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

Ji i Bartak!

The paper presents a review of the history, curcentstructions and the most important plans
in constructing railway and road tunnels in the €@zRepublic. Individual tunnels are briefly, teatadly
described; other significant characteristics of Wwks are presented, including the tunnelling rodth
which was used during the construction. The onlytho@ used in tunnel construction after 1989
is the New Austrian Tunnelling Method. After 1994 large tunnels have been completed using New
Austrian Tunnelling Method — 8 railway tunnels andnotorway and road ones in Czech Republic.
Owing to the dominating application of the NATM,namber of technologies associated mainly with
excavation support and stabilisation of the ovetbaorhas developed in our country. The excellent
tradition of our underground construction indusind the construction of long tunnels will requiodl-f
face tunnel machines in the near future.

Key words: railway tunnel, road tunnel, tunnelling methodl-face tunnel machines

! prof. Ing. Jii Bartak, DrSc., Technical University of Pragueac#ity of Civil Engineering, Department of Geoteids,
Thakurova 7, 166 29 Praha 6, Czech Republic,#4R0 224354557, E-mail: bartakj@fsv.cvut.cz
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CONTROL OF TRACTION DRIVE WITH PMSM
FROM VIEWPOINT OF EMI

Radovan Doleek’, Ond ej erny?

The paper deals with the EMI problems of the indiinal traction drive of tram wheel. The drive
utilizes permanent magnet synchronous motor (PMSMtil now the major attention has been paid
to the control methods of this drive. Nowadays wh#ese control methods are mastered
the consideration is focused particularly on irgexhce of designed converter of this drive to fiieddl-
environment in which are located other devices. e Particular working modes of drive and their
interference are demonstrated in this paper. Fg=diwill lead to next steps for reducing of this
interference which can bring about fault stateefice.

Key words: drive, motor, interference, measurement, nedd-fleMI

! Ph.D. Radovan Dolek, University of Pardubice, Jan Perner Transpaacufly, Department of electrical
and electronical engineering and signalling in g$port, Studentska 95, 532 10 Pardubice, Czech HRepub
tel.: +420 466 036 427, E-mail: radovan.dolecek@ugc

2 M.Sc. Ondej erny, University of Pardubice, Jan Perner Transpbeculty, Department of electrical
and electronical engineering and signalling in g$port, Studentska 95, 532 10 Pardubice, Czech HRepub
tel.: +420 466 036 387, E-mail: ondrej.cerny@upze.c
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USAGE SIMULATION METHODS FOR EDUCATION

Ond ej erny', Radovan Doleek?

The paper deals with usage of computer simulatiethods for education at Department
of Electrical and Electronic Engineering and Sigmalin Transport, Jan Perner Transport Faculty,
University of Pardubice. Current situation of raalwtechnics is very complicated and sophisticatati b
from viewpoint of railway infrastructure and fromewpoint of transport means. The particular parts
of system are necessary to be analyzed from viewpbitheir behaviour and from viewpoint of influen
to surrounding parts of the whole system. Thereftoelents as future railway experts must be trained
for ability of problem identification and suitabtiesign of problem solution. This readiness of etgper
for real operation of these devices is one of thergoals of lecturers from the mentioned departmen

Key words: simulation, harmonic, locomotive, catenary, ireezshce, EMI

! Ing. Ondej erny, University of Pardubice, Jan Perner Transpgaatulty, Studentska 95, 532 10 Pardubice,
Czech Republic, E-mail: ondrej.cerny@upce.cz

2 Ing. Radovan Dolesk, PhD., University of Pardubice, Jan Perner TpartsFaculty, Studentska 95, 532 10 Pardubice,
Czech Republic, E-mail: radovan.dolecek@upce.cz
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FUNCTION INTEGRATED TRACK SYSTEM

Eberhard Hohnecker*

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

Key words. embedded rail system, mini sound barrier, tractegrated sensors, structural health
monitoring

! prof. Dr. Ing. E. Hohnecker, Department of Railw@ystems, Institute of Road and Railway Systemsyeusity
of Karlsruhe (TH), Otto-Ammann-Platz 9, 72131 Karte, Germany, Tel.: +49-721-608-2248, Email: diséim@ise.uka.de
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ENHANCING THE ENERGY EFFICIENCY OF DIESEL MULTIPLE  UNITS
WITH HYDRODYNAMIC POWER TRANSMISSION

Martin Kache !, Uwe Steglichi

The authors discuss the impact of several measoiiss/e and regain energy during the operation
of diesel multiple units (dmu) on regional and la@alway lines. The problem of recuperating anafisig
kinetic energy on vehicles with hydrodynamic powansmissions as well as a strategy of using treteva
heat of the diesel engine are examined. A moddirtulate (hybrid) diesel hydraulic multiple units
Is presented, taking into account the influencedratk and driver behaviour. The simulation results
provided show a significant fuel saving potental fail vehicles with hybrid drive trains.

Key words: hybrid, energy storage, waste heat recovery, laitmon of rail vehicles, diesel multiple unit

! Dipl.-Ing. Martin Kache, Dresden University of Tewmlogy, “Friedrich List” Faculty of Transport affdaffic Sciences,
Chair of Rail Vehicle Technology, 01062 Dresden,ri@any, phone:+49 351 463 365 88, E-mail: Martin&@tu-
dresden.de

? Dipl.-Ing. Uwe Steglich, Dresden University of Tewlogy, “Friedrich List” Faculty of Transport affdaffic Sciences,
Chair of Rail Vehicle Technology, 01062 Dresden,ri@my, phone:+49 351 463 345 54, E-mail: Uwe.Stbditu-
dresden.de
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PARKING POLICY — IMPORTANT COMPONENT OF HUMANIZATIO N OF
STREET SPACE

Alica Kalasov&

Traffic moderation in cities is a process thateet$ the pursuit for a new quality of life as wasl
applying modern transport policies at Europeanlldwepractice, there are many different typesho$ t
process depending on the type of area, road atmzkertst requirements. Parking policy represents
a compromise between free mobility, accessibilitg &éife quality. Parking is not autotelic, it iswalys
derived from some other necessity. This is thearashy parking should be involved in urban policy
connected with mobility and accessibility. In tlientribution 1 would like to deal with these topics
in greater detail. The main topic of this contribatis the presentation of transport research énttiivn
of ilina, such as directional research and resbant acceptability that have been carried out ideor
to create a model for decrease in externalitiel e assistance of electronic fee collection ofinlg
through the centre, as well as solving of feep#oking in central parts of the town of ilina.

Key words: humanization of street space, parking policyjiatial transport regulation

! prof. Ing. Alica Kalasova, PhD., ilinska univeita, fakulta prevadzky a ekonomiky dopravy a sppjatedra cestnej a
mestskej dopravy, Univerzitna 1, 010 26 ilina, Eailn Alica.Kalasova@fpedas.uniza.sk
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UTILIZATION OF POLYCOMPONENT COMPOSITES IN AUTOMOBI LE
TRANSPORT

Jan Krmela®, Franti§ka Pe$lov4, Vladimira Tomanova®

Polycomponent composite materials for automob#d@dport are used in interior of automobiles
and namely for tyre manufacturing. The tyres argeleal elements into interactions between vehicles
and roads which secured of force transmission alithity of damping of road irregularity etc. Theved
it expect from these materials with theirs excellmaterial parameters that will be able to goodisag
of observance of right function with respect to kg requirements of automobile and high tyre life.

The contribution deals with complex composite -etjor its characteristic specific deformation
properties. These properties are determined oftaart®n — geometry and placement of reinforcements
and also tyre materials.

The computational modelling of strain-stress statbselected composite assisting to solution
of right selection of optimum geometry and placremforcing long-filaments — cords. The authorsduse
for computational modelling the Finite Element Medhprogram ANSYS. The orientation is namely
on materials parameters of rubber matrix and steel-reinforcement, which are applied into tyreirmgs
for passenger vehicles. It is necessary to dedd miaterials for tyre manufacturing and also maleria
upon degradation action with respect to transpaietyg.

Key words: polycomponent, composite, tyre, composite

YIng. Jan Krmela, Ph.D., University of Pardubican JPerner Transport Faculty, Department of TrarnspEans
and Diagnostics, Studentska 95, 532 10 PardubmegiCRepublic, tel.: +420 466 036 463, E-mail:kemela@upce.cz

2Prof. Ing. Frantiska Pe$lova, Ph.D., Czech Tedtnidniversity in Prague, Faculty of Mechanical Hregring,
Department of Materials Engineering, Karlovo na@,. 121 35 Praha 2, Czech Republic, E-mail: fréatigeslova@fs.cvut.cz

®Ing. Vladimira Tomanova, PhD., Trdn University of Alexander Dukek, Faculty of Industrial Technologies
in Puchov, I. Krasku 491/30, 020 01 Puchov, SloRakublic, E-mail: tomanova@fpt.tnuni.sk
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LINE PART OF ETCS L2 APPLICATION
IN THE CZECH REPUBLIC — CURRENT STATUS

Milan Kunhart *

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

The article describes an operational charactemstine PP (ETCS application on the conventional
lines, mixed traffic with equipped and unequippedns) and a technical characteristic of the Pie(l2
application, cooperation with existing tracksidestsyn from domestic supplier, development
of the specific transmission module of the natiokalomatic Train Protection system of the LS type).

The article describes the architecture of the ELZ&pplication and a development of the special
interlocking - RBC interface IR, its functionaé8 and behaviour.

The article describes some of the test procedused on the PP for the purposes of assessment
and validation of the system components and proesdThe functional tests of the system components
were performed primarily. Then the integration ¢dsttween laboratory simulators and then betwean re
equipments were carried out. Very complex teststbdmk done in order to obtain a preliminary techhi
approval of the new interlocking software. Tesatggy was crowned by performing the on-site tests
of the real equipment on the PP line.

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

Stanislav Machalik!, Roman Juranek

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

Key words: image analysis, wear debris analysis, machimaileg methods

Y Ing. Stanislav Machalik, University of Pardubidan Perner Transport Faculty, Department of Inftigria Transport,
Studentska 95, 532 10 Pardubice, Czech Republic+#20 466 036 181, E-mail: stanislav.machalik@ipz

2 Ing. Roman Juranek, Brno University of Technologculty of Information Technology, Departmentof Computer
Graphics and Multimedia, Boethova 2, 612 66 Brno, Czech Republic, tel.: +420 541 285,
E-mail; ijuranek@fit.vutbr.cz



28 University of Pardubice, Jan Perner Transport Fagul

APPLICATION OF TRIBODIAGNOSTICS IN THE MAINTENANCE OF
VEHICLES

Jaroslava Machalikovd , Marie Sejkorové®, Jaromira Chylkova®, Eva Schmidové

Tribotechnical diagnostics use lubricants as mead help obtain information about processes
and changes in the systems that they lubricatiiblddiagnostics are applied properly and thoroughl
they result in significant savings in many areas;eixample, they contribute to an increase of ifeérhe
of vehicles as well as other machines and devioes,decrease of consumption of energy, to limiting
idle time due to failures and subsequent repairs, decrease of investment as well as operatiamsts c
(especially the machine maintenance and repairsosh an increase of the safety of operation
and to a reduction of negative influences of tranispn the environment. They are based on mongorin
the course of progressive wear of lubricants as$ agemechanical parts.

The paper deals with possibilities of using modestrumental methods in particular: infrared
spectrometry with Fourier transformation, analftiterrography with consequential image analysis,
scanning electron microscopy, local electron micabgsis and voltametry in the area of vehicle lcdonit
analysis.

The first part of the paper presents the resulta efudy of the course of wear of engine, gear
and hydraulic oils and plastic lubricants useddibricating the vehicle parts.

The second part of the paper deals with the abrgsaaticles isolated from oil filters in different
types of vehicles. The evaluation of their numlsize, shape, colour, surface characteristics ahelr ot
morphological attributes helps obtain informatioboat the part they come from and about the
mechanism of their creation. This knowledge camethiger contribute (especially in connection to the
knowledge of the chemical structure of the parsic® an elimination of the hazard of a damage or a
breakdown of the machine.

The combination of the methods presented aboveshelmitor the evaluation of the course of
processes related to the wear of particles of ehies well as steady mechanisms and obtain itpleam
evaluation.
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USE CASES AS A SEMI-FORMAL WAY OF DESCRIPTION OF TH E ETCS
FUNCTIONAL BEHAVIOUR

Michal Kunhart ¥, Jakub Marek?, Jan Ou edni ek®

The contribution presents methodology of functiorefuirements specification of the system
ERTMS/ETCS. This methodology is based on Use Caisgsified Modelling Language.

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

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

There are also mentioned the relationships to etHewing steps of the functional requirements
specification and to verification and validatiortigities in the contribution. Also Use Cases mamaget
problem is presented.

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

Jaroslav Novak, zZden k e ovsky

Turbochargers are usually driven by turbine powebgdexhausted gases. This conception
is relatively simple but the compressor is not abl@vercharge the compressed air or fuel-air nméxtu
into the cylinder in the total revolution range gomalwer regimes. Next disadvantage of turbine driven
compressor is the low dynamic response of the riarlsind compressor at quick fuel supply increase.
There are two possible solutions. First - the “et@harger”, that is the fully electric driven corapsor
can be used. Second - the hybrid driven chargpossible. Research of supercharging systems is one
of activities of Josef Bo ek Research Centre of iBagand Aubmotive Technology on Faculties
of Mechanical and Electrical Engineering at Czeethhical University in Prague. Part of this activit
is research of electrical drive for the hybrid separging system especially from control point .

Electric synchronous motor with permanent magness whosen as electric driving machine.
Its robustness, high torque overload featuresnitall size and mass, high dynamical features aasidie
high revolutions are promising for this implemeittat Paper deals with torque control of high speed
permanent magnet synchronous motor for driving cesgor of supercharged combustion engines.
Control structure which includes regimes with bath magnetic flux and flux weakening is described.
Paper describes the research working place ancereegest results achieved on 40 000 rev/min
synchronous permanent magnet motor.

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

Mustafa Ozent

The air transportation rules are strictly editedldwide, as in Europe and in Turkey. Turkey has
participated several international organizationsgchs as International Civil Aviation Organization
(ICAQ), European Civil Aviation Conference (ECAQpint Aviation Authorities (JAA), and so on. All
of these memberships force Turkey to prepare natiaviation legislation as convenient as intermatlo
rules. These international rules can be updatetthesp must be followed and if it is necessary nation
rules also must be updated.

The aim of this paper is to discuss the importasfcqualified aircraft maintenance technicians.
For that reason; first, international aviation t@ckans qualification rule (EASA Part 66/JAR 66)
is examined then, national legislation is examinkds found that aircraft maintenance technicians’
certification procedure is same as EASA Part 66/58Requirements. It is also found that EASA Part
66/JAR 66 rule is transferred to Turkey’s natiolegiislation as a need of JAA membership. It is vt
that there are no significant differences betwe#arnational and national legislations. Howeverthbo
legislations do not cover the old license convergimmblem which has a great importance.

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

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

Eva O anov&', Miloslav eza?, Leopold Hude ek®

VSB-TU Ostrava, Faculty of Civil Engineering, inaqeration with the Dopravni podnik Ostrava,
a.s., ODS - Ostrava, a.s. a company Intertechprtwposed a new type cover plates with the absarptio
properties of the surface, allowing ride the vetsclThe panels were laid on the test section ajthen
50 m in Ostrava tram line Za&kh using security features. The aim of the traimgnigp acquaint the public
with knowledge of the technology proposal for theduction and laying of the panels, but also
with the results measured on the test area inst@fnmoise reduction and overall contribution t@ffic
safety.

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

Joop Pauwelusseh Jeroen Visschef, Menno Merts®, Rens Horr

The contribution of transport of G@missions has been steadily growing to 20 % ianegears.
An important part of that contribution can be aiiited to heavy vehicle road transport.

For years, the increase of commercial vehicleshess exceeding the average growth in road vehicles,
and this trend will continue. Up to 2020, road sjaort of goods is expected to double in size. Ehdue

to increasing standard of living and globalisatibnaddition, problems regarding accessibility, mitb

and congestion, and environmental issues haveasedethe costs of transport (tolling, tax and oqther
clean environment motivated charges).

That means an increasing pressure to the transgctdr to come up with innovative sustainable smist
to reduce the fuel to payload ratio, and therefdse reduce the ratio  of transport cost to qeyl.

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

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

Reducing the semi-trailer mass requires a detailederstanding of the design and vehicle
structure, of the use of (less conventional) makesuch as composites with special emphasis engitr
and fatigue, of the production process, and ofifipessembly techniques.

In all cases, it is essential, as a first stefaee realistic design loads available (axles, fiftieel)
in all direction, corresponding to the circumstanaetually occurring in real life for this specifiehicle
combination. That means that too high safety marguil have to be avoided, and a combination
of so-called conservative loads at axles and fiftteel without regarding the time history of suchcés
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and moments should be prevented as well. It tunighat this latter approach may even underestimate
the loading at critical areas, under certain cooiast.

The HAN University of Applied Sciences has init@ta project FORWARD Kuel Optimised
trailer Referring to Well AssessedRealistic Design loads), aiming at the realization of tools tiee
vehicle manufacturer that will help him in designisemi-trailers with lower weight. This covers the
following steps:

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

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

To derive practical design criteria and principkes a basis for further innovation and optimization
of semi-trailer weight

The verification of this approach for some pradtgzmi-trailer designs.

A project-team has been formed under responsibiitythe HAN University, including eleven
manufacturers, the Dutch Chassis and Body work cetsotn FOCWA, the Delft University
of Technology, and two companies specialized intligeight design.

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

Forces at the king-pin in longitudinal, lateral argdtical direction,
Forces at the axles configuration in these thresctions
Reaction forces at the various hinge points andrdihks in the vehicle suspension

Figure 1.: Some impressions of the instrumentatiothe vehicles

Each vehicle has been exposed to a number of badeld cases (severe braking, cornering, road
disturbances, stepwise manoeuvring with extremetyh tsteering angle,..), covering more than 25
measurement channels (accelerations, angular spdssgéacements, pressures, strains,...). A special
mathematical model has been derived and usednsférathese data to the required loading datalasax
and king-pin. The final goal is to minimize the w@gd instrumentation in a way that each manufactur
would be able to carry out such testing almostisrotvn without assistance, and for fair costs.

In addition to these baseline load cases, vehieldopnance data have been collected under
normal production conditions, with the full instrantation on board, for at least two weeks. Load
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histories have been derived, giving us the undedstg about the typical history being relevant for
fatigue analyses.

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

Figure 3.: Side forces at semi-trailer wheels.

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

The output consists of test results and the agplicaf these results in the design process. We
have given a typical test result in figure 3, inieththe lateral forces at the different wheels for
a three-axle semi-trailer are shown. Distinctiomede between the three axles of the semi-trail@rtiae
loaded (outer) and unloaded (inner) side of thackerduring cornering. The paper will show more of
these results; it will deal with a comparison aégl loadings for different semi-trailers for rethl@ading
conditions and referring to load history (fatigue).

Key words: tractor-semitrailer, weigth reduction, load cases
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EVALUATION OF PAVEMENT CONDITION AND REPAIR PLANNIN G

lvan Petkov!

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

During the transition in Central and Eastern Euappeountries the rapid growth of car ownership
and all the other transport means leads to the iggpwecessity for adequate evaluation of the actual
condition of the road networks and it's further e®pment, methods of infrastructure planning
and management.

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

In this aspect, necessity of setting up a systenctwhill improve the strategic road repair
planning and infrastructure in response to the ebgoeroad transport needs over medium and long term
planning periods turns out to be of utmost imparéan

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

Alexandr Rozsypaf

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

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

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

Angel Sanz-Andres, Fermin Navarro-Medina®

When a high speed train overpasses a critical spextlices a wind speed close to the track large
enough to start the motion of the ballast elemesisntually leading to the rolling of the stonesl,an
if they get enough energy, they can jump and thetiaie a saltation-like chain reaction. In this
contribution a mathematical model of the initiatiminthe motion is presented. The dynamics of tbaest
is formulated taking into account both gravity am@todynamic forces. These aerodynamic forces are th
result of the train-generated-gust impinging on st@nes. Although they are intrinsically non steady
under some conditions a cuasi-steady aerodynamitehoan be employed. Conditions for the start ef th
motion are obtained in terms of the Tachikawa nunfaekind of Froude number). The aerodynamic
characteristics are included in terms of the zesoodynamic moment line of the stone, and the
aerodynamic moment coefficient.

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

Nikita Savenkov!

| have worked out a computing method of itinerarglfconsumption of a car by its acceleration
on the designated distance.

In the process of acceleration an engine spendsnsiderable part of power for overcoming
of inertial force and itinerary resistance. At g@me time the fuel consumption increases subsigntia
if an engine behavior is not refined and not agmeitd parameters of transmission.

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

The suggested strategy permits to make a rightcehoi mechanical advantages at a designated
earlier number of transmissions and appropriatése transmissions load factor of an engine.végi
a possibility to recommend the results of analf@isdesign of a car transmission, in particularrgea,
like mechanical and automatic.

The use of hydromechanical gearboxesaandmatic transaxle (CVT type) joint with electroni
systems of their control will supply the rise of average effective coefficient of efficiency of engine
in the process of acceleration of an engine ofra nathe basis of increase of an overall performance
of transmission and will result in reduction ohgrary fuel consumption.

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

Petr Slaby"

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

A distinct design element that has an impact on dieacity of the crossing is the use of a
connecting branch so called by-pass. Its main fongs the diversion of the right turning traffictside
of the area of the crossing. The modes of reatisatan be different. The disposition of the byspas
contains various options from the simple wedgehtodomfortable special lane in the area of turming
alignment. The length of the by-pass plays alsule r

The solution of the problem of the crossing withdass was studied on the example of roundabout.
Based on practical considerations, the method teelegas the simulation of the traffic movementsgsi
the micro-simulation model VISSIM. This model hash developed and used mainly in Germany.

The main subjects of this paper are specific vatdeapacities 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 frainvestigations,

results obtained that take into account variousgrgage parts of traffic flow turning right on
entrances are important particularly in relationht® defined traffic quality levels.

The subject treated in this research is actualaghein relation to the updating of the norm CSN
7361002 “Design of crossings” , Technical condisiorP 135 as well as to the scope of the research
project of the Ministry of Transport of the Czechblic "The modification of the capacity calcubat
method “

Key words: roundabouts, by-pass, capacity, simulation, VIS&ibtlel
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WHEEL SET RUN PROFILE RENEWING METHOD EFFECTIVENESS
ESTIMATION

Dmitrij Somov?, ilvinas Bazaras?, Orinta ukauskaite >

At all the repair enterprises, despite decreasadwear-off resistance, after every grinding only
geometry wheel profile parameters are renewed. dixpvheel rim work edge decrease tendency
is noticed what induces acquiring new wheels. Thielated to considerable axle load and train dpee
increase and also because of wheel work edge neydéinod imperfection.

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

Radovan Sougek Zden k Dvo ak?, Jan Novak, Tomas Saskd Pavel Fuchg

The article describes experience gained during tisolu of project "BIOTRA"
2B08011 — Methodology of impact evaluation of tym$ paths on biodiversity and environment. The
project is focused on creation of methodology, Wwhiould be used for evaluation of ecological risks
related to transport of dangerous goods in tramsptn attention on individual society risks.

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

Radovan Sou$ek zden k Dvo ak? Miroslav Kelemer?

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

Key words: citical transport infrastructure, new methodoladybjects identification
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IMPROVING PASSIVE SAFETY BY COMPUTER SIMULATION

Jan Stych!

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

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

The effectiveness of software tools is enhanceda lgommon environment to define the role
and easy portability of the results from one areartother simulation, i.e. you can make very adeura
simulation of crash tests, with the influence ofnmf@acturing processes of individual components.
MECAS ESI, Czech branch of ESI Group, providesritistion of computer simulation tools and support
in Central and Eastern Europe.

Key words: simulation, crash, safety, FEM
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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 dansky ', Jozef Hrb ek?

Nowadays, the programmable logic controllers (PL&®) often in the role of control systems.
They are used primarily for control of technologdjipeocesses, but the exception is neither thezatitbn
in transport. As an example can be mentioned systefrail safety technique: system MODEST
from the company 1Signalni, ELEKSA system from Stam) the system SPA 4 from Bombardier
Corporate.

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

PLCs are modular systems, so their availability aafety depends on the chosen structure
of control system. The choice of structure is appgede to base on the modeling of monitored progert
Another reason to create a suitable model, evdptoabdels, is that the certificate of producer abou
reached level of safety PLC says nothing abouti@ication of PLC. The correct model must alsetak
into account the application individualities (ellge way of sensors connecting, actuators, etc.).

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

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

Ladislav Bina®, Vaclav erny?

In the paper the Czech toll system and its futwe @esented. E-toll Czech project: Facts
and Figures (today) are included and the next stefige process of developing microwave infrasticet
are mentioned. In the event of possible systemnsida of the roads of the®12" and ¥ class (ca
55,000 km), the satellite technology will be us@tie feasibility of such a combination of these two
technologies, microwave and satellite, is subjexttite compatibility of both systems in terms
of the control equipment. For the microwave tokteyn, economic analyses according to EU directives
were prepared for the Czech Ministry of Transp8giecial attention is paid to the problems of tcaffi
congestion, noise and damage to the environmenth@rbasis of the "user pays" and "polluter pays"
according to the Eurovignette Directive principl@scomplete survey of the EU toll system is incldde
in the list of information sources.

Key words: toll system, microwave and satellite toll systelfst) directive, Eurovignette Directive,
economic analyses
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ORGANIZATIONAL LEVEL OF PUBLIC TRANSPORT CONTROLLIN GIN
PUBLIC TRANSPORT SYSTEM

Patrik B e ka', FrantiSek Kopecky, Ji i Kohl®

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

Within solving research project No. 1F83A/049/1@led “Technical support of making decision
for public government in securing public bus transp there was analyzed problem of public transpor
controlling and especially controlling in organipaial level.

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

Starting-points were principles of national arctitee ITS (intelligent transportation systems
and services). Research team worked with exidiiigyarchitecture environment. Effort was to create
an environment of ITS architecture reflection o&lrenvironment. Analytical work proceeded from
present conditions in trace area and costs prediati public mass transport. Researchers have found
necessity of new user’s needs definitions. Thesedw@dinitions ware integrated to current nationgs |
architecture.

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

Nowadays it is realized a pilot project, which hasght circumscribed proposal verify in practice.
Design for this pilot project is built-up in ordép verify expectations from existing solving proses
and proposed structures. Great accent is put gectsg of beginning state in pilot project.
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INLAND NAVIGATION AND RAILWAY - COMPETITORS IN FREI  GHT
TRANSPORT

Rudolf Breimeier*

After a customary opinion is the inland navigatedways the trasportation means with a lowest
specific energy consumption and with the most faable transport costs. This wide-spread prejudice
will not bear verification. Reason for this falgluation consists in longtime habitual extravagéavel
of prices in railway freight transport. This lewshs from $ate supported. It is possible to prove, that
the integrated trains are equivalent or bettamentioned qualities than routine inland navigatidumst
on naturaly waters allowing to use the ships witaugh more as 2,5 m is the advantage of inland
navigation demonstrable. Such sailing conditiaresin Germany in practice on lower reach of Rhine
under Duisburg-Ruhr area only.

Performance of man-made waterways is overestidnaldis performance is restricted
in consequence of necessity of sluices. This wathes capacity of channels and canalized riveisoith
directions 6 ships per hour. Special cargo &jiws from point of view construction more simple
and this way also not so capital-intensive. Likés than be generated a budgeted alternative
to man-made water roads. The cargo railway reattteesapacity 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

Pavlina Bro ovat!

The paper will be focused on the questions of AD&Irtransport of dangerous matters, especially
on the risks estimation of transport of dangeroogdg in the Czech Republic. The risks estimation is
the basic presumption for safety increment by tyyie of risk transport. The aim of the paper isef@r
to the risks, which may occur not only in the cab&affic accidents, but also by influence of theious
logistics activities. There is also an endeavounieimization of these risks in the paper.

Key words: road transport, risk, dangerous matters
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THE POSSIBILITIES OF RAILWAY TRANSPORT UTILIZING AS A BACKBONE
NETWORK OF INTEGRATED PASSENGER TRANSPORT SYSTEMS

Josef Buli ek!

The aspects of utilizing of railway transport asbackbone network of integrated passenger
transport systems are solved in the contributidre Basic requirements on this railway transpostiser
are specified in the contribution. The main attemtiis focused on creating of line structure
of the integrated transport systems. The locatfdnterchange points is also accented in the doution.
The theoretical presumptions are also illustratetthé way of convenient practical examples.

Key words: integrated transport system, railway transpotgrghange points
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THE TECHNOLOGICAL MODEL OF OPERATING AREABY THE CO MBINED
TRANSPORT

Vaclav Cempirek!, Jaromir Siroky? Hana Cisaov&’

The contribution deals with design technology ssrvimodel using the combined transport.
It assesses the performance indicators in reldtoprice and quality of services provided and o8 th
basis decides on the type of the transport. Thisaglecision-making processes, which should andveer
question, whether used directly in road freightng$gort, direct rail freight transport or combined
transport. In this contribution is the combinednsijgort meant as a system between the conventional
modes, which are transhipped goods from road vehid the rail cars or river boats.

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

Petr CeneK, Peter Tarabek, Marija Kopf 3

Transportation systems are large distributed systenth a rich variety of processes to be
controlled. Control and management of transponmatgystems can be approached on the level
of individual vehicles and transportation flowsanr the level of the whole network. Every contraka
can be solved using a suitable model of a tranapont system, effective optimization methods
or simulation procedures and correct input data.

The paper is devoted to microscopic transportatmdels and input data preparation for such
models. The collection of input data is costly d@mde consuming task and must be repeated for every
application while the model and optimization roesnmay be used repeatedly. The input data define
transportation infrastructure as well as behavibringlividual vehicles (for microscopic simulation
models). An advanced infrastructure editor helpgriepare input data on network topology and roads
shape if these data are not available in digitahfdn any case editor helps to complete the muaakdl
required additional attributes. The lack of digifafrastructure data can be cured using automatic
recognition of drawn maps.

The microscopic model needs further data on vehlmddavior describing its kinematic
and dynamic. Such data can be gained from an asadysvideo recordings of real traffic at typical
situations like free traffic, traffic at speed lisyi approaching and passing a crossing with varigoess
of signaling etc.)

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

Key words: transportation systems, simulation, pattern reitmgn input data

! prof. Ing. Petr Cenek, CSc, University of ilinsaculty of Management Science and Informatics, Bepnt
of Transportation Networks, Univerzitna 1, 010 aBna, Slovak Republic, tel.: +421 513 42 13, E-imBietr.Cenek@uniza.sk

2 |Ing. Peter Tardbek, PhD, University of ilina, Rdty of Management Science and Informatics, Depantm
of Transportation Networks, Univerzitna 1, 010 ana, Slovak Republic, tel.: +421 513 42 13, P&arabek@uniza.sk

% Dipl. Ing. Marija Kopf, doctoral student at Unisétly of ilina, Faculty of Management Science andfdrmatics,
E-mail: mkopf@mkopf.de



5" International Scientific Conference , TheoreticaldaPractical Issues in Transport “
Pardubice, 11— 12" February, 2010 57

SHUNTING FREIGHT CARS WITH OWN POWER UNITS

Elias Dahlhaug

In future freight cars will get their own power deas. Still freight cars will be drawn
by locomotives. But for the first or last mile theyll be moved by its own device and controlled
by an automatic system. There is a project dealitiy this topic, called FlexCargoRail.

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

In this paper, it is shown that further additionpadssibilities are opened to get trains sorted.
We assume that the cars arrive in a certain sequ@nagval sequence). We would like to shunt thes ca
such that they appear in another sequence (depastnguence). We consider the the permutation
sequence that is defined as follows. In the i-ttsigpmn, one puts the position of the i-th car
of the departure sequence in the arrival sequéreenumber of tracks needed to get the carsriedo
order in one step is the number of monotonicalbreasing subsequences of the permutation sequence.
In case that shunting is done in a hump yard aadans have no own power device, the number dfdrac
needed to get the cars in sorted order is the nundfe monotonically increasing intervals
of the permutation sequence. A further advantagaasf with own power devices is that two sorteth&ra
can be merged to one sorted train in one steps. ispossible in general if the cars have no owwmegoo
device, even if a hump is available.

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

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

Nikolina Belcheva Dragneva

The article describes methods of management andbfuiee GPS systems in taxi companies
through application of advanced information tecbgas, such as GPS positioning and GPRS data
transfer. All these systems are united in an i@tegh solution — taxi information system (TIS), whic
includes all aspects of the activities of the @mpanies.

The light taxi ride is good alternative to city pasger's transport. The quality of the offered
service “traveling” with its time duration and camnience make it preferable choice. The immediate
execution of orders and the short destination lagebiasis for competition between the taxi companies
and a premise for incorrect attitude to customBysGPs systems an effective management and control
over drivers’ activity is carried out. The implentation 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 companiesserious step for perfect service of clients -
mobility, comfort, security and complete solutiar §eneral management of taxi servicesin accordance
with the European standards for transportationcgoli

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

lvo Drahotsky*

The report deals with the current situation in Hphere of transportation and the connection
between transportation and the economic sectoreTisean array of problems related to transpontatio
many of them, however, come more under the pdliiphere. On one hand we are forced to solve d¢raffi
jams, the ecological aspects of transportation,, e the other hand these activities usually mean
additional costs for the users. Transportation glsoerates substantial funds for public financectvhi
would fall should transportation be limited. Thaseof course the effort to balance the potentiéll fa
by funds that are obtained in other ways. Therefthre question is whether the accountable autberiti
will be able to inform the users that they will papre but get less.

Key words: transport, transport policy, payment, transpdrastructure, financing, CQelectronic tool
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TRANSPORT AS A FACTOR OF SUSTAINABILITY OF NATIONAL ECONOMY

Bed ich Ducho ?

Microeconomic level can study of entrepreneuriddjsct and his/her decisions. Economic subject
takes location decision and final choice as a fonctof transport possibilities and availability.
Macroeconomic point of view involves structure dedel of economic activities in geographical areas,

cities, regions and countries, especially as atfonof quality, safety and other factors. Thepusal
is aimed at microeconomics and macroeconomics @mololf transport.

Key words: economic growth, competition, industry, transporigroeconomics, national economy
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INDUSTRIAL CRISIS, XAND Y FACTORS, ORGANIZATIONS

Bed ich Ducho !

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

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

In spite of financial and economic crisis, the stcidepends on technological development,
especially on new innovations. To provide the tecdininnovations means to have organizations,
social-economic systems that are able to createnm@wagement approaches.

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

Key words: crisis, finance, industry, transport, manufactgyimnovation, theory X, Y, organization
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ELECTRIC AUTOMOBIL - WISHES AND REALITY

Bed ich Ducho !, Jaroslav Opav&

The demands on cars energy resources are giverhdyfollowing items: power, speed,
acceleration, operation range. All these factoesusder balance: future wishes and contemporaliyyrea

The proposal is dedicated to the analysis of demsamthted to the electric automobiles.
As a hopefulness solution of these transport meansbe seen for city transport (forwarding, shogpin
postal services etc). The technical and econonpoogghes are discussed, too.

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

Vildan Durmaz?, Leyla Adiller?

Air transportation industry, in all over the worid,developing and changing day by day in a very
competitive environment. Airline companies haveattopt themselves using different strategies to give
more efficient and effective services to survivethiat market. Outsourcing is one of these strasegie
to be able to reach the sustainability of airlioenpanies

The main aim of this paper is to discuss the ingrae of outsourcing for the airline companies.
For this reason, first outsourcing in air transgboin industry is reviewed. Then, the preferablwises -
such as information technologies, catering - forsourcing is discussed in this industry. As a resul
to analyze the view of point of Turkish Airlinesetiflag carrier-, a semi-structured questionnairgiven
to the authorities. The results show that to ineegaroductivity, profitability and to decrease caisline
companies use outsourcing for the services that keew-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

Rudiger Ebendt, Alexander Sohr, Louis Calvin ToukaTcheumadijeu, Peter Wagner

During the last nine years, a couple of prototyp® kpplications based on Floating Car Data
(FCD) of taxi fleets have been developed at GerrAarospace Center (DLR). A core application
is a route guidance and monitoring system baseduorent and historical road segment travel times.
Recently, it has been extended for use in the Germaded project SmartTruck, run by a consortium
consisting of the logistics key player DHL, DLR anke German Research Center for Atrtificial
Intelligence (DFKI). An important aim of the projewas the use of historical and current traffic
information for energy-efficient, optimized offlir@danning and dynamic re-planning of the tours &fiD
express trucks in Berlin, Germany.

This paper discusses the architecture of the SmankTsystem and the methodology used
to generate historic and current road segmentlttawes from positional data.

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

Mark Finer !, Daniel Sestak

With sixty percent of the population in Europe figiin urban areas and three quarters of all trips
undertaken by car, the question of how to enhanalility while at the same time reducing congestion,
accidents and pollution is a common challengeltma]or cities in Europe.

Mobility in urban areas is an important factor whiaffects economic growth, employment and
facilitates sustainable development. Traditioneddgct and provide' approaches to transport planane
no longer sufficient to meet future transport negda sustainable way and today 'predict and manage
approaches are required to deliver sustainablenurtmbility solutions.

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

The paper will explore current thinking and appteecfor delivering improved urban mobility in
urban areas, drawing on examples in the UK and reeqee in Ceske Budejovice where a new
comprehensive integrated transport plan is beinvgldped setting out how sustainable transport @n b
accommodated for the next 20 years.

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

Roman Hrugka!

The article deals with economic aspects of purclgadiogistics. Purchasing department
in the company must manage and reduce costs B possible. The purchaser can use a number
of methods to reduce administrative costs, purclmg®es and inventory carrying costs. From a point
of view of economics is the main aim of purchaserdaduce costs related to purchasing activities.
Purchasing focused on getting the right produdesvice to the right place at the right time, ia tight
quantity, in the required condition or quality, arficbm the right supplier at the right price.
The management of purchasing activities can ledaacteased profitability.

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

Galina Chernevd, Antonio AndonoV?, Zoya Hubenova

Control and operation exploitation of high-ratelway transport are the fundamental object
of programs of European Council where the railficainformation system is the real touchstone
of European co-operation.

In the article examined weigh complex of researchemrea of the functional steady information
systems.

The paper presents the problem about the functistaddility of radio communication systems
of safety responsibility in railway transport andposes a number of approaches to solve it.

The following problems have been solved:

1. Setting the problem of the functional stabildy radio communication systems of safety
responsibility and giving reasons for an approacistsolution.

2. Examination on the possibilities of building @@ienally stable information systems.

The decided tasks and got results are analyzespeaive 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 ATRANS PORT
SYSTEM

Alexander Chla *, Pavla Lejskov&

Congestion increases private transport costs anttilsotes to the decline of public transport
service. While these two phenomena are logicallgnected, in most cities they are institutionally
and financially separated. In principle, vehiculaers of congested urban road space should beecharg
a price at least equal to the short-run marginakt b use, including congestion, road wear and, tear
and environmental impacts. Charging for road inftecgure is the core of a strategy for both effitie
allocation of resources and sustainable financed@opricing and tolling of specific roads can bstep
in the right direction, but the long-term solutilies in more systematic fields and congestion ctmaye
only the part of them. It is recognized that introshg these charges is quite difficult, requiringigy
maturity at both city and national levels, and @#reechnical, administrative and political prepava.

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 Benediktova®, Alexander Chla 2

Present situation in financing of regional railwegnsport does not allow sustainable development
of transport services in a region and also oftedeto further worsening of situation in rollingpat
financing. This paper describes basic problemde@lto financing of regional transport servicesrfro
regional budgets. Stability of regional railwayrisgort financing in the future provides the resolut
of government of the Czech Republic No. 1132/2068nf the 31st August 2009, for the renewal
of rolling stock will be possible to get grantsfrahe Regional operational program (ROP). Regional
authorities have to decide how to prepare the tengrcontract concerning the public service obiarat
The question is how to choose the operator of rajidrains and how to get the highest quality
of provided services from amount incurred.

Key words: public service obligation, transportvéegs, obligation of operation, obligation of renabv
obligation of rate, demonstrable loss, selectioocedure, Regional railway transport financing, ROP,
the renewal of rolling stock.

Key words: regional railway transport funding, track accdsarge, road pricing, regulation
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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 !, Miroslav Gottfried 2

The paper deals with the localization of logistienters in the Czech Republic in relation
to the development of transport field on Europeantioent. Major influences on current and future
building of logistic centers are dealt in the pajeyether with the decision making ways of outsmgc
services of an external logistic services supmrethe operation of a logistic center by a privatenpany
operating in the light industry from the economicidechnological 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 Kecmart, Predrag Jovanovi?, Mifjana Bugarinovic 3

Restructuring of European Railway companies hadtegsin creating new subjects within railway
systems - infrastructure managers (IM) on the aaredland railway operators on the other. Each a&fethe
subjects strives for efficient operation within theundaries dictated by regulatory bodies or gawesmt
directly. In this paper we examine the efficienaydarank different business strategies of railway
infrastructure managers using combined AHP/DEA wmeétiifferent strategies include different number
of paths allocated (diferent capacity utilizatiomdex), different ratio of paths allocated to pageen
and freight trains in case of demand for pathsdaigher than the capacity of the line and infrastire
access charges based on different principles. Baeltegy examined is subjected to constrains such
as the maximum capacity of the line and public isernobligation considering the obligatory number
of passenger trains in the timetable defined bypthgic authorities. The method applied for evahgt
and ranking different strategies is a combined AMEX method. Each strategy of the IM is regarded
as a decision making unit (DMU) and as such, in fine stage of the model, paired with each
of the remaining DMU’s. The Data Envelopment Anay®EA) is run for each pair of units separately.
In the second stage, the pair wise evaluation mggnerated in the first stage is utilized to rackle
the units via the Analytical Hierarchical ProceasiP). The results can be used for evaluation a€ieffit
use of infrastructure capacity and financial efff@y of IM simultaneously.

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

Evangelia Kontaxi', Stefano Riccf

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

Evolution of methods and operational applicatidmssed on the needs of different railway companies,
increase dynamically and offer an outstanding bdrphy.

Railway capacity has always been an attractiveeigisie to it's relevance.

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

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

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

Primary motivation for this research occurs as sllteof the additional demands that are to be
placed upon railways in Europe to provide thirdtpasage of infrastructure.

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

To ensure fair and impartial access under theseragimes, railway actors must be able to refer
themselves to free (available) and used capaaitygrésed concepts.

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

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

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

Because railway terminology varies in each counttye paper provides an explanation
of the various basic railway components that afiermed in order to minimise possible misconceptions

All principal parameters of capacity calculationliviie taken under consideration and classified
into the following categories: Capacity Parametifsastructure Parameters, Network effects.

The global aim of the research is to offer a tec&dinimanual including of overview
and descriptions of all methods elaborated from0186 today. In particular synthetic, analytical

! Evangelia Kontaxi, PhD Student — “Sapienza” Ursitgr of Rome — DITS — Transport Area,
E-mail: evangeliakontaxi75@gmail.com
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methods, optimization methods and simulation metha compared, including available simulation
environments (computer based systems): the arallytitethods model the railway infrastructure
by means of mathematical expressions, in a simmener so that a preliminary solution is easily
determined, as well as the optimization methodshbeased on obtaining optimal saturated timetables
and the simulation methods provide models closee#dity to validate given timetables. In this codte
various commercial simulation environments havenb@®duced and they normally generate timetables
by simulation using train motion differential eqioats.

The total number of the examined models is over 60.

The first part of the paper provides with an actudescription of the methods classified by sector
of interest, with a particular attention to pointt @ll factors having a direct relation to the afea results
(Input / output comparison analysis).

A preliminary classification of the considered nuath 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 appdinaton typical lines (single, double and quadruple
track) and stations are explained, in order totileand emphasize the practical operational pnoisle

Railway capacity is not a formulaic science buheata coordinated effort in the management
of all aspects of the railways operation/assefsastructure and resources.

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

In the third part, for some selected methods, tillebe estimated a new proposal of coordinate
use, which will define new categories of methodaabapproach capacity calculation.

In fact the revealed current trend is to developlstantegrating the three approaches, each
covering a phase of capacity management: analyticalthe preliminary solution, optimization
for timetable generation and simulation for timé¢akalidation.

Therefore functional clustering and aggregationnoéthods in macro categories is a result
of this phase and the premise to the building wp inéegrated methodological approach to be valilate

The results will be summarized in a comparison etabicluding 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 UDIV SUPPORTED BY AN OPTIMIZED MATHEMATICALM ODEL

David Krasensky"

A freight wagon is one of the most significant eptese resources of a railway undertaking (RU)
or an operator in the setting of a highly competitiransport market. Therefore as a primary conaayn
operator aims for an efficient fleet managementctviis a necessary condition of the positive finahc
results of the enterprise. This paper emphasizesirtportance of an effective information tool
for managing the wagon fleet, based on the prem@ssport orders, wagon positions, and a netwodewi
coverage. Then it introduces IS UDIV as an exanmbla successful implementation of this tool within
the environment of D Cargo with positive effects for its productiviét the same time, it underlines the
significance of a fundamental technological proaesmgineering in the field of the dispatching coht
which is a necessary prerequisite of the successfilementation.

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

Nina Kudla kov&?

The increasing importance of maintenance has letedearch questions on ways of charging
infrastructure users and mobilisation of funds fea&intenance activities. Technological developments
help to bring advanced and differentiated schenfasfastructure charging closer. For long distance
transport, charging road use in one country may leatl to changes in competitive positions of caest

The system of road user charges introduced in onaty might change the competitive positron
of the neighbouring country. The other dimensioncofmpetition is between various transport modes.
Depending on the various origin-destination submtskthere may be substantial competition between
transport modes. This calls for an integrated aggrdo infrastructure Charles in order to ovoidigqu
problems. This article focuses on these probleora the European point of view.

Key words: transport user, transport user charges, infrastreienaintenance costs
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TRANSPORT USER AS AN INSTRUMENT OF ECONOMIC GROWTH,
EFFICIENCY AND EFFECTIVENESS *

Nina Kudla kova? Jii ap°

This article focuses on the transport user. It m&suthat the transport user is an instrument
of economic growth, the efficiency and effectivene8n efficient and effective transport system can
significantly support the economic growth.

Industry expects an effective and efficient tramsmystem to support sustainable economic
growth and enable it to compete in state, natiandl global markets. It expects an interconnectstesy
of roads, rail, pipelines, ports and airports toswge products reach markets quickly, efficiently
and in good condition.

Transport users are important economic agents fifluis point of view. Because people are
creators of markets, are inputs to production amusemers of goods and services. The transport task
in relation to people is therefore complex. Tramspser is so very important part of the transpmta
planning process.

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

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

Ji i Kuli kat

Analogy is a cognitive process of transferring mfation from a specific object (source)
to another specific object (goal), in this case m3em mathematical similarity between different ptais
systems and processes. This article deals witm#t@od of calculating the resonant frequency acoust
system on the basis of electro acoustic analoggedan isomorphism various physical systems -
electrical, mechanical, hydraulic and electro atouscoustic systems can be created by combirieg t
individual components, like electrical circuits amechanical and hydraulic systems. The acoustic
resonance in the system always takes place wheasitlternating power and its impact coincides with
the natural frequency of vibration.

The article created electro acoustic model of flutich is studied using a computer model
in an environment of Matlab and Simulink. The modalrks by calculating the acoustic impedance,
which is determined by the resonant frequenciessoRance occurs always in zero point graph
of a function, the impedance changes its value inegmative to positive.

This model leads to very decent results when wepeaoed the theoretical values of resonant
frequencies with calculated. The possibility of emsmental investigation of acoustic systems,
the equivalent electrical circuit is in economiecns, time and according to the results and accuracy
of better solutions than the investigation of thewn systems. The model can be used to design
dimensions of the flutes and other acoustic system® improve their debugging.

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

Frantiek Lehovec , Miroslava Brabcov&, Petra Vondra kov&®, Miroslav Marada®

For municipalities situated up to 15 minutes of ttavel from the D11 motorway between Praha
and Hradec Kralové, the following characteristieyevsurveyed:

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 roypaility to Prague or to a district town
transport accessibility (time needed) to the neanes

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

total location potential (the sum of both part@dation potentials)

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

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

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

Based on the relationships thus obtained, we mdgejuhat the potential of Prague has a much
higher weight for the surveyed municipalities ththe potential of Hradec Kralove, and therefore the
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location in relation to the capital city is much m@ignificant for the municipalities than theicétion in
relation to Hradec Kréalove.

Key words: motorway, D11, development
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SMALL AIRCRAFT TRANSPORTATION SYSTEM IN POLAND —ID EAAND
MODEL ASSUMPTIONS

El bieta Marciszewskd, Izabella Bergef

The paper presents the idea of small aircraft pamation system in Poland based on research
being done within a grant of Institute of Aviatiatong with Warsaw School of Economics and Warsaw
Institute of Technology. The final aim of this st is to provide a fast means of transport to alish
regions, especially the provision of business trgggom any region in Poland within one day at tost
comparable to travelling by car. Within the reshaom SATS there was a series of investigation
on intra-regional mobility, passenger flows estim@atased on income distribution, time value anchin
regional mobility statistical database. Direct B¥sb (questionnaire) involved three regions,
900 respondents (households and companies). Ddlergd on intra-regional mobility is a basis
for modelling the demand for SATS services, inahgdiformulation of transportation task, selection
of aircraft and system workings. In the final phaseesearch an attempt will be made at working out
a comprehensive idea of SATS workings in Poland@lwith flight and fleet management system, flight
scheduling and service marketing. It is also assutinat SATS Data Collecting and Management System
(System Wide Information Management) will be estdgdd within SESAR programme by 2020. During
the research on SATS in Poland research and stodigsd out within EPATS (European Personal Air
Transportation System) project were used. These wagrart of the Sixth Framework Programme of the
EU.

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

Vlastimil Melichar ¥, Jind ich Je ek? Kate ina Pojkarova®

A fare is probably the most intensive studied faab transport demand. It is because of two
reasons: fare and its changes are relatively ebsytifiable and measured and it is also the mosy ea
and most often modified factor. A fare is crucittor for public transport service, because ihesrmain
source of income for operators. Generally, whifara increases, demand decreases. If the salewiog
fare increase will grow or come down, is dependfamctional relation between fare and demand,
I.e. demand curve.

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

It is usual to express the relation through eld@gtmncept. But fare elasticity isn’t just theacel
concept. It is also important tool for public traogt planning and controlling. Elasticity is used
for estimation of patronage and sales changes hwhibased on fare changes.

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

Stefan Mesticky; David Krasensky

The information systems of an infrastructure mangtp) are today an indispensable part of its
basic technological processes. Their significan@s lbeen growing even more in the setting
of the liberalized transport market, where manyaig railway undertakings (RU) or operators enter
the railway network and content for its spare céapa&he contribution discusses covers the higtelev
structure of the key information systems of the rasfructure manager, their coverage
of the aforementioned technological processes, filesigning the timetables and ordering ad hoc paths
to the operational control in all of its spatialdatime levels, to assessing the traffic and resglvi
the exceptional situations. As the most importaatidre, the authors emphasize a profound integratio
of all these systems, which involves unifying &létdatabases and facilitates reusing the captuated d
which boosts the overall efficiency of the systeiie authors draw from their huge experiences
of developing, solving, implementing, and operatingse systems, above all in the environment otiCze
and Slovak railway networks.

Key words: railway transport, infrastructure manager, traffentrol, information systems, integrated
solution, information interoperability, missionical systems, planning
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INNOVATIVE APPROACH TO DETERMINING RAILWAY LINE CAP  ACITY

Vlastislav Moj i§*, Tatiana Molkova?, Josef Buli ek®

The contribution deals with critical assessmentisgd analytical and graphic-analytical methods
for determining the lines capacity and of probleamsinected to the capacity formulation. Negative
outcomes from executed case studies force us &siigate new approaches, which would result in more
accurate capacity determination. Simulation modapgpear to be an appropriate tool allowing
the investigation of the capacity of transport asfructure in the interaction with the range offica
In case of incongruity between the transport infresure and the range of traffic operation,
the implementation of various arrangements inclgdihe economical assessment can be simulated
by means of scenarios. At the end of the paperaat dist of the experience with the application
of simulation modelling on particular lines in tBeech Republic is presented.

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

Stanislav PaltcH, Stefan Peskd

The paper studies vehicle scheduling problem foaedl as to minimize the number of vehicles
with several types of buses. A general mathematicalel is presented using graph coloring and bintale
linear programming formulation. A suboptimal algbm is designed and the way is proposed how to
exploit its result to reduce the corresponding leinalinear 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 Pieriegud

In recent years, the issue of closing down or a#igétion of low-density traffic railway lines
in Poland has become increasingly important. Themgsions are usually taken without undertaking
precise analysis, due to the difficulties inherentost calculation. Furthermore a distinguishiegttire
of this category of lines is that budget limitasoeand low profits are more critical factors thaavél time
and traffic frequency.

The paper outlines the main assumptions for thabkshment of a software-based system that
will support the decision-making processes conogriine revitalization of existing low-density linets
maintenance and operation management. The systhioh wan be useful for infrastructure managers,
railway operators as well as local authoritiescisrently being developed within the R&D project
undertaken in Poland in 2008.

Key words: low-density traffic railway lines, modelling trgport 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 *, llya S. Pisare¥

The system suggested was developed to make thenlagserocesses in manufacturing
and maintenance of aggregates more precise. Thidiaggsurfaces, components, units and their
couplings, that are in contact with replaceableottrer component parts are taken into consideration.
The system based on tracing the speed changesanmgut during the operation process, the cogplin
conditions produced by the parts in aggregate ds.uhhe methods of decision-making when Kitting-up
the whole list of aggregate items for assembly ftbm view point of providing the necessary precisio
of the coupling parameters are employed. All geocatparameters as they were given in the original
aggregate design are restored. The correlation iatefdependence of the dimensions of parts
in aggregates or in the vehicle can be showed tipagisembly dimension lines.

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

On the basis of the method suggested it will besiptes to create the on-line sources, which allow
to make the system more flexible, universal andullder enterprises and organizations dealing with
complex aggregates maintenance.

Key words: dimension analysis, assembly precision
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MODELS OF WEATHER AND TRANSIT DEMAND IN PUBLIC CITY TRANSIT
IN PARDUBICE

Kate ina Pojkarova®

Demand in public transit is influenced by wide rargf factors, weather is one of them. Citizens
of Pardubice make a lot of journeys every day. Teeywalk, ride their bicycle, motorbike or car tloey
can use public transit. Weather is important fairtklecision-making about their mode of transpatat
because when it is frosty, windy or rainy some isyglleave their bicycle home and prefer coveralebj
as well as people, who in sunny days prefer walking

This paper researches the relationship betweenmtefoa public transit in Pardubice and weather &nd
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 | N
RELATION TO THE PRODUCTION OF WASTE

Kate ina Pojkarova', Roman Hruska

The article deals with the transport volume in oegi of the Czech Republic in relation
to the production of waste. On the basis of wasadisics and transport statistics is researched
the greatness of the relation between the transpmttme and the production of waste in regions
of the Czech Republic. The relation is illustratgdphically too. We have many kinds of waste whigh
can monitor. The most important kinds of waste @mménicipal waste, industrial waste, construction
and demolition waste, waste from energy prod. (epadioactive), mining and quarrying waste, waste
from water treatment and distribution, agricultared forestry waste, waste from sanitation and aimil
activities and other waste.

Key words: transport, waste, relation, region

! Ing. Kateina Pojkarova, Ph.D., University of Pardubice, Jerner Transport Faculty, Department of Transport
Management, Marketing and Logistics, Studentska ®B% 10 Pardubice, Czech Republic, tel.: +420 4%% @95,
E-mail: katerina.pojkarova@upce.cz

2 Ing. Roman Hrugka, University of Pardubice, Jam®e Transport Faculty, Department of Transport Mgment,
Marketing and Logistics, Studentskd 95, 532 10 ®&@od, Czech Republic, tel.. +420 466 036 378,
E-mail: roman.hruska@upce.cz



5" International Scientific Conference , TheoreticaldaPractical Issues in Transport “
Pardubice, 11— 12" February, 2010 89

AUTOMATIC TRAIN ROUTE SETTING IN CZECH REPUBLIC

Vlastmil Polach!, Martin R i ka?

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

The process of planning the traffic and the execubf this plan are two independent activities
which have to be done simultaneously. The dispatdfethe remote controlled lines has not just
to optimize the railway traffic, he has to care tioe properly train route setting as well. The rsystem
of automatic train route setting should help himdmning much work on above mentioned activities
for him. System that fulfils these requirement@igomatic train route setting system. System aintr
dispatcher just decides how to handle the conflitiation and the function of automatic train route
setting will execute the command at the proper tifibis trend can be also seen in other countries.

Very helpful for dispatchers who control the raijwgaffic is the graphic timetable. There
is a common used application called GTN on Czedlwags which is supplied together with
the electronic interlocking from the AZD Praha. Fhipplication shows the actual and expected graphic
timetable in the most appropriate form for dispatcland moreover provides many other support
functions. New designed function of the graphidntreoute editor enables precising the predicted
timetable and consequently gaining the most pra@bplddiction in the next moments. Given that GTN
knows the actual timetable, dispose of data ohsrand knows the exact train location in real time,
the GTN is nowadays a powerful tool for decisiompurt for traffic control staff. Therefore, GTN
is an essential part of the system of automatio traute setting which is now being developed. gsin
the existing electronic interlocking, their rematantrol and the GTN application seems to be theesias
way how to implement automatic train route setsggtem on the infrastructure of the Czech railways.

Keywords: interlocking system, traffic control, informati@ystem, control system
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RAILWAY SAFETY MANAGEMENT SYSTEM

Pavel Popov

The article is devoted to the analysis of railwafesy management system. It is clear that
advanced railway safety management system is ot gmaportance for a country. The fact
is understandable as well as for the global comtyiuhie to rail transport is a part of the logistitein,
which facilitates international trade and econogriowth. In the article the author also examineskine
components of safety management system and theegetants to it.

Safety is regarded by the author of the articleaaprime consideration in the successful
performance of duties of railway managers. Managensespecifically responsible for the development
and implementation of safe practices and procedures

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

The author of the article stresses that it is irgrto railway safety management system that
company policy should sustain continuing prograresighed to promote the health and safety of all
employees and to co-operate with organizationsagsdciations devoted to safety research and edocati

Russia has 85,000km of railways, making it the sddargest network in the world after the US.
Rail dominates the freight transport network actimgn for 42.7% of total turnover, according
to the Federal State Statistics 8enand around 85% of total turnover, if pipeltregfic is not
included. Rail has a competitive advantage dubddarge distances between different productionecen
in Russia. The road network is currently insuffitien terms of coverage and quality of the roadsijev
the waterways freeze during Russia’s long wintdére Tajor cargo types carried by rail are coal (23%
of the total) followed by oil products, (18%) anahstruction materials, (15%). That's way railwajesa
management system is very important to RZD asr&ih@ay company of any other country.

Key words: railway safety, railway transportation

IStudent Pavel Popov, Moscow State University of MRai Engineering, Institute of Transport Enginegrin
and Operation Management, 127994, Moscow, ul. Gbvat dom 9- 9, Moscow, Russia, tel.. + 9067060201,
E-mail: pavel.ch.9@seznam.cz



5" International Scientific Conference , TheoreticaldaPractical Issues in Transport “
Pardubice, 11— 12" February, 2010 91

THE RELATIONSHIP OF ECONOMY, TRANSPORT AND SOCIAL
DEVELOPMENT —PRESENCE AND HISTORY

Zden k iha'

The paper observes the mutual relationships oketdmmomy — i.e. the natural need of people to
barter goods - and the transport and the follounmgacts of these linkages on the development aésoc
and area complexes. This is shown partly by théohesl contexts of the development of medieval
Prague to the present form along with the analgé@sesent statistical data concerning particulénky
national economy, environment and life quality.

The economy with high level of division of labourowd not be productive enough without
efficient transport systems. However, they requa@easing transport capacity and have impact en th
environment and power supply. It is a proved fdbgt countries with more liberal economy are
economically stronger (the relation between thesindf economic freedom and the gross domestic
product). But the question is, what are the conseges for other human activities and whether
in the transportation we can use the so called Bisznurve, which predicates that the environmental
impacts decrease with the increasing wealth.

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

Daniel Salava

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

Key words: relation model, transport figure, economical figuequilibrium, correlation, variable,
regression, indicator
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HUMAN — MACHINE INTERFACE RESEARCH FOR TRAFFIC EFEC TIVITY
AND SAFETY

Karel Schmeidler

Human factors and cognitive engineering competsn@rist in Europe but are scattered.
For addressing this fragmentation of research ¢agacHUMANIST gathers the most relevant European
research institutes involved in Road Safety andn3part to contribute to the eSafety initiative
and to improve road safety by promoting human eehgiesign for IVIS and ADAS.

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

Karel Schmeidlert

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

This dichotomy presents a challenge since “persanability is key to independence”.
Accessibility to the spatial opportunities in thallburban and rural environments is a hurdle feople
with reduced mobility, such as disabled people,eyd people, families with young children,
and the young children themselves. Society is dngngs getting older, and is more open to trarisnat
mobility patterns, including the growth of tourisand in-migration. Society is expecting more flegibl
mobility solutions, which need to be affordableodisr people with low incomes.

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

Karel Schmeidlert

Spatial mobility - a basic human need for movemariluences the overall development
of society. The present day offers many kinds oamseof transport and ways how to move fast even
at a long distance in the global world. Fascinatigrthis previously unknown possibility - to trael
over the world in a relatively short time - ofteivetts attention from the most natural and also
the healthiest modes of transport. Walking indeseithé first and basic transport mode, and whereedr
cases such as the handicapped, injured and for @hsons walking - incapable people are left ibus,
also the healthiest and most typical transport noddeiman beings. Unfortunately, the benefit of kirad
iIs nowadays often disregarded and replaced witbratieans of transport - most frequently individue
traffic. Present - day cities have changed intoaraas in which pedestrians are pushed out by dange
noise, and combustion gases produced by colums®pping and starting vehicles. Parking cars obstru
pedestrians' view and movement. The liberty of wakn city centres can be regarded as an attribute
of a free personality according to The Charterwidamental Rights and Freedoms.

Keywords: walking, pedestrians, walkability, urban spacey-nmtorised modes of transport
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COST EFFECTIVENESS OF WAYSIDE DERAILMENT DETECTION

Andreas Schobel, Thomas Maly?

Wayside train monitoring systems are an importasue of modern railway operation due
to the fact that more and more stations will becoemote controlled by an operation centre. Theesfor
the task of monitoring fault states on moving vidsdas to be overtaken by autonomous sensor system
Based upon the background of liberalized railwayk®e@it cannot be guaranteed that every vehicle
is equipped with necessary sensors for fault statenitoring when passing the network
of an infrastructure manager. Therefore each itriragire manager has to install wayside equipment
to check passing vehicles for fault states occegenThe worst case scenario of not recognized faul
states in time is a derailment. If preventing mamitg systems are not able to detect derailment
indications in an early stage, the derailment fiteglist be identified by dedicated devices e.g. vagys
derailment detectors. For safety related usage whale railway network the number of necessary
wayside installations has to be identified in cahte financial feasibility. To solve these queasto
a methodology was developed at Vienna UniversityTethnology to estimate the potential costs
and benefits under consideration of operational ndarty conditions. Costs are directly related
to the number of implemented derailment detectoftgreas benefit can be argued by reduced length
of destroyed superstructure in case of a derailnTdr braking behavior of different trains and ploénts
on a line are the boundary conditions for praciicgdlementation 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 *, Mirjana Bugarinovi 2

Charging system for use of Railway Infrastructuseone of the assumptions for introducing
and opening of Rail Market and appearance of nraféd operators on it. European Union members had
already introduced a charging system, but it i efirly to generalize influence of Access Charges
on market. Serbia is in the process of accessioth@éoEU and issue of Access Charges will be one
of the necessary conditions to apply. Thereforepgeition of the way of solving a charging system
in European Countries for Serbian Railway and $erbiimportant issue. How much should Structure
of Access Charge be different for Passenger angjtfrdrains due to the different market position
and competitiveness of Passenger and Freight &alifi this paper will performed factors that infige
on approach to choose structure for Access Chamesjde an overview and analysis how other
countries in Europe choose Access Charge, anddiegahat -their experiences.

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

Libor Svadlenka®

The paper deals with negative and positive effeftéransport on environment. The society,
as a bearer of costs on environment protection doesepresents homogenous unit. In term of tramspo
costs allocation the society can be split on spa@phere (environment protection costs especiabr b
public service organisations and civil service atties) and on individual sphere (majority of st
on environment protection bear in essence indivgjukinally the paper deals with the trends ofi$g@ort
in relation to environment including the problenfiobincing the external costs of transport.

The article is published within the solution of easch proposal VZ-MSM 0021627505
»The transport systems theory*.

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

Pavel Svandd, Eva Schmidov&

Contribution is devoted to the study of cracking of cast railwligg. In contribution
are summarized of findings that were found durimgestigation of source of cracking. Material prdjesr
were investigated by mechanical properties of nater Fracture area was study by macro
and microstructure (fractography) and microstruetand structure defects of bulk material was study
by optic and SEM microscopy. Initialization of ckawas found in synergic incidence of initial heat
cracks and stress concentration in sizable chahgeoss-section of cast. Main source of failure was
found in technology of heat treatment of cast andé very proper design of cast.

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

Michela Tirri *

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

Starting from the context of the Czech Pilot Prgjéts technical features, the scope of supply
and the main functionalities of this applicatiom,arder to focus the aims of the project, the ¢bation
goes to the description of the Integration andimggtrocess that Ansaldo STS applies on the ERTERIS L
projects, that is an incremental approach, fronodatory environment to real plant, and the contrdyu
gives details about what each step foresees arlgesnp terms of results.

Then the contribution focuses on the applicationhed incremental approach to the Czech Pilot
Project, and on the peculiarities of this applmatiwhich requested special additional integraéind test
procedures.

The attention is focused on particular test archites, starting from Ansaldo STS laboratory
architecture, which uses both simulators and taegatpments, but also focusing attention on sorsis te
that have been performed between different laboestdocated in different countries (Czech repyblic
France, Italy), using ISDN connection.

The test phase continued then on Velim test ringgsa site in Czech Republic, and, finally,
on the real Pilot Project line, where two differdast architectures were applied, betweeni Bay
and Kaolin.

This integration and test procedure allowed Ansatdperform all the functional tests reducing
as much as possible the use of the line and thadtgm the existing traffic.

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

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

Tom van Vuren'

Most transport infrastructure investments aim tduce average travel times and their appraisal
depends to a large extent on travel time savingstlagir value. There is an increasing recognitioeat t
in addition to average travel times, their reliapilaffects travelers’ choices and their valuation.
However, the representation of travel time varigbih network models, and hence our ability toefcast
future impacts on reliability, has been limited. e\ data sources have enabled us to establish
relationships between readily measurable charatiteriand travel time variability. This now allows
to incorporate reliability in project appraisaljng standard economic cost-benefit techniques. peper
illustrates the method with an example of hard &feruoperations on Motorways around Birmingham
in England.

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

Pavla Vohnicka

Motor transport brings in the community the suciessf the adverse effects as the externalities
consequently it is undesirable to ignore the coptaary trend of uncontrolled motor transport insea
but it is demanded to give support to all posdibsi which bring on the contrary sustainable growth
of the motor transport, also belonging to the cyadeasport support.

In present time there is the modern trend in tlimain the build-up and extend the quality safety
and functional cycle paths and routes which shoalttribute to support at the progressive cyclesipant
intensity increase.

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

Classical home sources are public and regional dsdthough limited and mostly are not
managing financing all costs. But they are accdptab one of several financial services.

The most notable home source is the State Funbrémsport Infrastructure which provides a year
considerable finance means for the build-up of eypaths and cycle routes. In 2009 SFTI budget
proposition is set 180 million crowns aside forgh@urposes the contribution can be provided fojept
up to 65% of relevant costs. The rules make itiptss$o co financing the projects which have reediv

grants from EU Structural Funds.

The foreign source is first of all EU Structuralniés. In actual period 2007 — 2013 are Regional
Operational Programs acceptable. They are basettheostatistical units NUTS Il which are situated
in the Czech Republic with the exception of theitedyity Praha. They are Moravskoslezskoe8hi
morava, Stedni echy, Jihovychod, Severovychod Severozapad andaliaol.

An applicant gives request for a grant in termstlid competent ROP who is belonging
to the respective one. Every ROP offers anotheglle¥ financial means University of Pardubice, Jan
Perner Transport Fakulty which are classified iRtoority Axes. Alike as in last period there aré¢ se
similar conditions of the grant namely that of #n&OP there can be financing maximum

85% of relevant costs.

Except for the financial scope the cycle support loa even a layout cycle paths and cycle routes
at railway bodies after cancelled railway’'s trasksse parameters are similar as cycle paths go(f
like) routes parameters and then the reconstructioailway body is not so financially demandingextl
possibility is to build-up cycle paths and cycletes along water streams, but the build-up can

be made as roads for more categories of transpgduse the roads are used even for the River-Basins
vehicles.

! Ing. Pavla Vohnickd, Czech Technical University iRraque, Faculty of TransportatiorScience,

Konviktska 20, 110 00 Prague, Czech Republic#dl20 736 531 332, E-mail: pavla.vohnicka@seznam.cz
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The legislative possibility for cycle support is-salled Landed Estate Modifications which solve
even strained legal relations of the landholdersravhich a layout cycle paths and cycle routes is
planned.

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

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

Josef Volek

Growing volumes of different waste types producgdnalustrial companies represent a serious
threat for the environment. Unthoughtful waste iliigion by means of dumping results to massive
valuable resources wasting on one hand and in amwient pollution by greenhouse gases emissions
into the air, endangering underground water byaextliquid seepage and soil contamination by heavy
metals on the other. The only possible method stistainable development is a consistent separation
of reusable materials contained in waste and t@isequent recycling, separation of combustibleavas
by means of environment-friendly technologies, ®pasation of bio-degradable materials suitable
for composting with a consequent return into natowriment cycle, and last but not least, by safian
of hazardous waste components and their ecolofliqaldation/use. The article focuses on the opgion
of operational research methods in combustible evasinagement, handling separated bio-degradable
municipal waste components and hazardous wastegaanaat in the Pardubice Region.

This research is funded by the Research Projecbryhef Transportation Systems MSM
0021627505.

Key words: municipal waste, combustible waste, bio-degradafalste, hazardous waste, computer-aided
decision making, operational research, theory aplys, location analysis

! doc. Ing. Josef Volek, CSc., University of Pardebidan Perner Transport Faculty, Department ofrimdtics
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5" International Scientific Conference , TheoreticaldaPractical Issues in Transport “
Pardubice, 11— 12" February, 2010 105

THE APPLICATION OF FUZZY LOGIC TO A SIMULATION OF
RAILWAY STATION

V ra Zahorova!

This article is a contribution to investigation ceming development of a simulation model
of a passenger railway-station. Concretely to & phthis research, which is related to a problémy
to simulate a choice of a platform line to a dethyeain. Potentiality of different methods of a
computational intelligence to this task handlingswaviewed. Although another method — an evaluation
of options — was used for construction of simulatrnodel [3], an applicable result was obtained also
using fuzzy controller. An idea of fuzzy infererened of fuzzy system structure is described in plajger
at some length. Following part is especially foclsa a way how to create a fuzzy rules base. Last p
of paper shows some results obtained in the prookesseation of a Mamdani fuzzy logic controller
and in the course of verification of its ability¢hoose a line to a delayed train correctly.

Key words: simulation, fuzzy controller, rules base, railway

! Mgr. V ra Zahorova, PhD., University of Pardubice, Jann®erTransport Faculty, Department of Informatics
in Transportl, Studentska 95, 532 10 PardubiceciCRepublic, tel.: +420 466 036 476, E-mail: veaharova@upce.cz
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PECULIARITIES OF INTERACTION BETWEEN TRANSPORT
INFRASTRUCTURE AND ECONOMIC GROWTH

Diana Micevi ien !, ilvinas Bazaras?

The link between transport infrastructure and eaanalevelopment has to play a significant role
in the development of transport network plans in @suntry. In fact, the relationship between inussht
in transport infrastructure and economic develogrhas been the subject of investigation for quiiees
time. Despite this, the subject remains mired inticversy. The difficulty of establishing the retettship
between transport and economy is that numerous fdlstors influence this relationship. The process
of economic development, where besides transpbgrdactors play a part, must have a central place
in a consideration of transport and economy. Thipep, based on recent exploration of the authors,
examines the question whether and under what ¢ondideveloped transport infrastructure engender
economic activity. The paper explains the naturetlsd problem and describes the foundations
of the possible interrelation between the effdutsriselves. Seeking to analyze the effects andatiees
of their evaluation in more compressive manner, d@néhors of the article present firstly initiative
processes of interaction between transport infuegire and economic growth, secondly mechanism
of their development in producing economic envirenin The results of empirical testing of the model
are also presented.

Key words: transport, infrastructure, effects, cost, econognaavth, measurement
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