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Abgtract: In terms of building a network parking strategfes freight transport may be considered two vasant
a building (completing) car parks on abandoned arflér crossings, respectively building a whole mestwork of
parks. Creating a network of parks for freightrighie interest of the Slovak Republic as well a&sHEuropean Union.
The subsequent optimization is dependent on thigyjoéroad infrastructure and the traffic intetysin the monitored
sections. It is therefore important selection dfadile candidates, administrators and their sulsgigassessment of the
appropriateness and services provided in selecttions. Identification of parking in the SR eresbto choose the
effective solution for intelligent networking anecsire parking.

1 Introduction In terms of strategy of building a network of

The correct position of the car park, firm, machjpe Intelligent Safety Parking (IBP) for trucks may be
warehouse in area has a great effect on transpsrtthe considered two options [1]:

time it takes for the distribution and to all atiis * building (complete) parking on abandoned border
associated with the distribution. Allocation angdat are crossings,
dependent on a number of factors to be taken irtouat * developing a completely new network of parks.

at choosing a site. In terms of solutions, it iprapriate

to use a number of approaches that could complement When choosing the strategy of building an Intefiige
each other. To determine the location of car park3arking System network (IPS) for trucks can be eglidy
network can be applied methods as a method of AQur variants and their combinations:

Weber, Launhardt's method or multicriteria decision * reconstruction of the parking lots of abandoned

making approach (System Block Criteria DecisionB- S border crossings,

method) which in its solution considering other gibke * developing a completely new network of parks,
factors such as traffic, which may influence theisien * use of parking areas at fuel stations and roastmu
about the location [1]. Assuming that the optimiatahce « use of parking areas of road freight business

of car parks is increasing with the quality of road  (National Bus Transportation - NAD).
infrastructure (sections of motorways, highways and )
class roads) is necessary to the evaluation ofitmmto 2 Analyssof the elementsof the concrete

apply the results of the qualitative analysis, a4 as the region for the needs of allocation and
prospect of building elements of the road netwankick layout

driver has a tendency in any situation to achieve 1no 1305 European Road Network (TERN) of the
maximum range of during limited hours under theenr g\ a1 Republic is represented by the best roatbsys

.Of level of traffic Iavash and _road mfristrfuc;:kre.nA that the state provides, it is motorway network and
Important parameter of the entire network of cakpas  , ygisional network, which consists of highways and

evenness of coverage of the whole territory of$t®ak 545 “some stretches of I. class. TERN road nitabr

Republic with the capacitance variation of thensity of ¢ 5)6yak Republic provides the fastest connedtidhe

traffic in specific area [2]. _ transit traffic in the east - west and north - fodthe road

20087|ovak :?_epu.bllc IS a pgrt gf thed Sbchsngen aree®SNfierwork of the Slovak Republic is shown in Figure 1
, resulting is many abandoned border crossings tepN  road network  structure clearly defines the

the!r related .parkir)g. For this_ reason, as one h&f t allocation for building intelligent network parks]] [2],
variants was investigated possibility of using sueplus [3].

assets today, for this is difficult to find applica. Among the studied site of the former border cragsin

and the national parks network TERN be classifigdry
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Komarnik, Stara Cubowvia, Trstena, Skalité, Makov, Republic, while road traffic intensity is expresdsdthick
Trercin, Rajka, Sahy, Zvolen, Milhés Berg, Sekule, lines depicting the road network. When the linthisker,
Zavod, Malacky, Zlaté Piesky, Stupava, L&ma then is higher the intensity of road traffic. Figut shows
Triblavina, Cataj, Zelen& Cervenik Piefany, Hradok, that the traffic intensity increases moving fromsteto
Beckov, Kostolna, Zamarovce, Dubnica n/V, Prejtayest of the Republic. On the basis of traffic levét
Ivachnova, Dechtare&;emice, Velinok, Hybe, Petrovany, recent years can be assumed that the requirenuerttsef
Janovik. capacity of the individual parks will be highertire west
, - east.
JF Analysis of available information, such as
www.truckinform.eu where the road freight transpiort
the SR is listed the six high-capacity car parka(Btava
2, RoAava, Kosice, ...). It was found that there areast
four parking spaces; respectively companies listedhe
web site services do not offer parking.
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Figure 1 TERN road network of the Slovak Republiuice:
Slovak Road Administration)

The intensity of road transport within the terntaf
the Slovak Republic is regularly monitored by ¢
nationwide road traffic census since 1958. Cycle ¢
adding is five-year national surveys since 198Fears
ending in 0 and 5. The last nationwide road trafBasus
survey was executed in 2010 for highways, roadsd
II. Class Ill and selected roads classes [2]. ] ] . )

Figure 2 shows the progress of the intensity ofiroa Figure 2 The schema course of the intensity ofitrah major
transport on main transport corridors of the Slovak road routes SR
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An analysis of traffic intensity at each borderssiag

Additional parking, but are very limited, offeringthat border crossings with the highest intensitfPaland
parking areas and parking for highways and expragsw are: VySny Komarnik — Barwinek, Trstend - Chyznéhw
Services within these parks offer a particular foodCzech Republic: Mosty u Jablunkova - Swovec,
sanitary facilities and the ability to refuel, haless Makov - H. Bé&va, Drietoma - Stary Hrozenkov, Brodské
opportunity and the possibility of rest. The cutrstate of - Bieclav, with Austria: Bratislava - Petrzalka - Berg,
large-scale parking in SR is non-systematic pdimtbeir Jarovce - Kittsee, with HungaryCunovo — Rajka,
building and the low level of service. A surveytoé SR Rusovce — Rajka, Sahy - Parassapuszta, Milhes
is resulting that the establishment and developnuént Tornyosnémeti, with Ukraine: VySné Nemecké -
high-capacity of car park is based on the persondihorod.
initiative of several business entities, takingimiccount In terms of prospective analysis of the use of jpark
the wider road network structure of SR, its needd a spaces at gas stations and motels focuses on tR& TE
without taking into account the Trans European Roagetwork. In these cases the guarded area, whetancer
Network (TERN) to European standards. Unsystematgervices, such as options, restrooms, snack bar,
construction of car parks with the risk of loss ofespectively restaurants, without accommodation.

profitability for entrepreneurs and thus risk extion of Other options available parking and parking areas a

such parks [1]. at gas stations, Shell, OMV, Avanti, Agip and Slaftn
and roadhouses, where parking capacity is quitgeldm

3 Defineof the allocation and layout for ranging approximately from 20 to 50 such trucks for

arkina of freight transport in concrete example Zamarovce pri. Tr&ime, Janovik, VBigIe
Fegiong 9 $ Studntky, roadhouse Halier, Dechtare, CieCataj,

. . . Budta and more.

__In terms of n_etwork d9s'9” for freight car parks 'S" Inan analysis of the current state to privatizatior
important to define _the @stgnce_ between parlfllrtg; 10 4rucks has been made a survey in enterprises dbthmer
with great influence in this direction has a paositiand freight car transport (NAD), which are now privatel

S'Zek.Of the countryl.( It Is important rf}or the_ ?Ilu?é of " owned. The analysis shows that the parking capagity
parking areas to take into account the positioatina to currently used, respectively, companies doaffatr

surrounding states, respectively high-capacitypeaks in - ¢, services, though, as they have adequattifsilas

neighbouring countries. . . well as services. One of the few companies that afflot
Slovak Republic in terms of transit has an impdrtan guard the trucks is NAD Trnava

position in Central Europe and aiso in terms ohsia In terms of future developments in the field ofdoa

between Western and Eastern Europe. SR Is (_)negof Waulage parking is possible to reach the curresinlesses
smalller countries of Europe. The largest dlredta_dlse N 2nd offer them the opportunity to enter a netwarcar
the direction east - west (Zahorska Ves - Novaigadis parks within the EU

429 km. The largest direct distance in the directiorth - The analysis of free parking areas after the former

south (Skalité - Obid, a road connection aboutR8]is g4t enterprise bus was contacted current owriermo

196.7 km. haulage firms and bus companies Slovakia. The above

T_hg assessment of Iandsc_ape parameters, it s Clgﬂ'éllysis shows that free parking space in mosbnedi
that it is important to s_ystematlcally build parm_h)ts 0 and “district towns, namely: Bratislava, KoSice, ol
the small area to avoid unnecessary congestiontt®d git  Humenné. Michalovce. Vranov nad Top

possibilityofunuse_d .capacity [3]. . obrance, Dunajska Streda, Nové Zamkye, Trnava,
In terms of building a network of parks in generagynqya Bystrica, Treiin, Liptovsky Mikulas, Zilina,
seems appropriate to divide the parking areas an YBovazska Bystrica, Zvolen, Eenec, Prievidza, Detva,

Ievells. l. level is represented by parking lotst t\bvau]d Svidnik, Rodava, Stropkov, Rimavsk& Sobota, Senica,
provide all the standards of modern parks. II. llé8e gio 41 bowia

represented by parking lots that would provide dasi™ | tarms of economy and the possibility of building

ser\élcesffor C:I‘IVGI’S almc_j tran?pohrt. . K intelligent parking system for trucks in the Slovak
enefit of completion of the existing car parks aFfzepublic are rated as the best network followindkcgia
border crossings is saving considerable funds for | o' atwork of parking areas at border crossings

landscaping, the existence of utilities, the existe of « a network of parking spaces for car traffic afiht
social facilities and the possibility of buildingrf the operators\gnd SIO\F/)akiz; Bqusp ic aigh

needs_, rest, food, medical assistance, servicersuting After Slovakia's entry into the joint space and
security services. . termination of Schengen crossings remained at the
The disadvantage of such a system may in some:cas

. e ; OME:CaSSftrance to the Slovak Republic a number of unused
obsolete sanitary faC|I|t|e_s, inadequate par_klmgas;lc_m In buildings that have sanitary facilities, unusedceffand
terms of location and in terms of spatial optios f '

. industrial space, utilities and appropriate adagmtat to
further completion. P pprop &t
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the areas for parking trucks. These sites can bd just As the best variant appears at present is a
to build a smart parking system with a network serv combination of both systems networks (Figure 3)ntbed

In terms of uniformity of coverage of the Slovakfor proper analysis, assessment and selectiorlaafadé¢d
Republic parking spaces, a network of suitable ipgrk points and their inclusion in group |. parking cpiey
areas at border crossing added to the site withe1 tll. categories, respectively their exclusion fromet
territory (Figure 3). system by the non-defined criteria.

In terms of the global assessment of the struabire
the road network and international transport routes

built social network, they are suitable for seguaf car
parks and there are built network engineering. The
problem of these sites is the property of the apoading
object relations and the necessity for further gweent to
adapt of these places for the needs of standaad tdv
trucks car parks [3], [4].

Another option is the use of existing private pagki
areas within the existing of carriage of goods spamt
operators (NAD), respectively Slovak Bus Transport
(SAD). Some private car parks satisfy the requirgse
for operating within an international network of gearks
and are willing to expand their services accordimghe
requirements and needs of the EU. Private operators
expect financial participation by the state, retipely EU
to build these parking spaces [2].

Because network structure of car parks for trucks
(NV) contains in terms of allocation of car parkssitions
a few points [5], is in terms of its final realizat suitable
to define of building in stages (Figure 4).

In the F' stage is necessary to build a car parks NV
position in locations PreSov, Zilina, Zvolen and
Bratislava, the site is meant wider environment
destination depends on the connection to the road
infrastructure and construction possibilities ie thefined
area.

In the 29 stage is necessary to build a car parks
position of NV in locations KoSice, Nitra and Tuém

In the last 8 stage it is necessary build a car parks
position of NV in locations StraZske, Poprad,éemec
and Trnava.

The resulting solution since thé stages of building
car parks for positions trucks (NV) satisfies lggic
logistics and quality requirements for car parksl&yout

Another possibility to extend the parking system fo "~ o
trucks is topuse par>ll<ing spaces thaE[) are %wr):edhby {positions. Each subsequent stage of building cakspa

current operators of freight by road (NAD) angmproves the quality of services provided and dsfin

- ; network.
respectively Slovak Bus Transport (SAD) (Figure 3). .
Some of the interviewed companies have also no Truck parks on border crossings, currently owned by

offer a variety of services for trucks and are mgl to the National Highway Company (NDS) are for

extend its range of services required, to meet tH@plementmg a whole is not very difficult but miya

requirements of intelligent parking and physically worn out and in terms of implemeotat
' are also consuming for investment [3], [6].

S|
.

S heavy goods vehicles is necessary to consider thith
’ existence of suitable parking spaces that areattocon
B the border crossing points to neighbouring coustaed
'&@  operators parking areas the current road freigttsport
\ 3 operators (NAD), respectively. Slovak Bus Transport
LB (SAD) (Figure 3) [3].
?j 5 The positions of the of abandoned border crossing
% § points are largely equipped with suitable parkimgas,
[:4
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Car parks privately owned are in terms of using Although these mentioned aspects show the
immediately available and classifiable into thewoek correctness of phased building a network parks RV i
structure car parks of NV. In terms of capacitye ttar  Slovakia. In the % stage of building positions Bratislava,
parks offer a view of the capacity requirementsttaf  Zilina, Zvolen a PreSov can be used car parks ateibo
market, is in all cases the necessary investmerthén crossing points and car parks in privately owne®AD
capacity and technical completion [7], [8]. Theremt and SAD, which already exist and in the currenhecaic
owners of car parks for in this regard expect supfpom  situation are this approach advantageous andoeatdte
either the state or the EU. The only drawback ikipg [11], [12], [13].
agreement between the owner and the state.

Economically and time least favourable in termsl  Project of the car parking network
buildliljg a netyvqu i§ to b_uild a car parks__of NV in building
Ioc_almes of existing industrial parks, in _addmcuo set- In the pilot project was selected four suitableatoms
aside from land resources and any engineering meSWo prexqy  Ziling, Zvolen and Bratislava. In the irdisl

th_ere IS nothl_ng. In these cases, the_State_, BePYEU |5 oations have been defined appropriate businegiesn
will have to invest a considerable financial voluf$¢ | hich have adequate capacity, technical safety and
[10]. services (Figure 4).

. In location PreSov was selected, as the appropriate
subjects following companies: SAD PreSov, a.s.,i¢a@s

: 2, 080 01 PreSov and Marian Troliga - MT, KoSicka 2
080 01 PreSov.

la In location Zilina was selected, as the appropriate
subjects following companies: NDZ, s.r.o0. Zilinap3cka

2, 010 01 Zilina and VALIN, s.r.o., Pri Celul6zk&76,

010 01 Zilina.

In location Zvolen was selected, as the appropriate
subjects following companies: SAD Zvolen a.s., Balk
53, 960 01 Zvolen a D.K.C., s.r.o., Balkan 53, 980
Zvolen.

In location Bratislava was selected, as the apatapr
subjects following companies: NAD 820 Bratislavas.,a
Roziavska 2, 821 01 Bratislava 2 a Slovak Lines a.s.,
Mlinské nivy 31, 821 09 Bratislava.

In the locality of PreSov was negotiated with two
firms which have adequate space for the creatiemafrt
parking area their position on the road networlgacity
possibilities, services rendered and the posséslifor
their future completion. Companies which was adsings
are SAD PreSov, a.s., KoSickd 2, 080 01 PreS3ov,
www.sad-po.sk and Truck Centrum Marian Troliga —,MT
KoSicka 20, 080 01 PreSov, www.mttroliga.sk.

Companies are positionally near each other but SAD
PreSov, a.s. has limited access from the streeick®s
which leads directly to the highway D1. Within theival
is built railway underpass, which limits and preigem
crossing of higher freight vehicles. The railwaylarpass
can be bypass but with complications towards ttyg ci
centre across the street BudoVakg.

Access to Truck Center MT - Troliga is directlyrfio
the street KoSick& without restrictions.

In terms of capacity, both companies have roughly
similar capacity for parking of 60 parking plac®¢ithin
the SAD is also necessary to allow for priority kiag
their buses, which significantly reduces the capaof
parking.

Figure 4The final proposal of the car parks layout for NV For the above reasons, it was at negotiationsrogedi
according to construction phases [3] only with company Truck Center MT - Troliga, which

smer koridorov do zahranicnyeh miest

Legend
SR road network

[wEn
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0 Stage I,
O stage .

@ Truck car parks - NV
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from the possible development and allocation of sma Companies are positionally located advantageously t
parking area in the locality PreSov more favourable the main motorways. KAISER Spedition has favourable
In the locality of Zilina was negotiated with twioris  entrance ande exit from highway D1 and near of Gyp
which have adequate space for the creation of sméstairport M.R. Stefanika. NAD 820 has good enteanc

parking area their position on the road networkyacity and exit to road I. clags 61 too with direct connection to

possibilities, services rendered and the possdslifor the highway D1.

their future completion. Companies which was adsings In terms of firm capacity NAD 820 has about 150

are NDZ, s.r.o. Zilina, Kosicka 2, 010 01 Zilina,parking places. Company KAISER Spedition has about

www.ndz.sk a VALIN, s.r.o0., Pri Celulézke 1376, 00D 80 parking places.

Zilina, www.valin.sk. The fact that both companies are willing to papite
Companies are positionally near each other but ND#&n a pilot project of smart parking areas are coierely

s.r.0. Zilina spite of initial promise of particijien in the located to transport infrastructure and provide ligua

project for the delay in the solution (interruptiofthe services for freight transport also capacitiveadéhces in

project in 2011), dealt with their economic sitoati the number of parking spaces is recommended both

renting of parking space to other businessesompanies in the area include to the pilot project.

Consequently, the company currently not have adequa

facilities and project resigned. 5 Summary

As another business entity which is willing to wark Based on the results of the survey of truck cakipgr
a pilot project is the company VALIN, s.r.o. Zilin&n  gperators is possible to state the following facts:
terms of capacity the company has 35 parking splaces ~ «  The pilot project addressed all companies are
freight. Allocation VALIN, s.r.o. Zilina is an entrepreneurially run and hence also the capital-abd
advantageous to way I. class |/18vW|th direct cotine depends On|y on a Specific business p|an and reatfirn
to the highway D1. VALIN, s.r.o. Zilina is interest in  fynds.
the future development of activities related to the . Each of the addressed Companies expect Support
provision of parking services. It is the reasonitfotusion  from the Department of Transportation in the forfn o
of this company in the pilot project. . _ subsidy for the construction, completion, respetyiv
In the locality of Zvolen was negotiated with twomodification of administered space to the desiese!l for
firms which have adequate space for the creati@mefrt the needs of smart parking.
parking area their position on the road networlpacity « A common feature of the selected companies is
possibilities, services rendered and the posséslifor that they all need to build, respectively upgraded
their future completion. Companies which was adsings electronic security systems, lighting, security dewcing
are Prva dopravno-mechanina spolénog’, s.r.o., T.G. of company area and build a public Internet corinedh
Masaryka 3425 — Bariny, 960 02 Zvolen, www.1dmsisk what respect they expect contribution from theestat
D.K.C., s.r.o., Balkan 53, 960 01 ZVOlen, www.dkc.s From the side of business entities is preparing of
Companies are positionally located advantageowsly parking areas, respectively provision of serviseashing
the main motorways. Even 1.DMS, s.r.o. Zvolen ale a trucksi tires Service’ sale of spare parts' e]xp)meﬂy
D.K.C,, s.r.o. Zvolen are favourable entrance axitite  ynderstood as investment of business entity withioet
the way of international importance E77 with direchssistance of the state.
connection to the R1 expressway. From the side of the state all interviewed companie
In terms of firm capacity DMS, s.r.o. Zvolen hasexpect financial support especially during startsepvice
about 30 parking spaces D.K.C., s.r.o. Zvolen Hmsia of smart parking place to achievement of its padiity.
60 parking spaces. In the current state are companies capable of tipera
The fact that both companies are willing to papate  of truck car parks but not in full equipment to the
on a pilot project of smart parking areas are coierely requirements of intelligent parking. The subsequent
located to transport infrastructure and provide liua development of the market will support the busingas
services for freight transport also capacitiveat#hces in  and convinces of suitability of investing in thisrsices
the number of parking spaces is recommended bofBctor. On the basis of last year car parks trafficbe

companies in the area include to the pilot project. possible more specific of need of real supportbsily
~ In the locality of Bratislava was negotiated withot  from the state for companies which realize thisiser
firms which have adequate space for the creaticmart Mechanism for financial support truck car parks mus

parking area their position on the road networlpacity pe built on parity represented by the state anbusjness
possibilities, services rendered and the posséslifor sybjects because of commitment and verifiabilitybgs
their future completion. Companies which was adsings the state, as well as by the business entitiesfolimns
are NAD 820 Bratislava, a.s., R@ska 2, 821 Ol the state also business entities will be interestethe
Bratislava 2, www.nad820.sk and KAISER Speditiongevelopment of car parks and profitability of funds
Hraniéné 22, 821 05 Bratislava, www.kaiser.sk. expended [3], [14], [15].
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On the basis of requirements of a specific businessnder announcement to car parks lease at border
entity on maintenance and services developmerntossings, which are owned by municipalities and th
respectively technical assessment of parking padend state and their completing to required level.
manager as a representative of the state for toveey
and operation of truck car parks verify its legaicy. In
the case of requirements legitimacy state by patigre Acknowledgement
50% financial resources will contribute to the s$fp@c This paper was created within the VEGA grant projec
purpose and implementation of requirements. Busineblo. 1/0036/12 "Methods development and new
subject will contribute in the same parity sharédfor  approaches to design of input, interoperable antbou
the implementation of requirements from its owrwarehouses and their location in mining, metalluemd
resources. Support from the state is non-refundabbeilding industries”.
contribution to the traffic of truck car parks.
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