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Abstract: The contribution deals with black spot management and road safety in Slovakia. The
principle of creating a safety communications is to avoid factors that give rise accidents, resp. factor
that impairs their consequences. An important part of the problem of creating road safety is also a
systematic search and elimination of the black spots. It is a matter of efficient, because more than one
third of road accidents are concentrated in low 3% of the length of road network. The importance of
the existence of black spots is mostly right in some circumstances the presence of road, which
encourages the emergence of accidents. This circumstance is therefore necessary to find means of
analysis of accidents and removed from the field of communication. There is no need to incur large
financial packages to measures for reducing accidents in the area. Sufficient is in most cases a simple,
inexpensive thoughtful action.

Professional public opinion in many European countries reinforces the idea of management
development black spots in the traffic engineering, in the EU known as Black spot management. It is a
system of working with traffic accidents, their statistical values, work with the accident site, with black
spots. It is characterized by its simplicity, efficiency and visibility.

Key words: road safety, black spot management, accident, risk, critical infrastructure

INTRODUCTION

Motorization and road transport are still increasing. Except indisputable advantages also bring a big
load growth and increasing road network demanding requirements for transport and its safety.
Transport safety is not only traffic, social but also economic problem. Transport accidents are
associated with great material damage, permanent injuries population and very often the loss of human
life. Therefore, the road safety and the various factors affect special attention to an extraordinary
world. Traffic accidents of the road traffic occur unevenly, resulting from the places where traffic
accidents are cumulative. Such points are referred to as local part accident, accident zones, or black
spots. Road safety is an explicit effort to eliminate such a place.

To implement methods of assessment and identification of black spots on the road communications
need to work with an assessment of traffic accidents in the SR. Currently it does not exist an integrated
database on accidents and orientation in reports of accidents is a laborious and tedious. In the first
place it is necessary to create an integrated database into which will be inserted information about road
accident.
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BLACK SPOT MANAGEMENT IN INTRAVILAN

It is important to establish the definition of accident site. The black spot on the road network is a site
in the max. 0.250 km length, high number of road accidents or high number of consequences.
Evaluation of black spots in an intravilan is based on the assessment of road communication and the
traffic situation. For evaluation of black spot we use following relation:

NA,

1 F =
M 0,5+7.107. DI,

RF risk factor of road
NA, average number of accidents over the last 3 years
DI4 average daily intensity per year

According to the risk factor can be compiled in order of greatest risk communication from the
view of the possible emergence.

Calculate the safety index of road communication we can find, if the road communication is dangerous
and therefore prone to bodily harm.

@  I1S=(100.N,)+(10. Ny, )+ Ny,

IS index of safety of road

Nb number of death in the area in the previous year

Nsgr  number of people with severe injuries in the previous year
Nsui number of people with slight injuries in the previous year

In cases where safety index of road is more than 20 should be classified as the black spots.
This means to protect human health and life, so this limit is very low. Otherwise when the
safety index of road is 20 or less, we classify road communication as relatively safe in terms
of causes of road accidents.

The next step is the application of moving window in the field of communication. In the event
that window appears 3 or more accidents in one year, consider this segment of the black spots.
For the application will use the window length of 250 m. (Fig. 1).
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Fig. 1: Methods of finding a black spot in intravilan

If the result RF> 0.8, we evaluate the road as a risk road track. If it is a black spot, it is necessary to be
confirmed by an application of moving window methods too.
Figure 2 shows a graphical procedure for determining black spots on the road network.
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Fig. 2: Graphical procedure of determing black spot in intravilan

BLACK SPOT MANAGEMENT IN EXTRAVILAN

In the fight against fatal accidents is needed an uncompromising approach. Therefore, in cases when
the safety index of road is more than 20, it is necessary classify this communication as a black spot.
Otherwise, we classify the road track as a safe in terms of causes of road accidents. The application of
moving window, use a value of 1 km. Within one year, application of moving window has to record at
least 5 road accident, although only material damage. Then stretch classify as black spots. (Fig. 3).
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Fig. 3: Methods of finding a black spot in extravilan

Selection of the appropriate length of the moving window is conditioned by the fact that in extravilan
are speeds of transport means much higher than in intravilan and the transport means travels a greater
distance. In the case of roads in the territory of extravilan is appropriate to determine the risk factor. It
is not as a condition for determining section for black spots, but is a factor for reference about
increasing or decreasing number of accident. For the better orientation in methodology of evaluation
of black spot management in extravilan see the figure 4.

|| 1S >20 [ Bseor |
|| IS<20 [=—=—P»|| Moving window

> 5 accident <5 accident

MY 4

\ 4

Ve

|| RF> |=p»|| Riskroad

|| RF < [==p»|| Safety road

Fig. 4: Graphical procedure of determing black spot in extravilan
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The essence of the existence of black spots usually lies in the presence of any circumstances of the
road, which encourages accidents. This circumstance is therefore necessary to find means of analysis
of accidents and remove them from the area of communication.

MAPS OF RISKS AND CRITICAL INFRASTRUCTURE

According to the Regulation of the European Commission in December 2010, the role of every EU
member countries is gradually create maps of risks in natural and industrial nature. These maps should
be created till 2015 and based on current tasks of critical infrastructure issues. Currently usable map of
risks is a map of the road network from Eurorap. (fig. 5)

Taking into account the density of road network, it is possible to conclude with situation, in which if it
is not very widespread disruption to roads in the Slovak Republic is in principle possible to set a
diversionary routes for the remaining land communications. It seems that the transport processes will
be provided but with a time delay, which should not harm the operation of the national economy.

To critical transport infrastructure should include only those systems transport, whose loss, damage or
destruction could result in loss of human life, serious damage to human health, property damage, or
deterioration environment. The measures used to protect transport infrastructure should be to reduce
the possibility of failure and to limit the effects of these failures.

Critical infrastructure elements in the condition of Slovak Republic are only ways of I. class and
bridges on them. Their disruption or destruction would affect the planned transfers forces, as well as
supply and transportation during the war.

National Highway Company, Ltd. managed and maintained operating highways, roads for motor
vehicles and first class roads in the area of roads. It is also an investor, which provides for the
construction of highways. As elements of critical infrastructure may be under the motorway and road
network selected some road tunnels and bridges and cable network contained intravilan and extravilan.
These objects in the protection of critical infrastructure elements in the sub-sector of road
transportation require a specific approach involved are often part of the black spots.

The tunnels would need to increase repression prevent shipments of dangerous goods because the
signs are excluded, but unfortunately not respected. The fact could lead to incidents during normal
transport and possibly be used for preparing a terrorist attack.

In terms of peace is hard to identify objects and roads covered by the Slovak Road Administration,
that would be included in critical infrastructure and their removal should a major impact on activities
of the organization. Evidence of this, there are relatively common serious accidents, which rejected a
way of operation, to prevent passage, or it partially difficult. In a relatively short time adopted the
solution by diverting traffic to other communication.

For the proper functioning of road infrastructure are all residents in need every day. In the future,
defined critical infrastructure in road transport is very important for the state. Disruption of element of
critical transport infrastructure has a negative impact on the functioning of the transport system. These
consequences are more severe, more complex infrastructure system is disturbed. It is necessary to
eliminate or at least mitigate the impact of potential risks. It is necessary to analyze risks, weaknesses
and level of their own capacity. It is necessary to establish and consolidate minimum standards for
protection of critical infrastructures, reduce vulnerability, to protect people and critical resources and
systems on which depends the existence of society at the national level to harmonize rules for
transporting hazardous substances, put great emphasis on a key transport points such as bridges,
tunnels, intersections, or equipment designed to load or unload goods.
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Fig. 5: Map of risks in road network in SR

CONCLUSION

Annually there are many new cars on the roads.. In the Slovak Republic is road network
branched, but it is not sufficient for the number of cars what we see every day on the road.
First class road is enormously burdened. Construction of new roads, motorways and
expressways needs to lighten the burden on existing roads. Congested roads are very
dangerous and often occur in the accidents. These can accumulate in the vicinity of one point
for various reasons. This produces black spots management. It is undesirable to transport and
therefore it is necessary to work with black spots, and take action to preventing its further
generation, or its elimination.

REFERENCES

[1] Backor, P.: Metodika identifikacie a hodnotenia nehodovych lokalit na pozemnych komunikéciach,
Zilina, 2011

[2] Dvorak, Z., Sventekova, E.: ZvySovanie bezpe¢nosti dopravnej infrastruktury. In: Civilna ochrana,
revue pre civilni ochranu obyvatel'stva. ISSN 1335-4094. Roc. 12,

[3] Dopravna politika Slovenskej republiky do roku 2015. Bratislava, MDPT, 2005, 42 p.

[4] Mapy rizik v cestnej doprave (30/8/2011) www.eurorap.com

[5] Novak, L. akol.: Planovanie zdrojov na rieSenie krizovych situacii — vysokoskolska ucebnica.
Bratislava, VSMEVS 2010. 308 s. 40%. ISBN 978-80-970272-4-7

[6] Ponist, S.: Kriticka infrastruktura v cestnej doprave, In: Logisticky monitor, internetové noviny pre
rozvoj logistiky na Slovensku, ISSN 1336-5851

[7] Seidl, M., Tomek, M.: Niektoré problémy kritickej infrastruktary. In: Civilna ochrana. Bratislava,
UCO MV SR, 1o¢.10, &. 6/2008, s. 41-46, ISSN 1335-4094

[8] Vidrikova, D.: Ochrana prvkov kritickej infrastruktary v cestnej doprave, In: Logisticky monitor,
internetové noviny pre rozvoj logistiky na Slovensku, ISSN 1336-5851

This article was supported by project APVV No. 0471-10
Critical Infrastructure Protection in Sector Transportation

IvV-24
20"™ INTERNATIONAL SCIENTIFIC CONFERENCE “TRANSPORT 2011”



YIIPABJIEHUE YPE3 METOJA HA ,,4EPHOTO IIETHO”
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Knrouoeu oymu: nomna 6ezonacuocm, ynpaeieHue Ha ‘4epHo2o nemto *‘ 310N0YKA, PUCK, KPUMUYHA
ungpacmpykmypa.
Pestome: [loknaovm paszenexcoa msKs HAPYYYHOMO YHPAGIEHUE HA «EPHOMO NEMHO» U NbMHAMA
bezonacnocm 6 Cnosaxus. Ilpunyunvm Ha cv30asaue Ha CvbOOWEHUAMA 3a OE30NACHOCH e 0d ce
usbezsHam haxmopu, KOUmMo nopaxcoam agapuu, pecneKmusHo Gaxmopvm, Koumo 3acsea mexuume
nocaeduyu. Eouna easicna wacm om npobnema 3a cv30asane Ha 6€30NACHOCMMA HA O8UNCEHUEMO NO
numUWama e CUCMeMamuyHOmo MbpceHe U NpeMaxeane Ha «depHu nemuay. Toea e 6bnpoc Ha
epuxkacrocm, 3auomo noseue om eoHa mpemda Om NbMHO-MPAHCROPMHUME NPOUSUECMEUS Cd
KOHYEHMpUpanu 6 no-maiko om 3% om OwadcuHama HA NoMHAMA mpexcd. 3HaAveHuemo Ha
HAIUYUemo Ha «4epHu nemHay Ke OMHACA HAli-8eye 00 HAKOU 0OCMOSAMENCMEd, CbUuleCmay8au Ha
noms, Koumo oaazonpusmcemeam nosgama Ha unyudenmu. Toea obcmosmencmeo e HeoO6X00UMo 0a
ce Hamepu MACMO 8 AHAU3A HA A8apuu U 0a ce OmCcmpanu om cghepama Ha KomyHukayuume. Hama
HYJicOa 0a ce Npunazam 20jiemu (UHAHCOB8U NAKemu ¢ MEPKU 3d HAMAJIAGAHE HA 310NOIYVKUME &
obracmma. B nogewemo cayuau ca 00CmamvyHu nPOCm, e8MuHU, HO 0OMUCTEHU OCUCMEUSL.
Ipogecuonarnomo obwecmeeno mHeHUe 8 MHO20 €8PONEUCKU CMPAHU NO00bPIHCA Uudeama 3d
pazsumue Ha YRPAeIeHUEmo HA «YePHUMe Nemuay 6 Mmpancnopmiomo undxcenepcmeo,koemo 6 EC, e
usgecmuo xamo «Black spot managemen”. Toea e cucmema Ha paboma ¢ NbMHO-MPAHCNOPMHU
nPOU3UECMBUsL, MeXHUmMe CIAMUCIUYECKU CIMOUHOCMU, paboma HA MSACIOMO HA NPOUULECEUENO
¢ uepnu nemua. Tozu memoo ce xapakxmepusupa CvC ce0ma NPOCMoma, eqheKmueHOCm U UOUMOCHI.
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