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1. Introduction 
Based on advice of our head of department, we visited lecture of Ilyas Daoud from ETSC in Ostrava. 
We were excited that we can participate on the project focused on speed reduction. There were two 
reasons why we chose the theme “Reduce speed on level crossing”. First, we met a guy who lost his 
leg after interaction with train. The second reason was the interesting thesis we read about accidents 
on level crossing.   

2. Start of our work 

2.1 In The Czech Republic 
We began our search by collecting a data about level crossing in the Czech Republic. Based on 
statistics about accidents on level crossing in Europe we found that the Czech Republic is one of the 
countries with the highest accident rate in Europe. We have also the highest number of level 
crossings in Europe. Our first ideas were marks on the road to highlight the level crossings and 
campaign. 

1,
03

0,
96

5

0,
94

8

0,
91

2

0,
87

4

0,
75

9

0,
74

4

0,
73

6

0,
67

2

0,
63

2

0,
61

9

0,
61

1

0,
57

1

0,
55

3

0,
48

6

0,
47

4

0,
43

3

0,
28

1

0,
27

5

0,
19

8

0,
15

5

0,
12

5

0

0,2

0,4

0,6

0,8

1

1,2
Number of level crossings per 1 km of track

 Graph 1: Number of level crossings per 1 km of track 
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 Graph 4: Number of deaths 

2.1 In Brussels 
Our idea of campaign was to place a sign with a dead body and link to web after level crossing as well 
as advertisement in public transportation with the same logo. We wanted to place information about 
danger on level crossings on the web page.   

 

Picture 1: Example of the campaign logo 

We were also thinking about marks on the road in front of the level crossings. These marks should 
decrease the speed of the cars passing them.  
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Picture 2: Example of the mark (first suggestion) 

On the conference in Brussels, expert recommended us to focused on only one idea. We have chosen 
the marks on road in front of the level crossings. 

3. Choosing level crossing 
When we came back from Brussels, we started to search more information and statistic about 

accidents on the level crossings. The Rail Safety Inspection provided us the statistics with number of 
the level crossings in the Czech Republic and with the number of accidents that already happened.
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Graph 5: Number of levels crossing in the Czech Republic 
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The amount of the level crossings is decreasing and The Rail Safety Inspection and Railway 
Infrastructure Administration do a lot of measure on level crossings. Nevertheless, the number of 
accidents is not decreasing. 
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Graph 6: Accident on levels crossing in the Czech Republic 

55% of accidents on the level crossings in the Czech Republic end up by death or serious injury. 
Mortality on level crossings represents approximately 5% from total mortality on the Czech roads. 

3.1 Analysing statistics of accidents in region 
We were searching a level crossing with the highest number of accidents and level crossing where 
the road is straight and allows drivers to drive fast. Next condition was to find a level crossing 
without boom gates. We were choosing among 4 level crossings in Dobrá, Dolní Benešov, Hlučín and 
Opava-Kylešovice.

 

Picture 3: Level crossing in Dobrá 
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We didn´t choose the level crossing in Dobrá because the traffic intensity on the road decreased after 
a new highway was built nearby.

 

Picture 4: Level crossing in Dolní Benešov 

 

Picture 5: Level crossing in Hlučín 

On both level crossings were problems with placing radar. 
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Picture 6: Level crossing in Opava-Kylešovice 

This level crossing was the best choice. There were a lot of accidents and there is a long straight road. 
This level crossing should be secured only by warning lights. When we came there with radar, there 
was an installation of the boom gates. 

So we searched for a suitable level crossing again. We visited Public Transport Company in Ostrava 
because they operate tram level crossings. They recommended us tram level crossing in Ostrava-
Hranečník. We did a research there and we found this level crossing dangerous too but not due over 
speeding but due to inattention. 

We were exploring maps and we were searching a suitable level crossing again. The best level 
crossing for us was the one with long straight road. We found level crossing in Velké Hoštice. We 
consulted it with Railway Infrastructure Administration. They recommended us this level crossing and 
supported our choice. 
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Picture 7: Level crossing in Velké Hoštice 

4. Solution 
When we had chosen a suitable level crossing, we started to deal with the best solution. We 
contacted Ing. Pavel Skládaný from Transport research centre (CDV). For our project he 
recommended us solution of Univ.Prof.Dipl.Ing.Dr. Ernst Pfleger from research centre in Vienna 
called EPIGUS. Solution is based on optical-psychological brake (mark on road) with parabolic 
gradation of transverse lines. It creates an impression of funnel which forces you to reduce speed 
because you think you go to narrow space. Parabola was exactly quantified by Univ.Prof.Dipl.Ing.Dr. 
Ernst Pfleger based on his research and parabola depends on the road width. This solution is used in 
Austria. It isn´t used in the Czech Republic yet. Our exact solution and drawnings are in paragraph 10. 

 

Picture 8: Solution 
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We started to measure the speed before application of our solution. Due to measurement we 
needed permission from Railway Infrastructure Administration because we placed radar on warning 
lights. When we wanted to evaluated results, we found that radar was broken. Radar was lent by 
school. We were starting searching someone who lent us radar. We contacted radar producer and 
they say no. After that, we contacted CDV but there was problem with permission. One colleague 
from school helped us contacted deputy mayor of Opava Daniel Žídek. He helped us found radar. He 
gave us contact to company Empemont. They provided radar for free to one week. 

Meanwhile, we measured with broken radar, there were two accidents happened. First accident was 
on 30.3.2011. Collision was between train and truck. There were 26 light injured people and total 
amount of damage was 28 000 EUR. 

 

 
Picture 9: Photo from accident from 30.3.2011 

Second accident happened on 2.4.2011. Collision was between train and taxi. There were 3 light 
injured people and total amount of damage was 4 000 EUR. 

 

Picture 10: Photo from accident from 2.4.2011 
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5. Permission 
Obtain permission was the hardest part of our project. We had to make a project documentation 
which had to be approved by authorized person. Because road is property of state we had to get 
permission from Road and Motorway Directorate (ŘSD) of the Czech Republic. On base of preliminary 
permission from Road and Motorway Directorate we could ask for permission from the state police 
and the Moravian-Silesian region. Because our mark was not in technical condition (document where 
are specified all types of road marks used in the Czech Republic) we needed permission from the 
Ministry of Transport of the Czech Republic. Last permission was final permission from the Road and 
Motorway Directorate. After that, we could install our mark on the road.  

This phase was connected with choosing supplier of mark. We contacted 3 companies. Winner was 
company called Burr&Ann. Price was 440 EUR for whole implementation of our project. Whole 
project was financed from our Ph.D. grant which is called ,,Increasing safety on level crossing". 
Original design cost 240 EUR but company which made the marks did the mistakes and instead 0,5 m 
wide lines they did 1 m wide lines. 

6. Evaluation 
Due to technical difficulties with the radar our measurement was short and took only one week. 
Speed limit over level crossing is 50 km/h by law. 

6.1 Direction from Opava to Ostrava 
Measurement before the implementation was on 8.7.2011 from 19:10 to 21:10. Measured direction 
was from Opava to Ostrava. Measurement after the implementation was on 10.7.2011 from 18:51 to 
20:51. Measured direction was from Opava to Ostrava. 

 

Graph 7: Histogram before and after implementation Opava-Ostrava 
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Classes Freq. Before Percentage before Freq. After Percentage after 
5 0 0,00 0 0,00 

10 1 0,26 1 0,18 
15 12 3,14 15 2,77 
20 24 6,28 33 6,10 
25 14 3,66 48 8,87 
30 15 3,93 52 9,61 
35 25 6,54 60 11,09 
40 38 9,95 71 13,12 
45 43 11,26 72 13,31 
50 61 15,97 56 10,35 
55 59 15,45 55 10,17 
60 30 7,85 30 5,55 
65 25 6,54 19 3,51 
70 12 3,14 12 2,22 
75 8 2,09 6 1,11 
80 6 1,57 6 1,11 
85 3 0,79 2 0,37 
90 1 0,26 0 0,00 
95 3 0,79 1 0,18 

100 1 0,26 1 0,18 
105 0 0,00 0 0,00 
110 1 0,26 0 0,00 
115 0 0,00 1 0,18 
120 0 0,00 0 0,00 

Total 382 100,00 541 100,00 
Tab. 1: Chart before and after implementation Opava-Ostrava 

How we can see in graph 7 most drivers went speed 50 – 60 km/h before the implementation. It was 
15,97 % in speed class 50-55 km/h and 15,45 % in speed class 55-60 km/h. Average speed in this 
direction was 45,77 km/h before the implementation. 

The most drivers went speed 40 – 50 km/h after the implementation. It was 13,12 % in speed class 
40 – 45 km/h and 13,31 % in speed class 45 - 50 km/h. Average speed in this direction was 40,55 
km/h after the implementation. 

This implies we reduced average speed in this direction by 5,22 km/h.  

The percentage of drivers who exceeded the speed before the implementation was 39,01 %. The 
percentage of drivers who exceeded the speed after the implementation was 24,58 %. It means 
decreasing by 14,42 %. 

 

 

http://www.etsc.eu/home.php�


Final report  Reduce speed on level crossing 

13 
 

6.2 Direction from Ostrava to Opava 
Measurement before the implementation was on 9.7.2011 from 7:27 to 8:58. Measured direction 
was from Ostrava to Opava. Measurement after the implementation was on 11.7.2011 from 9:39 to 
11:08. Measured direction was from Ostrava to Opava. 

 

Graph 8: Histogram before and after implementation Ostrava-Opava 

How we can see in graph 8 most drivers went speed 30 – 45 km/h before the implementation. It was 
18,42 % in classes 30 – 35 km/h, 35 – 40 km/h and 40 – 45 km/h. Average speed in this direction was 
33,22 km/h before the implementation. 

The most drivers went speed 35 - 40 km/h after the implementation. It was 25,04 % in speed class 35 
– 40 km/h. Average speed in this direction was 33,56 km/h after the implementation. 

This implies we increased average speed in this direction by 0,34 km/h.  

The percentage of drivers who exceeded the speed before the implementation was 4,61 %. The 
percentage of drivers who exceeded the speed after implementation was 6,98 %. It means increasing 
by 2,37 %. 

Increase may be influenced by the short measurement; in addition, the level crossing is on the 
horizon in this direction so mark is less visible than the one on the other side..  
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Classes Freq. Before Percentage before Freq. After Percentage after 
5 0 0,00 0 0,00 

10 2 0,66 1 0,18 
15 7 2,30 9 1,61 
20 18 5,92 48 8,59 
25 44 14,47 68 12,16 
30 56 18,42 79 14,13 
35 56 18,42 140 25,04 
40 56 18,42 89 15,92 
45 30 9,87 55 9,84 
50 21 6,91 31 5,55 
55 7 2,30 26 4,65 
60 5 1,64 8 1,43 
65 1 0,33 2 0,36 
70 0 0,00 1 0,18 
75 0 0,00 2 0,36 
80 0 0,00 0 0,00 
85 1 0,33 0 0,00 
90 0 0,00 0 0,00 
95 0 0,00 0 0,00 

100 0 0,00 0 0,00 
105 0 0,00 0 0,00 
110 0 0,00 0 0,00 
115 0 0,00 0 0,00 
120 0 0,00 0 0,00 

Total 304 100,00 559 100,00 
Tab. 2: Chart before and after implementation Ostrava - Opava 

7. Media 
We had long article about our project in the nationwide newspaper called MF DNES. It was published 
on 21.7.2011 and it was in regional appendix on two pages. Article was called: There were serious 
accidents on the level crossing. Now there will be more safety, believe students. 
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Picture 11: Article in newspaper MF DNES 

This article is about: 

• why we chose level crossing,  
• why we chose this solution, 
• unknown mark in the Czech Republic, 
• cheap and easy to realize it, 
• efficiency. 

There is an expression of Pavel Straub, deputy mayor of Velké Hoštice...,, I feel that marks work well. 
Drivers are reducing speed. I didn´t know that this is work of university students”..., he said. 

Similar article was published on the news server www.idnes.cz. It is the most read news server in the 
Czech Republic. Article was on the main page. There were 190 feedbacks during 4 hours and 75 000 
visitors during first day. The most of feedbacks were positive. For example: 

• ,, ...two young people do something new from own initiative, they are searching solution 
which could help to safety in transport...”  written by nick bestiak 

• ,, ...it is excellent idea how warning drivers on level crossings...”  written by nick KarelV 
• ,, ...it is interesting idea, but I agree that people get used to on it...”  written by nick 

turbosound 
• ,, ...finally someone begining to think right direction...”  written by nick nesnašimlobisty 

 

Link on article is : http://zpravy.idnes.cz/studenti-vylepsili-nebezpecny-prejezd-ridici-hned-snizili-
rychlost-1ih-/domaci.aspx?c=A110721_1622140_ostrava-zpravy_jog 
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Picture 12: Article on the main page on news server 

Next article was published on 26.7.2011 in Region Opavsko. It is regional newspaper. Headline was ,, 
Death level crossing should be slower”. 

 

Picture 13: Article in newspaper REGION OPAVSKO 
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8. Special thanks to 

• Doc. Ing. Ivana Mahdalová, Ph.D., head of department at the university  

• Transport research centre (CDV), especially Ing. Pavel Skládaný   

• Road and Motorway Directorate of the Czech Republic (ŘSD)     

• The Rail Safety Inspection (DI ČR), especially Ing. Petr Mainkranz  
• Railway Infrastructure Administration (SŽDC), especially    

Ing. Ivan Červenka and Ing. Evžen Sikora 
 

• Daniel Žídek, deputy mayor of Opava 

• Empemont s.r.o., especially Dalimil Vávra                                           
• Of course we would like to thanks to our parents for support                      

9. Summary 
Our project was implemented for a 2 hours on 9.7.2011. Total cost was 440 EUR. We have original 
solution which cost 240 EUR (company which made marks did mistake). Project was financed from 
our Ph.D. grant. We have additional 500 EUR in our grant that we would like to use for installation of 
this solution on other level crossings. In addition, we would like to do additional measurement 
because we want to know how marks work from long-term view. Deal with all permission took more 
than 2 months. Because we have positive expression from Ministry of Transport of the Czech 
Republic, it is easier to implement our solution. We provided our result to our regional partners who 
cooperated with us and we would like to provide our results to other region in the Czech Republic.  
Our solution demonstrably decrease average speed by 5,22 km/h in short-term view. After 
publication of our article we had a great response (there were more than 75 000 visitors). And we 
were contacted by Mr. Vladimír Koutný who is in the city council in village Kočí near Chrudim. He 
wants to cooperate with us on speed management measure in his village.    
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Picture 14: Photo from installation 

 

Picture 15: Photo from installation 
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Picture 16: Photo after installation 

10. Appendix 
All documents required for permission.  
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Technická zpráva 
Vodorovné dopravní značení  

   

1.IDENTIFIKAČNÍ ÚDAJE  

Název stavby:                                    Opticko - psychologická brzda na silnici I/56 na přejezdu  
     P 7868  

Kraj:                                                  Moravskoslezský  

Místo stavby:                                     Železniční přejezd mezi obcemi Malé a Velké Hoštice  

Zpracovatel:                                      Ing. Jan Skupník, Ing. Aneta Šimáčková  

 

2.POPIS STAVEBNÍHO OBJEKTU  

Obsahem této dokumentace je návrh opticko - psychologické brzdy na silnici I/56 u 

přejezdu označeného P 7868 mezi obcemi Malé a Velké Hoštice. Návrh opticko - 

psychologické brzdy vychází z návrhu prof. Pflegra z dopravního institutu EPIGUS ve Vídní. 

Tato brzda je určena pro železniční přejezdy a je tvořena parabolicky odstupňovanými čárami. 

Tato brzda vytváří dojem trychtýře, která při přibližování k přejezdu motivuje účastníky 

silničního provozu ke snížení rychlosti, zvýšení pozornosti a vytváří iluzi zužujícího prostoru.   

 

3.TECHNICKÉ ŘEŠENÍ TRVALÉHO DOPRAVNÍHO ZNAČENÍ  

3.1.                 Zdůvodnění návrhu  

 Navržená opticko – psychologická brzda motivuje řidiče k zpomalení jízdy, zvětšuje 

soustředění na kritické místo na komunikaci a zvýrazňuje přejezdovou hranu přejezdu.  

Přejezd číslo P 7868 se nachází na rovném úseku silnice I/56. Řidiči často nedodržují 

povolenou rychlost při přejezdu přes tento přejezd. Přejezd je vybaven SSZ bez závor, a proto 

je vhodný pro aplikaci této opticko – psychologické brzdy.  

Dne 30.3.2011 se na tomto přejezdu stala dopravní nehoda. Střetl se zde vlak 

s nákladním automobilem. Při nehodě bylo 25 lidí lehce zraněných. Následkem nehody byl 



vlak vykolejen. Škoda byla na vlaku a trati byla vyčíslena na 690 000 Kč (500 tis. vlak, 190 

tis. trať). 

Dne 2.4.2011 se na tomto přejezdu stala dopravní nehoda. Střetl se zde vlak a 

automobil taxi služby. Při nehodě bylo 3 lidí lehce zraněných. Škoda byla vyčíslena na 100 

000 Kč (20 tis. auto, 80 tis. vlak). 

 

3.2.                 Údaje o křižujících se komunikacích 

Informace o komunikaci: 

Číslo/třída komunikace: 56/I    Vzdálenost výstr. kříže vlevo: 4,9 m 

Správce komunikace: ŘSaD Ostrava   Vzdálenost výstr. kříže vpravo: 5,1 m 

Silniční kilometr: 3,174 

Směr: Opava - Ostrava 

Druh vozovky: AB 

Max. dov. rychlost 50 km/h 

Volná šířka: 8m 

Sklon vpravo trati: 5% 

Sklon vlevo trati: -3% 

Intenzita sil. dopravy: 8150 voz/24 h 

TNV red.: 612 voz/24 h 

Absolutní počet vozidel: 32 363 650 

Absolutní počet TNV: 2 430 252 

 

 

 

 

 

 

 



Informace o trati: 

Rychlost na přejezdu: 60 km/h 

Prům. intenzita provozu: 44 vl/24 h 

Řád koleje: 6 

Sklon před a za přejezdem: 0%o 

Směrové poměry: Kruhová část, R =450 m 

Kolejnice - soustava svršku: S49 - S49 

Upevnění - podkladnice/svěrky: ZP - žebrová/pružné 

Rozchod: N -1435 

Pražce a jiné podpěry: 3 - beton 

Typ pražců: SB8 - betonový 

Rozdělení pražců: 600 

Napěťová soustava: neelektrifikovaná trakce 

 

Informace o přejezdu: 

Úhel křížení: 133° 

Zabezpečení: Světelné PZZ 

Délka pro zastavení Dz: 40 m 

Délka přejezdu: 7,5 m 

Šířka přejezdu: 15,6 m 

Dopravní moment: 149 417 

Přejezdová konstrukce: 114N - Pryžová konstrukce STRAIL na bet. pražcích 

 

3.3.                 Nové trvalé dopravní značení  

Vodorovné dopravní značení (V18) bude provedeno nástřikem bílým homogenním 

roztokem na bázi pryskyřice (např. ZEBRAKRYL 75). Brzda je tvořena 5 příčnými pruhy ve 

vzdálenosti 5 m. Tloušťka těchto pruhu je pro variantu A = 1 m. Pro variantu B =  0,5 m. 



První pruh od přejezdu je široký 3,54 m . Druhý pruh se skládá z dvojice pruhů širokých 1,56 

m. Třetí pruh se skládá z dvojice pruhů širokých 1,35 m. Čtvrtý pruh se skládá z dvojice 

pruhů širokých 1,10 m. Pátý pruh se skládá z dvojice pruhů širokých 0,78 m. Celková výměra 

vodorovného dopravního značení pro variantu A = 26m2 a pro variantu B = 13m2. 

Před a po aplikací opticko – psychologické brzdy bude provedeno měření rychlosti 

vozidel a bude vyhodnocena účinnost tohoto opatření. 

  

 







0,5 0,5
0,25

3,54 0,50,5
0,25

3,54

0.125

KravařeOpava vých.




























	STARS_FINAL REPORT_Skupnik_Simackova.pdf
	Introduction
	Start of our work
	In The Czech Republic
	In Brussels

	Choosing level crossing
	Analysing statistics of accidents in region

	Solution
	Permission
	Evaluation
	Direction from Opava to Ostrava
	Direction from Ostrava to Opava

	Media
	Special thanks to
	Summary
	Appendix

	projekt
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18


