
1 
 

 
 
 

 
 
 
 
 
 

Универзитет “Св. Климент Охридски” - Битола 
Технички факултет Битола 

- Отсек за сообраќај и транспорт - 

University “St. Kliment Ohridski” - Bitola                       
Faculty of Technical Sciences Bitola 

-  Department of Traffic and Transport - 

 

 

Трета Меѓународна Конференција 

 

„Транспортот  во 

денешното општество “ 

Third International Conference 

 

“Transport for  
Today’s Society “ 

 

 

 

    Зборник на трудови           Proceedings 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 - 16  Октомври               2021                     14 – 16 October 



 

 
 

 
 
 

 
 

 
 
 

 

 
 

 

 
 

 

 

 
 

  

https://www.epts.eu/


ii 
 

 

  
 

 
 

 

Универзитет "Св. Климент Охридски" - Битола  
Технички факултет Битола 

Отсек за сообраќај и транспорт 
 
 
 

 
 Трета  Меѓународна Конференција  
"Транспортот во денешното општество" 

 
 
 

Коорганизатори: 
 

- Сообраќаен факултет Белград, Универзитет во Белград, Република Србија; 

- Факултет за транспортни науки, Загреб, Универзитет во Загреб, Република Хрватска; 

- Универзитет за транспорт, „Тодор Каблешков“, Софија, Република Бугарија; 

- Факултет за технички науки, Нови Сад, Универзитет во Нови Сад, Република Србија; 

- Факултет за транспорт, Катовице, Шласки технолошки универзитет, Република Полска;  

- Факултет за транспортни науки, Чешки технички универзитет во Прага, Република Чешка; 

- Факултет за поморство и транспорт, Порторож, Универзитет во Љубљана, Република Словенија;  

- Сообраќаен факултет, Добој, Универзитет во Источно Сараево, Босна и Херцеговина; 

- Воена aкадемија Генерал Михаило Апостолски – Скопје, придружна членка,  

 Универзитет Гоце Делчев – Штип, Република Северна Македонија.



iii  

 
 
 

 
 University "St.Kliment Ohridski" - Bitola  

 Faculty of Technical Sciences Bitola 

 Department of Traffic and Transport 

 
 
 

 

 Third  International Conference  

"Transport for Today's Society" 

 
 
 
 

Co-organizers: 
 

- Faculty of Transport and Traffic Engineering, Belgrade, University of Belgrade, Republic of Serbia; 

- Faculty of Transport and Traffic Sciences, Zagreb, University of Zagreb, Republic of Croatia; 

- "Todor Kableshkov" University of Transport, Sofia, Republic of Bulgaria; 

- Faculty of Technical Sciences, Novi Sad, University of Novi Sad, Republic of Serbia; 

- Faculty of Transport, Katowice, Silesian University of Technology, Republic of Poland; 

- Faculty of Transportation Sciences, Czech Technical University in Prague, Czech Republic; 

- Faculty of Maritime Studies and Transport, Portoroz, University of Ljubljana, Republic of Slovenia; 

- Faculty of Traffic and Transport Engineering, Doboj, University of East Sarajevo, Bosnia and Herzegovina; 

- Military academy General Mihailo Apostolski – Skopje, associate member, 

  Goce Delchev University – Stip, Republic of North Macedonia. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



iv  

 

 

 

Зборник на  трудови – Трета  Меѓународна  Конференција "Транспортот  во денешното  општество" 

14-16 Октомври 2021, Битола, Република Северна Македонија 

 

Proceedings – Third International Conference "Transport for Today's Society" 

14 - 16 October, 2021, Bitola, Republic of North Macedonia 

 

Издавач: Технички факултет Битола 

„Македонска фаланга“,37 Битола Република Северна Македонија 

www.tfb.uklo.edu.mk 

 

Publisher: Faculty of Technical Sciences Bitola  

Makedonska falanga,37 Bitola 

Republic of Macedonia  

www.tfb.uklo.edu.mk 

 

Уредувачки одбор: 
Марија Маленковска Тодорова – уредник 

Васка Атанасова - коуредник 

Светлана Мијаковска - технички уредник  
Роберто Пашиќ – дизајн и прелом 

Светлана Мијаковска - дизајн, прелом, веб едитор 

Валентина Шафкуловска – техничка поддршка 

 

Editorial board: 

Marija Malenkovska Todorova - editor  

Vaska Atanasova – co-editor 

Svetlana Mijakovska - technical editor  

Roberto Pasic – design and prepress 

Svetlana Mijakovska – design, prepress, web publisher 

Valentina Safkulovska – technical support 

 

Печат: Графичка лабораторија, Технички факултет Битола/Декември, 2021 

Print: Graphic Lab, Faculty of Technical Sciences Bitola/December, 2021 

 

Тираж: 30 копии 

Circulation: 30 copies 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.tfb.uklo.edu.mk/
http://www.tfb.uklo.edu.mk/


v  

 
 
 
 
 

 

 

 

 

CIP - Каталогизација во публикација 

Национална и универзитетска библиотека "Св. Климент Охридски", Скопје 

 

656(062) 

625(062) 

629(062) 

 

МЕЃУНАРОДНА конференција "Транспортот во денешното општество" (3 ; 2021; Битола) 

Зборник на трудови / Трета меѓународна конференција "Транспортот во денешното општество" 14-16 октомври 2021,  

[ Битола, Северна Македонија] ; 

[уредувачки одбор Марија Маленковска Тодорова ... и др.] = Proceedings /  

Third International Conference "Transport for Today's Society" 14 – 16 October 2021,  

[Bitola, North Macedonia] ; [editorial committee Marija Malenkovska Todorova ... и др.]. 

 - Битола : Технички факултет ; = Bitola: Faculty of Technical Science, 2022. - 250 стр.: илустр. ; 25 см 

 

Фусноти кон текстот. - Библиографија кон трудовите 

 

ISBN 978-9989-786-63-1 

DOI 10.20544/TTS2021.1.1.21 

 

а) Сообраќај -- Собири б) Сообраќајно инженерство -- Собири в) Техника  

на транспортни средства -- Собири 

 

COBISS.MK-ID 56656901 

 
 
 
 
 
 
 
 
 
 

 
 
 



vi  

 

 

Почитувани колеги, 

 

2020 беше година во која присуството на научните конференции од страна на истражувачите, 

лицата инволвирани во креирање на политики, како и колегите директно вклучени во праксата, беше 

нарушено. 

Имено, поради пандемијата со корона вирусот и мерките кои се превземаа со цел да се намали 

ширењето на болеста, бројни научни конференции ширум светот беа откажани. Во такви услови, 

институциите бараа алтернативни начини за организирање на ваквите настани. 

Следејќи ги правилата во однос на заштита од covid 19, конференцијата „Транспортот во денешното 

општествo“ закажана за мај 2020 година, беше одложена за октомври 2021. При тоа, Техничкиот факултет 

во Битола се одлучи за дводневна конференција организирана на хибриден начин. Дополнително, тоа беше 

и добра пригода за обележување на мошне значаен настан во развојот на Факултетот, 60 години од 

неговото формирање.  

Фокусот на Конференцијата беше насочен кон поврзување на истражувањата, креирањето на 

политики и праксата во транспортното инженерство. Во текот на првиот ден, настанот беше 

организиран со физичко присуство, во просториите на Факултетот, додека вториот ден програмата беше 

реализирана во целост „online”. 

Двајцата пленарни предавачи имаа голем придонес за Конференцијата. Почетокот на настанот 

беше означен со поздравниот говор на Дипл.инж. Sebastian Belz, Генерален Секретар на Европската 

Платформа за Транспортни Науки. Тој исто така го одржа пленарното предавање на тема „Дали 

дигитализацијата ја има клучната улога во одржливата мобилност“? Со фокус врз дигитализацијата и 

нејзиното влијание врз подобрувањето на транспортната одржливост, во предавањето беа анализирани 

предизвиците кои се резултат на дигиталната трансформација во транспортот. 

„Што претставува Европската Унија? Транспортните студии и истражувањата како мотор во 

интеграцијата“, е насловот на второто пленарно предавање, презентирано од Професор Laurent Guihéry од 

CY Cergy Универзитетот во Париз. Основна цел на презентацијата беше да се потенцира важноста на 

транспортните студии во процесите на пристапување кон Европската Унија. 

Транспортното инженерство се соочува со многу предизвици. Оваа Конференција беше посветена на 

тековните прашања, како и на оние кои во иднина ќе се јават во развојот на споменатото поле. Во таа 

насока, како организатори на настанот, ние сме задоволни што имавме тројца респектабилни гостувачки 

предавачи од регионот. 

Вонреден професор Норберт Павловиќ од Сообраќајниот факултет во Белград, Универзитет во 

Белград, одржа предавање под наслов „Истражување на параметрите кои влијаат врз безбедноста на 

железничките премини“. Основната цел беше да се потенцираат грешките на возачите на возилата во 

патниот сообраќај во текот на приоѓањето кон железничките премини и одлуката за нивно преминување. 

Беше заклучено дека е потребно истражување на причините за настанатите грешки, како и анализа на 

едуцираноста на возачите во однос на начинот на работење на опремата за безбедност на железничките 

премини. 

Вонреден професор Едоуард Ивањко, Факултет за сообраќајни науки во Загреб, Универзитет во 

Загреб, го презентираше предавањето „Развој на адаптивни сигнални системи за контрола во урбаните 

средини“. При тоа беше посветено внимание на петтата генерација на адаптивни сигнални системи за 

контрола и потребата за вклучување на човечкиот фактор во супервизијата и интервенцијата во 

непредвидени околности. 
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Миле Милковски, координатор за развој на партнерста од компанијата ToMToM, го одржа 

предавањето „Прецизни локациски технологии“, фокусирано кон начинот на подготовка на податоците за 

анализа на патиштата, резултатите од производите, како и презентација на примери од клиентите. 

Ваквите конференции претставуваат многу добра можност за поврзување на академскиот кадар, 

лицата вклучени во праксата, студентите и останатите чинители, ( преку непосредна комуникација или 

на далечина), а со цел, дискусија за тековните и идните предизвици во одредено научно поле, како и начините 

за нивно решавање. Во таа насока, 55 труда со две позитивни рецензии, (една од домашен рецензент и една 

од рецензент од странство), пријавени од колегите од различни држави во Европа, беа прифатени и 

вклучени во програмата на Конференцијата. Исто така, согласно нивната содржина, трудовите беа 

распределени во 9 области во рамките на транспортното инженерство. 

Пријавените трудови обработуваат важни прашања од транспортното инженерство, а како 

последица на интеракцијата помеѓу социјалните, техничките и економските системи, заедно со нивната 

адаптибилна и одржлива интеграција во природната и  дополнително изградената околина. 

Присуството на студентите на конференции кои се однесуваат на нивното поле на студирање е 

многу важно. Тоа беше препознаено од страна на Технички факултет и посебна студентска сесија во 

рамките на Конференцијата беше организирана. Дадената можност беше искористена од страна на 

студентите од различни отсеци на Факултетот.  Имено, 6 постер презентации поврзани со најновите 

сознанија и прашања во транспортното инженерство кои се предмет и на понатамошно истражување, беа 

претставени. Презентациите се исто така дел од Зборникот.  

Успешната реализација на една конференција подразбира огромна работа и ангажирање на голем број 

на луѓе. Техничкиот факултет се заблагодарува на пројавениот интерес и вклучувањето на професорите, 

лицата од праксата, студентите, колегите и гостите во организацијата на истата. Дополнително, 

изразуваме благодарност до целокупниот тим кој беше вклучен во нејзината подготовка. 

Се радуваме на повторната средба на следната конференција „Транспортот во денешното 

општество “, која, се надеваме, ќе се одржи со физичко присуство, во услови во кои сме навикнати да 

живееме. 

 

 

Во име на Технички Факултет Битола 

Професор д-р Марија Маленковска Тодорова 
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Dear colleagues, 

 

2020 was a year when attendance to scientific conferences by researchers, policymakers and practitioners was 

heavily disrupted. 

Namely, because of the coronavirus pandemic and measures undertaken to reduce the spread of the disease, 

numerous scientific conferences all over the world were cancelled. In a situation like that, the institutions were scrambling 

to find alternative ways for organizing such kind of event.  

Following the new covid 19 rules, the “Transport for Today’s Society” Conference scheduled for May 2020, was 

postponed for October 2021. Therefore, the Faculty of Technical Sciences in Bitola has shifted the conference in-person 

to a two-day hybrid event. In addition, it was a good opportunity to celebrate an important milestone in the Faculty’s 

history, the 60th anniversary of the Institution.  

The focus of the Conference was directed towards linking research, policy and practice in the field of traffic and 

transportation engineering. During the first day, the event was organized in “live”, on the premises of the Faculty, while 

the program on the second day was fully online.  

Two keynote speakers have an outstanding impact on the Conference. The opening speech of the event was 

given by Dipl.-ing. Sebastian Belz, Secretary General of the European Platform of Transport Sciences. In addition, he 

held a keynote lecture, titled “Does digitization play a key role for sustainable mobility?” With a focus on digitization and 

its influence on improving transport sustainability, challenges regarding digital transformation in transport were 

addressed. 

“What does the European Union mean? Transportation studies and researches as a motor of integration” is the 

title of the second keynote lecture, presented by Professor Laurent Guihéry from CY Cergy Paris University. The main 

goal of this presentation was to emphasize the importance of transportation studies in the processes of joining the EU. 

Transport engineering is facing many challenges. This Conference is addressing current and future issues, and 

as organizers, we were fortunate to have such distinguished three guest lecturers from the region with us for these two 

days.  

Associate Professor Norbert Pavlovic from the Faculty of Transport and Traffic Engineering in Belgrade, 

University of Belgrade, delivered the lecture titled “Research of parameters influencing the safety at level crossings”. 

The main goal was to emphasize the failures made by the road vehicle drivers in the process of approaching the level 

crossing and making the decision to cross it. It was concluded that it is necessary to investigate the reasons for making 

failures, as well as the drivers’ knowledge regarding the way of operating traffic safety devices at level crossings.  

Associate Professor Edouard Ivanjko, Faculty of Transport and Traffic Sciences in Zagreb, University of Zagreb, 

presented the lecture “Development of Adaptive Traffic Signal Control Systems for Urban Environments”. The attention 

was given to the fifth generation of Adaptive Traffic Signal Control systems and the necessity for human supervision and 

intervention in unforeseen circumstances. 

Partner development coordinator Mile Milkovski, from the ToMToM company, held the lecture “Precise location 

technologies”, focused on the way of building road analytics data, the outputs presented in products, as well as using 

cases of customers. 

Conferences such as this, provide an excellent opportunity for academics, practitioners, students and others to 

come together, (in-person or remotely), discuss current and future challenges in a particular scientific field and how to 

address them in the best way. Therefore, colleagues from different countries in Europe submitted their papers and 55 

articles with two positive reviews, (one from a domestic reviewer and one from abroad), were accepted and included in 

the Conference programme. In addition, according to the contents, they were divided into 9 topics within the field of 

transport engineering.  
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The submitted papers are addressing significant issues facing transport engineering, at the intersection of social, 

technical and economic systems, altogether with their adaptive and sustainable integration to natural and built 

environments. Such a kind of conferences is the bases for the professional development of engineers and scientists 

needed to meet the requirements of providing sustainable, smart and resilient transportation systems. 

Attendance of conferences related to the study field is vital for students. This was recognized by the Faculty of 

Technical Sciences and special students’ session was organized within the Conference. The given opportunity was used 

by the students from different Faculty departments. Accordingly, 6 poster presentations related to the current state of 

the art and issues in transport engineering that should be further explored, were prepared and presented. They’ve been 

also part of these Proceedings. 

It's obvious that a huge amount of work by many people is needed to conduct a successful Conference. 

Therefore, the staff of the Faculty of Technical Sciences would like to express their gratitude for the personal interest 

and involvement of teachers, professionals, students, colleagues and guests in the process of realisation the 

Conference. In addition, thanks to the entire support team behind the preparation of this event.  

Looking forward to seeing you at the next Transport for Today’s Society Conference which, hopefully, will be 

held in-person, in circumstances we are used to living in. 

 

On behalf of the Faculty of Technical Sciences in Bitola 

Prof. Marija Malenkovska Todorova, PhD 
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Application of the МКS ЕN1317 on the roads of the 

Republic of North Macedonia  
Riste Ristov1, Slobodan Ognjenovic2, Ivana Nedevska3 and Zlatko Zafirovski4 

Abstract – The paper contains a comparison of the previous 

standard for use of elastic guardrail with the newly applied. The 

comparison will identify the advantages and disadvantages of both 

standards regarding the type of the materials, installation, 

designer approach and maintenance. In addition, comparison will 

be conducted regarding the safety aspect via constructed test 

sections.  

 

Keywords – Disadvantages, Materials, Guardrail, Advantages, 

Comparison. 

I. INTRODUCTION 

The guardrail, as part of the vehicle restrain system, is the 

most frequently applied element of the traffic equipment on the 

roads, which directly and considerably influences the 

achievement of passive safety of traffic.  

The initial application of the new guardrail standard in 

Macedonia started as a recommendation in the road safety 

audits (Road Safety Audit – RSA) where the auditors gave 

initial directions to the designers on how to increase road safety 

by applying EN 1317. Of course, the experts did not initially 

considered these directions as serious because an applicable 

road safety standard had already existed in Macedonia and was 

considered than more than reliable.   

The background for the introduction of the recommended 

standard opened only recently, with the increased number of 

road accidents where the inspection identified shortcomings in 

the guardrail.  The application started with the elaboration of 

the Technical instruction on the application of the vehicle 

restrain on the roads in Macedonia, enabling for overall 

application of the МКS ЕN1317 standard, adopted as far 

behind as in 2011. A short comparative analysis of the two 

standards will be presented in this paper.   

 

 

II. CHARACTERISTICS OF МКS U.S4 

The МКS U.S4 standard in Macedonia was inherited by the 

previous JUS U.S4 one which was initially taken from the 

German standard of  DIN.  

 U.S4.100 – The technical conditions for the 

fabrication and delivery of steel guardrails (A and B 

profile). These conditions refer to the material of 

which the guardrail is fabricated and its general 

structural characteristics, as well as of their making 

and form, joints, surface protection, packing and 

delivery.  This standard is based on the German 

document of RAL-RG 620: 1972, however allowing 

for certain modifications in view of adjustment to the 

than Yugoslav market. Those modifications refer to 

the IPE 100 pillar and the sigma (RAL), with the 

possibility to replace it by a U 1200 profile and a 

profile C spacer, with the features nearest to the 

profiles available on the domestic market. All tin-

made parts are fabricated of C0361 steel, whereas the 

hardness of the bolts is of 8.8. The surface protection 

refers to class 2 steel constructions (other open air 

constructions) finally precised by the steel standard. 

The final parts, pillars and spacers are marked with the 

sign of the manufacturer, as per U.S4.108 the year and 

the month of fabrication [1]. 

 U.S4.104 – Guardrail and concrete bumpers - terms, 

definition and classification. This standard includes 

the basic terms regarding railings, general 

classification of railings, classification and marking of 

guardrails.  

 

Figure 1. Classifications of steel guardrails  

Source: MKS U.S4 

This standard gives an detailed explanation of the steel 

guardrail type and of the concrete bumpers and 

presents the abbreviated terms that would be used 

upon design and effectuation. [2]. 
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Figure 2. Classification of protective concrete bunkers (New Jersey) 

Source: МКS U.S4 

 U.S4.108 – Form and dimensions of the steel guardrail 

(profile A and B). This includes the exact dimensions 

of each separate elements, the connection and the 

assembly, and a presentation of the dimensions of the 

constructed guardrail  [3] 

 

Figure 3. Form and dimensions of guardrail parts. Source MKS 

U.S.4.   

 U.S.4.110 – Technical conditions and method of 

placement. This standard refers to the conditions and 

method of placement on locations that have to be 

protected in situation and in cross-section [4].  

 

 

 

 

Table 1. Guardrail lengths before/after the point of danger 

Road type 

Before the 

danger point 

(m) 

After the 

danger point 

(m) 

Motorways and first 

category roads  

min. 48 (60) min. 12 (18) 

Second category roads min. 36 (48) min. 24 

Third category roads min. 24 (32) min. 18 

Fourth and fifth category 

roads 

min. 16 min. 12 

Note: The values in brackets are the priority lengths:  

 

 

Figure 4. PGDS diagram/dividing lane and Inclination/Embankment 

height. Source: МКS U.S4 

III. MKS EN 1317 

In relation to MKS U.S4, and led by the latest standard of 110 

treating the placement of the guardrail, a comparison has been 

made with the newly applied standard od EN1317 in which the 

guardrail is generally placed according to the same principles 

in cross-section and in a layout plan.  Therefore, the description 
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of EN1317 shall not refer to placement part, but only analyze 

the structural, safety and administrative preconditions.    

Besides it basic function of protection of vehicle passengers 

against hard consequences of deviation from the lane because 

of the possibility of a crush into a dangerous obstacle or dashing 

off the road, this standard also refers to the necessary special 

protection of third persons or areas along the road as well as on 

the motorways for protection against traffic from the opposite 

direction.    

The main criteria for evaluation of the efficiency class of the 

protective systems pursuant to the MKS EN 1317-2 are the 

following: 

- Restrain level, 

- Action area, 

- Crush intensity level. 

The restrain level refers to the durability of a system of 

protection of vehicles against crush depending on the vehicle 

mass, the crush angle and velocity.    
 

Таble 2: Protective devices – crush test criteria (МКS EN 1317–2) 

Analysis 
Crush 

velocity 

Crush 

angle 

Total 

vehicle 

mass 

Vehicle 

type 

TB 11 100 km/h 20º 900 kg Pass. 

vehicle 

TB 21 80 km/h 8º 1300 kg Pass. 

vehicle 

TB 22 80 km/h 15º 1300 kg Pass. 

vehicle 

TB 31 80 km/h 20º 1500 kg Pass. 

vehicle 

TB 32 110 km/h 20º 1500 kg Pass. 

vehicle 

TB 41 70 km/h 8º 10000 kg Heavy 

vehicle 

TB 42 70 km/h 15º 10000 kg Heavy 

vehicle 

TB 51 70 km/h 20º 13000 kg Bus 

TB 61 80 km/h 20º 16000 kg Heavy 

vehicle 

TB 71 65 km/h 20º 30000 kg Heavy 

vehicle 

TB 81 65 km/h 20º 38000 kg Tow 

truck 

 

 

 

 

 

 

 

 

Тable 3: Protective devices – restrain levels (МКS EN 1317 – 2) 

Restrain levels Adequate testing 

Normal restrain capacity 

N1 

N2 

          

FV 31 

FV 32 and FV 11 

Higher restrain capacity 

N1 

N2 

N3 

 

FV 42 and FV 11 

FV 51 and FV 11 

FV 61 and FV 11 

Very high restrain capacity 

H4a 

H4b 

 

FV 71 and FV 11 

FV 81 and FV 11 

The standard defines three basic levels of restrain resulting 

from the appropriate crush test of the adequate vehicle.  

In order to provide for the basic level of protection and define 

the safety аreas behind the guardrail upon the choice of a 

protective system it is also necessary to determine the action 

area, W, which is the distance between the front of the 

protective system and the maximal lateral position of each 

physical obstacle.   

 

Figure 5. Action area. Source: МКS ЕN1317 

 

Table 4: Protective devices – action area levels (МКS EN 1317–2) 

Classes of action area Level of action area 

W1 W ≤ 0,6 m 

W2 W ≤ 0,8 m 

W3 W ≤ 1,0 m 

W4 W ≤ 1,3 m 

W5 W ≤ 1,7 m 

W6 W ≤ 2,1 m 

W7 W ≤ 2,5 m 

W8 W ≤ 3,5 m 

 

Crush intensity level is a theoretical feature to evaluate the 

body strain, the injury level or the mortal danger of the car 

passengers upon crush into a vehicle restrain system. The value 

of the ASI index is a given crush of a certain weight  in a 

percentage of the driver’s weight suffered through a metal rail.. 

It is calculated by the following formula: 
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                                                 (1) 

  = 50m/s2 – mean value of the measured acceleration 

components  

 

Table 5: Protective devices – crush intensity level (МКS EN 1317–2) 

Crush 

intensity 

level 

ASI: Acceleration Severity Index  

THIV: Theoretical Head Crush Velocity 

А ASI ≤ 1,0 

and 
THIV ≤  33 

km/h 
B 1,0 < ASI ≤ 1,4 

C 1,4 < ASI ≤ 1,9 

Depending on the danger level, speed of vehicles, AADT and 

the third persons risk level on a certain section, the first 

procedure to be effected is to determine the basic restrain level 

and the action area before specifying the crush intensity level. 

This is a general approach, most frequently referring only to the 

protective appliances  [5].  

As for the remaining part of the МКS ЕN 1317 standard, 

referring to the initial and final constructions, transitional 

constructions and crush buffers, other factors are also taken into 

consideration (as the action effect, permanent lateral deviation, 

dynamic deflection etc.) helping to accurately specify the 

dimensioned device.    

Besides the basic principles of definition of the protective 

system, МКS ЕN1317 is also specific in the method of 

manufacturing, performance and control of each type. The 

standard itself defines accurate factory production control 

(FPC) consisting of: 

- Control of input materials and components (the 

control is carried out by a subcontractor on which 

special documentation is to be kept), 

- Control of the production process influencing the 

quality of the product (the control is performed by the 

manufacturer and a certified independent body). 

The finished product is subject to initial testing (ITT) ant to a 

Crash Test in the sense of determination of the efect of the 

system by a certified laboratory which issues the report.   

The certification body carries out inspection control of the 

facilities, documentation keeping control, production control, 

permanent surveillance, evaluation and estimation of the 

manufacturer regarding the coordination of the product with the 

standard. What is controlled in the following:   

- Responsibility and competence of human resources, 

- Qualification of the employees influencing the 

coordination of the products, 

- Measurement and control devices, 

- Control of input material and the provided 

components,  

- Gives instruction on the treatment of an inadequate 

product,  

- Corrective measures, 

- Storage and packaging, 

- Possibility of retroactive monitoring and marking.. 

After the initial control, the certification body gives its final 

evaluation and assessment of the results, after which the 

manufacturer receives the SЕ certificate and the product can be 

used with the declaration on conformity with the МКС ЕН 

1317 standard. 

The CE certificate shall be obtained for each system separately 

in the name of the manufacturer with the appropriate number. 

The manufacturer issues a declaration on the stability of 

features – that it releases its product as pursuant to the EN 1317 

requirements. That declaration guarantees that the products 

have been manufactured in compliance with the provided 

documentation. Also, the manufacturer must accompany each 

batch of any certified system  with assembly instructions, 

which are the same as those provided to the authorized 

laboratory before the performance of the crush test.   

IV.  DISCUSSION 

The features described above reveal the advantages and the 

disadvantages of the two standards which are (were) applied in 

Macedonia.   

The presented U.S4 bases leads to the observation that this is a 

solid standard, completely involving the protective lengths but 

without confirmation of any certain safety. It is based on 

previous crush tests with light vehicles and lower movement 

velocities.   If this standard is not appropriately used, the 

guardrail will retain lighter freight vehicles at an exceptionally 

sharp angle and low movement velocity.   

Nevertheless, the inconsistent use of this standard in our 

country resulted in considerable decrease in traffic safety.. The 

following situations were identified on our roads in the period 

of application:  

- Short protective lengths (shorter than the analyzed 

one),  

- Unprotected obstacles (non-standard boards, portals, 

chandeliers, concrete pillars, tunnel portals, trees etc.),   

- Protection of third persons is not taken into account,   

- Inadequate use of the U.S4.100 and 108 standard 

(application of aluminum instead of steel profiles, 

buffers of metal sheets thinner than prescribed by the 

standard, inadequate pillars, bolts of quality inferior to 

the prescribed one, greater distance between pillars, 

thinner anti-corrosion zinc layer etc.). 

The new ЕN1317 standard dictates complete elimination of all 

the above mentioned shortcomings,  regardless of whether they 

are positions that do not exist in the previous standard of design 
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or building omissions. Besides, this standard requires increased 

control both in the production of the protective system and in 

its installation, thus contributing to higher security of all project 

participants, which was not the case before.  The application of 

this standard shall contribute to equality of all bidders in 

Macedonia, thus providing for standard quality of all applicable 

protective systems.   

V. CONCLUSIONS 

The above mentioned leads to the following conclusions:   

- The previous МКS U.S4 standard applies two basic 

guardrail types, used on the roads, depending mostly 

on velocity, types but, due to weak guardrail 

characteristics,  the appropriate protection level is not 

provided for on many sections,  whereas the guardrail 

is over-dimensioned on points where the traffic load 

and the vehicle movement velocity are low,  

- With МКS ЕN1317 all the protection systems applied 

are fully optimized and appropriate protection is 

provided at each dangerous point as per the actual 

need,   

- A guardrail of МКS ЕN1317 is considerably more 

expensive, mostly due to the additional costs to 

provide an SE certificate, requiring increased 

production control and crush tests,  

- МКS ЕN 1317 takes into consideration the protection 

of third persons, which is not the case with U.S4. 

The practice so far demonstrates that in the countries where it 

is applied, the guardrail installed according to the ЕN1317 

standard, achieves far better results than the one installed as per 

the МКS U.S4 standard, in every aspect of  use. It must be 

mentioned that the vehicle restrain systems, designed and 

constructed as per the  МКS ЕN1317 standard, do not provide 

for absolute protection of the traffic participants. The standard 

is designed as pursuant to the analysis of a large number of 

traffic accidents, but considering that they are an incidental 

phenomenon, there is also the possibility that the guardrail is 

not able to retain a vehicle. This standard reduces that 

possibility to a minimum.  

For appropriate and consistent application of the MKS EN1317 

it is necessary to provide for education and upgrading of all the 

participants in the project.  
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