a comprehensive idea of SATS workings in Poland along with flight and fleet management system, flight 
scheduling and service marketing. It is also assumed that SATS Data Collecting and Management System 
(System Wide Information Management) will be established within SESAR programme by 2020. During 
the research on SATS in Poland research and studies carried out within EPATS (European Personal Air 
Transportation System) project were used. These were a part of the Sixth Framework Programme of the 
EU.  

 

Key words: Small Aircraft Transportation System, intra-regional flows, model assumptions 
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FARE SIGNIFICANCE AND EFFECTS ON PASSENGER PUBLIC TRANSPORT 

Vlastimil Melichar 1,  Jind� ich Je�ek2, Kate� ina Pojkarová3 

 

A fare is probably the most intensive studied factor of transport demand. It is because of two 
reasons: fare and its changes are relatively easy identifiable and measured and it is also the most easy            
and most often modified factor. A fare is crucial factor for public transport service, because it is the main 
source of income for operators. Generally, while a fare increases, demand decreases. If the sales following 
fare increase will grow or come down, is depend on functional relation between fare and demand,            
i.e. demand curve. 

Systems of fare could have various forms, for examples they could be areal, zonal or structured. 
Each one of them has its own attributes.  

It is usual to express the relation through elasticity concept. But fare elasticity isn’t just theoretical 
concept. It is also important tool for public transport planning and controlling. Elasticity is used                  
for estimation of patronage and sales changes, which is based on fare changes.   

 

Key words: fare, elasticity, demand, passenger public transport 
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THE MODERN INFORMATION SYSTEMS FOR CONTROLLING THE 
RAILWAY TRAFFIC AS AN INDISPENSABLE TOOL OF AN 

INFRASTRUCTURE MANAGER  

Štefan Mestický,1 David Krásenský2 

 

The information systems of an infrastructure manager (IM) are today an indispensable part of its 
basic technological processes. Their significance has been growing even more in the setting                     
of the liberalized transport market, where many private railway undertakings (RU) or operators enter             
the railway network and content for its spare capacity. The contribution discusses covers the high-level 
structure of the key information systems of the infrastructure manager, their coverage                               
of the aforementioned technological processes, from designing the timetables and ordering ad hoc paths, 
to the operational control in all of its spatial and time levels, to assessing the traffic and resolving               
the exceptional situations. As the most important feature, the authors emphasize a profound integration          
of all these systems, which involves unifying all the databases and facilitates reusing the captured data, 
which boosts the overall efficiency of the system. The authors draw from their huge experiences                    
of developing, solving, implementing, and operating these systems, above all in the environment of Czech 
and Slovak railway networks. 

 

Key words: railway transport, infrastructure manager, traffic control, information systems, integrated 
solution, information interoperability, mission-critical systems, planning 
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INNOVATIVE APPROACH TO DETERMINING RAILWAY LINE CAP ACITY  

Vlastislav Moj�íš 1, Tatiana Molková2, Josef Bulí� ek3 

 

The contribution deals with critical assessment of used analytical and graphic-analytical methods 
for determining the lines capacity and of problems connected to the capacity formulation. Negative 
outcomes from executed case studies force us to investigate new approaches, which would result in more 
accurate capacity determination. Simulation models appear to be an appropriate tool allowing                     
the investigation of the capacity of transport infrastructure in the interaction with the range of traffic.             
In case of incongruity between the transport infrastructure and the range of traffic operation,                        
the implementation of various arrangements including the economical assessment can be simulated              
by means of scenarios. At the end of the paper a short list of the experience with the application                    
of simulation modelling on particular lines in the Czech Republic is presented. 

 

Key words: capacity, railway transport, infrastructure, simulation modelling 
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VEHICLE SCHEDULING WITH HETEROGENEOUS BUS FLEET 

Stanislav Palúch1, Štefan Peško2 

 
The paper studies vehicle scheduling problem formulated as to minimize the number of vehicles 

with several types of buses. A general mathematical model is presented using graph coloring and bivalent 
linear programming formulation. A suboptimal algorithm is designed and the way is proposed how to 
exploit its result to reduce the corresponding bivalent linear programming model.  

 

Key words: vehicle scheduling, heterogeneous  bus fleet 
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A DECISION-MAKING SUPPORT SYSTEM  
FOR LOW-DENSITY TRAFFIC RAILWAY LINES MANAGEMENT 

Jana Pieriegud1 

 

In recent years, the issue of closing down or revitalisation of low-density traffic railway lines 
in Poland has become increasingly important. These decisions are usually taken without undertaking 
precise analysis, due to the difficulties inherent in cost calculation. Furthermore a distinguishing feature           
of this category of lines is that budget limitations and low profits are more critical factors than travel time 
and traffic frequency. 

The paper outlines the main assumptions for the establishment of a software-based system that 
will support the decision-making processes concerning the revitalization of existing low-density lines, its 
maintenance and operation management. The system, which can be useful for infrastructure managers, 
railway operators as well as local authorities, is currently being developed within the R&D project 
undertaken in Poland in 2008.  

 

Key words: low-density traffic railway lines, modelling transport system, decision-making support, 
maintenance, cost calculation model 
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INTELLIGENT SYSTEM TO PROVIDE PRECISION OF ASSEMBLY  
PROCESSES IN MANUFACTURING AND MAINTENANCE 

Vladimir N. Katargin 1,  Ilya S. Pisarev2 

 

The system suggested was developed to make the assembly processes in manufacturing                     
and maintenance of aggregates more precise. The auxiliary surfaces, components, units and their 
couplings, that are in contact with replaceable or other component parts are taken into consideration.          
The system based on tracing the speed changes in wearing-out during the operation process, the couplings 
conditions produced by the parts in aggregate or units. The methods of decision-making when kitting-up 
the whole list of aggregate items for assembly from the view point of providing the necessary precision           
of the coupling parameters are employed. All geometrical parameters as they were given in the original 
aggregate design are restored. The correlation and interdependence of the dimensions of parts                       
in aggregates or in the vehicle can be showed up with assembly dimension lines. 

At present a prototype of the program has been developed. It enables to realize the advantages           
of the suggested system in providing the precision of assembly processes in manufacturing                         
and maintenance. 

On the basis of the method suggested it will be possible to create the on-line sources, which allow 
to make the system more flexible, universal and useful for enterprises and organizations dealing with 
complex aggregates maintenance. 
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MODELS OF WEATHER AND TRANSIT DEMAND IN PUBLIC CITY  TRANSIT 
IN PARDUBICE 

Kate� ina Pojkarová1 

 

Demand in public transit is influenced by wide range of factors, weather is one of them. Citizens 
of Pardubice make a lot of journeys every day. They can walk, ride their bicycle, motorbike or car, or they 
can use public transit. Weather is important for their decision-making about their mode of transportation, 
because when it is frosty, windy or rainy some cyclists leave their bicycle home and prefer cover vehicles, 
as well as people, who in sunny days prefer walking.  

This paper researches the relationship between demand for public transit in Pardubice and weather and it 
will show the correlation between variables. 

 

Key words: public transit demand, weather, correlation 
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TRANSPORT VOLUME IN REGIONS OF THE CZECH REPUBLIC I N 
RELATION TO THE PRODUCTION OF WASTE 

Kate� ina Pojkarová1,  Roman Hruška2 

 

The article deals with the transport volume in regions of the Czech Republic in relation                
to the production of waste. On the basis of waste statistics and transport statistics is researched                    
the greatness of the relation between the transport volume and the production of waste in regions                   
of the Czech Republic. The relation is illustrated graphically too. We have many kinds of waste which we 
can monitor. The most important kinds of waste are municipal waste, industrial waste, construction                  
and demolition waste, waste from energy prod. (excl. radioactive), mining and quarrying waste, waste 
from water treatment and distribution, agriculture and forestry waste, waste from sanitation and similar 
activities and other waste.    
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AUTOMATIC TRAIN ROUTE SETTING IN CZECH REPUBLIC 

Vlastmil Polach1,  Martin R 	 �i � ka2 

 

The operation of railway traffic from a single dispatching control centre ensures high quality            
of traffic management. Even better traffic control could be achieved through the automation                    
of the dispatchers’ routine work. It saves dispatchers´ time which he can be devoted to solving conflicts 
caused by delayed trains. 

The process of planning the traffic and the execution of this plan are two independent activities 
which have to be done simultaneously. The dispatcher of the remote controlled lines has not just                   
to optimize the railway traffic, he has to care for the properly train route setting as well. The new system 
of automatic train route setting should help him by doing much work on above mentioned activities               
for him. System that fulfils these requirements is automatic train route setting system.  System or train 
dispatcher just decides how to handle the conflict situation and the function of automatic train route 
setting will execute the command at the proper time.  This trend can be also seen in other countries.  

Very helpful for dispatchers who control the railway traffic is the graphic timetable. There                  
is a common used application called GTN on Czech railways which is supplied together with                         
the electronic interlocking from the AZD Praha. This application shows the actual and expected graphic 
timetable in the most appropriate form for dispatcher and moreover provides many other support 
functions. New designed function of the graphic train route editor enables precising the predicted 
timetable and consequently gaining the most probable prediction in the next moments.  Given that GTN 
knows the actual timetable, dispose of data of trains and knows the exact train location in real time,               
the GTN is nowadays a powerful tool for decision support for traffic control staff. Therefore, GTN                  
is an essential part of the system of automatic train route setting which is now being developed. Using             
the existing electronic interlocking, their remote control and the GTN application seems to be the easiest 
way how to implement automatic train route setting system on the infrastructure of the Czech railways. 
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RAILWAY SAFETY MANAGEMENT SYSTEM  

Pavel Popov1 

 

The article is devoted to the analysis of railway safety management system. It is clear that 
advanced railway safety management system is of great importance for a country. The fact                             
is understandable as well as for the global community due to rail transport is a part of the logistics chain, 
which facilitates international trade and economic growth. In the article the author also examines the key 
components of safety management system and the requirements to it.  

Safety is regarded by the author of the article as a prime consideration in the successful 
performance of duties of railway managers. Management is specifically responsible for the development 
and implementation of safe practices and procedures.  

It is pointed out that the objectives of the safety management system regulations are to ensure that 
safety is given management time and corporate resources and that it is subject to performance 
measurement and monitoring on par with corporate financial and production goals. 

The author of the article stresses that it is important to railway safety management system that 
company policy should sustain continuing programs designed to promote the health and safety of all 
employees and to co-operate with organizations and associations devoted to safety research and education.  

Russia has 85,000km of railways, making it the second largest network in the world after the US. 
Rail dominates the freight transport network accounting for 42.7% of total turnover, according                     
to                the Federal State Statistics Service, and around 85% of total turnover, if pipeline traffic is not 
included. Rail has a competitive advantage due to the large distances between different production centers 
in Russia. The road network is currently insufficient in terms of coverage and quality of the roads, while 
the waterways freeze during Russia’s long winter. The major cargo types carried by rail are coal (23%            
of the total) followed by oil products, (18%) and construction materials, (15%). That’s way railway safety 
management system is very important to RZD as to a railway company of any other country. 
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THE RELATIONSHIP OF ECONOMY, TRANSPORT AND SOCIAL 
DEVELOPMENT –PRESENCE AND HISTORY 

Zden� k � íha1 

The paper observes the mutual relationships of the economy – i.e. the natural need of people to 
barter goods - and the transport and the following impacts of these linkages on the development of society 
and area complexes. This is shown partly by the historical contexts of the development of medieval 
Prague to the present form along with the analyses of present statistical data concerning particularly the 
national economy, environment and life quality.  

The economy with high level of division of labour would not be productive enough without 
efficient transport systems. However, they require increasing transport capacity and have impact on the 
environment and power supply. It is a proved fact, that countries with more liberal economy are 
economically stronger (the relation between the index of economic freedom and the gross domestic 
product). But the question is, what are the consequences for other human activities and whether                    
in the transportation we can use the so called Kuznets curve, which predicates that the environmental 
impacts decrease with the increasing wealth. 

  

Key words: economy, environment, energy, relation, transportation, history  
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DATA PREPARATION FOR RELATION MODEL FOR TRANSPORT A ND 
ECONOMY EQUILIBRIUM  

Daniel Salava1 

 

This article is focused on statistical methodology for preparative phase of equilibrium model 
construction betwen systems by means of lation analysis and especially partial problems, that can occure 
by this analysis and obstruct solution relevance.  

 

Key words: relation model, transport figure, economical figure, equilibrium, correlation, variable, 
regression, indicator 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 Ing. Daniel Salava, University of Pardubice, Jan Perner Transport Faculty, Department of Transport Management, 

Marketing and Logistics, Studentská 95, 532 10 Pardubice, Czech Republic, tel.: +420 466 036 376, E-mail: 
daniel.salava@upce.cz 



5th International Scientific Conference „Theoretical and Practical Issues in Transport “ 

 Pardubice, 11th – 12th February, 2010              93   
 

 

 

HUMAN – MACHINE INTERFACE RESEARCH FOR TRAFFIC EFEC TIVITY 
AND SAFETY 

Karel Schmeidler1 

 

Human factors and cognitive engineering competencies exist in Europe but are scattered.                
For addressing this fragmentation of research capacities, HUMANIST gathers the most relevant European 
research institutes involved in Road Safety and Transport to contribute to the eSafety initiative                     
and to improve road safety by promoting human centred design for IVIS and ADAS. 

 

Keywords: Human-machine interface, ITS, traffic safety, IVIS, ADAS 
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URBAN MOBILITY, DEMOGRAPHICAL CHANGES AND ACCESSIBI LITY 
AND TRANSPORT FOR ELDERLY 

 

Karel Schmeidler1 

 

There are two dilemmas with the increased mobility Europe has witnessed over the last century. 
On the one hand, mobility has become an essential condition for social emancipation and economic 
development. Whilst on the other hand, the social differentiation of access to new transport technologies 
is serving to fragment and splinter social cohesion. 

This dichotomy presents a challenge since “personal mobility is key to independence”. 
Accessibility to the spatial opportunities in the built urban and rural environments is a hurdle for people 
with reduced mobility, such as disabled people, elderly people, families with young children,                 
and the young children themselves. Society is changing, is getting older, and is more open to transnational 
mobility patterns, including the growth of tourism and in-migration. Society is expecting more flexible 
mobility solutions, which need to be affordable also for people with low incomes. 

 

Key words: mobility, transport, quality of life, senior citizens, and demographical changes 
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WALKING AS A SUSTAINABLE TRANSPOT MODE IN CITIES 

Karel  Schmeidler1  

 

Spatial mobility - a basic human need for movement influences the overall development               
of society. The present day offers many kinds of means of transport and ways how to move fast even            
at a long distance in the global world. Fascination by this previously unknown possibility - to travel all 
over the world in a relatively short time - often diverts attention from the most natural and also                    
the healthiest modes of transport. Walking indeed is the first and basic transport mode, and when extreme 
cases such as the handicapped, injured and for other reasons walking - incapable people are left out, it is 
also the healthiest and most typical transport mode of human beings. Unfortunately, the benefit of walking 
is nowadays often disregarded and replaced with other means of transport - most frequently individual car 
traffic. Present - day cities have changed into car areas in which pedestrians are pushed out by danger, 
noise, and combustion gases produced by columns of stopping and starting vehicles. Parking cars obstruct 
pedestrians' view and movement. The liberty of walking in city centres can be regarded as an attribute     
of a free personality according to The Charter of Fundamental Rights and Freedoms. 

 

Keywords: walking, pedestrians, walkability, urban space, non-motorised modes of transport 
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COST EFFECTIVENESS OF WAYSIDE DERAILMENT DETECTION 

Andreas Schöbel1, Thomas Maly 2 

 

Wayside train monitoring systems are an important issue of modern railway operation due                  
to the fact that more and more stations will become remote controlled by an operation centre. Therefore 
the task of monitoring fault states on moving vehicles has to be overtaken by autonomous sensor systems. 
Based upon the background of liberalized railway market it cannot be guaranteed that every vehicle              
is equipped with necessary sensors for fault state monitoring when passing the network                            
of an infrastructure manager. Therefore each infrastructure manager has to install wayside equipment            
to check passing vehicles for fault states occurrences. The worst case scenario of not recognized fault 
states in time is a derailment. If preventing monitoring systems are not able to detect derailment 
indications in an early stage, the derailment itself must be identified by dedicated devices e.g. wayside 
derailment detectors. For safety related usage in a whole railway network the number of necessary 
wayside installations has to be identified in context to financial feasibility. To solve these questions               
a methodology was developed at Vienna University of Technology to estimate the potential costs                
and benefits under consideration of operational boundary conditions. Costs are directly related                       
to the number of implemented derailment detectors, whereas benefit can be argued by reduced length            
of destroyed superstructure in case of a derailment. The braking behavior of different trains and the points 
on a line are the boundary conditions for practical implementation of this approach. 

 

Key words: wayside train monitoring, derailment detection 
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STRUCTURE OF ACCESS CHARGES FOR USE OF RAILWAY 
INFRASTRUCTURE FOR PASSENGER AND FREIGHT TRAINS 

Nikola Stojadinovi� 1, Mirjana Bugarinovi � 2 

 

Charging system for use of Railway Infrastructure is one of the assumptions for introducing            
and opening of Rail Market and appearance of more traffic operators on it. European Union members had 
already introduced a charging system, but it is still early to generalize influence of Access Charges              
on market. Serbia is in the process of accession to the EU and issue of Access Charges will be one               
of the necessary conditions to apply. Therefore, recognition of the way of solving a charging system             
in European Countries for Serbian Railway and Serbia is important issue. How much should Structure          
of Access Charge be different for Passenger and Freight Trains due to the different market position           
and competitiveness of Passenger and Freight Traffic? In this paper will performed factors that influence 
on approach to choose structure for Access Charges, provide an overview and analysis  how other 
countries in Europe choose Access Charge, and regarding that -their experiences. 

 

Key words: infrastructure, access charges structure, passengers and freight trains  
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NEGATIVE AND POSITIVE EFFECTS OF TRANSPORT ON ENVIR ONMENT 

Libor Švadlenka1 

 

The paper deals with negative and positive effects of transport on environment. The society,               
as a bearer of costs on environment protection does not represents homogenous unit. In term of transport 
costs allocation the society can be split on society sphere (environment protection costs especially bear 
public service organisations and civil service authorities) and on individual sphere (majority of costs            
on environment protection bear in essence individuals). Finally the paper deals with the trends of transport 
in relation to environment including the problem of financing the external costs of transport.  

The article is published within the solution of research proposal VZ-MSM 0021627505                 
„The transport systems theory“. 

 

Key words: environment, transport, costs, pollution, subsidies, internalization 
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RAILWAY PARTS FATIGUE BEHAVIOUR UNDER INFLUENCE OF THE INNER 
IMPERFECTIONS  

Pavel Švanda1, Eva Schmidová 2  

 

Contribution is devoted to the study of cracking of cast railway frog. In contribution                         
are summarized of findings that were found during investigation of source of cracking. Material properties 
were investigated by mechanical properties of materials. Fracture area was study by macro                   
and microstructure (fractography) and microstructure and structure defects of bulk material was study          
by optic and SEM microscopy. Initialization of crack was found in synergic incidence of initial heat 
cracks and stress concentration in sizable change of cross-section of cast. Main source of failure was 
found in technology of heat treatment of cast and/or not very proper design of cast. 

 

Key words: fractography, cast steel, high strength steels, microstructure 
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INTEGRATION AND TESTING PROCESS OF THE ERTMS/ETCS L EVEL 2 IN 
THE CZECH REPUBLIC PILOT PROJECT 

Michela Tirri 1 

 

The contribution describes the Integration and Testing Process applied by Ansaldo STS              
for the realization of the ERTMS/ETCS Level 2 systems, and it is particularly focused on the Czech 
Republic Pilot Project, the first ERTMS/ETCS Level 2 application in Czech Republic. 

Starting from the context of the Czech Pilot Project, its technical features, the scope of supply        
and the main functionalities of this application, in order to focus the aims of the project, the contribution 
goes to the description of the Integration and Testing process that Ansaldo STS applies on the ERTMS L2 
projects, that is an incremental approach, from laboratory environment to real plant, and the contribution 
gives details about what each step foresees and implies in terms of results. 

Then the contribution focuses on the application of this incremental approach to the Czech Pilot 
Project, and on the peculiarities of this application, which requested special additional integration and test 
procedures. 

The attention is focused on particular test architectures, starting from Ansaldo STS laboratory 
architecture, which uses both simulators and target equipments, but also focusing attention on some tests 
that have been performed between different laboratories located in different countries (Czech republic, 
France, Italy), using ISDN connection. 

The test phase continued then on Velim test ring, a test site in Czech Republic, and, finally,         
on the real Pilot Project line, where two different test architectures were applied, between Po�í� any           
and Kolín. 

This integration and test procedure allowed Ansaldo to perform all the functional tests reducing       
as much as possible the use of the line and the impact on the existing traffic. 

The contribution ends underlining the current status of the Pilot Project, the results that               
are reached, and its importance for future applications of ERTMS Level 2 in Czech Republic. 

 

Key words: ERTMS/ETCS L2, system integration, system architecture, testing process 
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MEASURING AND VALUING TRAVEL TIME RELIABILITY – AN EXAMPLE 
FOR HARD SHOULDER OPERATION 

Tom van Vuren1 

 

Most transport infrastructure investments aim to reduce average travel times and their appraisal 
depends to a large extent on travel time savings and their value. There is an increasing recognition that           
in addition to average travel times, their reliability affects travelers’ choices and their valuation.  
However, the representation of travel time variability in network models, and hence our ability to forecast 
future impacts on reliability, has been limited.  New data sources have enabled us to establish 
relationships between readily measurable characteristics and travel time variability.  This now allows us    
to incorporate reliability in project appraisal, using standard economic cost-benefit techniques. The paper 
illustrates the method with an example of hard shoulder operations on Motorways around Birmingham        
in England. 

 

Key words: economic appraisal, travel time variability, hard shoulder operation 
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ECONOMIC MEANS OF THE SUPPORT CYCLE TRANSPORT AND 
POSSIBILITIES OF FINANCING FOR THE CYCLING 

Pavla Vohnická1 

 

Motor transport brings in the community the succession of the adverse effects as the externalities 
consequently it is undesirable to ignore the contemporary trend of uncontrolled motor transport increase 
but it is demanded to give support to all possibilities which bring on the contrary sustainable growth             
of the motor transport, also belonging to the cycle transport support. 

In present time there is the modern trend in this domain the build-up and extend the quality safety 
and functional cycle paths and routes which should contribute to support at the progressive cycle transport 
intensity increase. 

The evident key question of the next cycle transport development is sufficient financial means              
for the build-up of cycle paths and cycle routes. 

Classical home sources are public and regional budgets though limited and mostly are not 
managing financing all costs. But they are acceptable as one of several financial services. 

The most notable home source is the State Fund for Transport Infrastructure which provides a year 
considerable finance means for the build-up of cycle paths and cycle routes. In 2009 SFTI budget 
proposition is set 180 million crowns aside for these purposes the contribution can be provided for project 
up to 65% of relevant costs. The rules make it possible to co financing the projects which have received 

grants from EU Structural Funds. 

The foreign source is first of all EU Structural Funds. In actual period 2007 – 2013 are Regional 
Operational Programs acceptable. They are based on the statistical units NUTS II which are situated              
in the Czech Republic with the exception of the capital city Praha. They are Moravskoslezsko, St�ední 
morava, St�ední � echy, Jihovýchod, Severovýchod Severozápad and Jihozápad. 

An applicant gives request for a grant in terms of the competent ROP who is belonging                       
to the respective one. Every ROP offers another level of financial means University of Pardubice, Jan 
Perner Transport Fakulty which are classified into Priority Axes. Alike as in last period there are set 
similar conditions of the grant namely that of these ROP there can be financing maximum 

85% of relevant costs. 

Except for the financial scope the cycle support can be even a layout cycle paths and cycle routes 
at railway bodies after cancelled railway´s tracks whose parameters are similar as cycle paths or (if you 
like) routes parameters and then the reconstruction of railway body is not so financially demanding. Next 
possibility is to build-up cycle paths and cycle routes along water streams, but the build-up can 

be made as roads for more categories of transport because the roads are used even for the River-Basins 
vehicles. 
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The legislative possibility for cycle support is so–called Landed Estate Modifications which solve 
even strained legal relations of the landholders over which a layout cycle paths and cycle routes is 
planned. 

The aim of the article is to demonstrate the support means for build-up of cycle paths and cycle 
routes. 

 

Key words: Regional Operational Programme, EU Structural Funds, the State Fund for Transport 
Infrastructure, cycle path, cycle route, railway body 
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MUNICIPAL WASTE COMPONENTS AND THEIR COLLECTION BY 
COMPUTER SUPPORT 

Josef Volek1 

 

Growing volumes of different waste types produced by industrial companies represent a serious 
threat for the environment. Unthoughtful waste liquidation by means of dumping results to massive 
valuable resources wasting on one hand and in environment pollution by greenhouse gases emissions         
into the air, endangering underground water by extract liquid seepage and soil contamination by heavy 
metals on the other. The only possible method of a sustainable development is a consistent separation          
of reusable materials contained in waste and their consequent recycling, separation of combustible waste 
by means of environment-friendly technologies, by separation of bio-degradable materials suitable              
for composting with a consequent return into natural nutriment cycle, and last but not least, by separation 
of hazardous waste components and their ecological /liquidation/use. The article focuses on the options              
of operational research methods in combustible waste management, handling separated bio-degradable 
municipal waste components and hazardous waste management in the Pardubice Region. 

This research is funded by the Research Project Theory of Transportation Systems MSM 
0021627505. 

 

Key words: municipal waste, combustible waste, bio-degradable waste, hazardous waste, computer-aided 
decision making, operational research, theory of graphs, location analysis 
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THE APPLICATION OF FUZZY LOGIC TO A SIMULATION OF 
RAILWAY STATION 

 

V� ra Záhorová1 

 

This article is a contribution to investigation concerning development of a simulation model          
of a passenger railway-station. Concretely to a part of this research, which is related to a problem, how        
to simulate a choice of a platform line to a delayed train. Potentiality of different methods of a 
computational intelligence to this task handling was reviewed. Although another method – an evaluation 
of options – was used for construction of simulation model [3], an applicable result was obtained also 
using fuzzy controller. An idea of fuzzy inference and of fuzzy system structure is described in this paper 
at some length. Following part is especially focused on a way how to create a fuzzy rules base. Last part 
of paper shows some results obtained in the process of creation of a Mamdani fuzzy logic controller          
and in the course of verification of its ability to choose a line to a delayed train correctly. 

 

Key words: simulation, fuzzy controller, rules base, railway 
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PECULIARITIES OF INTERACTION BETWEEN TRANSPORT 
INFRASTRUCTURE AND ECONOMIC GROWTH 

Diana Micevi� ien
  1,  �ilvinas Bazaras2  

 

The link between transport infrastructure and economic development has to play a significant role 
in the development of transport network plans in any country. In fact, the relationship between investment 
in transport infrastructure and economic development has been the subject of investigation for quite some 
time. Despite this, the subject remains mired in controversy. The difficulty of establishing the relationship 
between transport and economy is that numerous other factors influence this relationship. The process    
of economic development, where besides transport other factors play a part, must have a central place        
in a consideration of transport and economy. This paper, based on recent exploration of the authors, 
examines the question whether and under what conditions developed transport infrastructure engender 
economic activity. The paper explains the nature of the problem and describes the foundations                 
of the possible interrelation between the effects themselves. Seeking to analyze the effects and alternatives 
of their evaluation in more compressive manner, the authors of the article present firstly initiative 
processes of interaction between transport infrastructure and economic growth, secondly mechanism       
of their development in producing economic environment. The results of empirical testing of the model 
are also presented. 

 

Key words: transport, infrastructure, effects, cost, economic growth, measurement 
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