
✁✆

5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

Road and Rail Infrastructure V
Stjepan Lakušić – editor

✁
✆

Road and Rail Infrastructure V
Stjepan Lakušić – editor

Proceedings of the  
5th International Conference on Road and Rail Infrastructure – CETRA 2018
17–19 May 2018, Zadar, Croatia

BRidgEs

gEoTEChniCs

infRAsTRuCTuRE sysTEms ComponEnTs  
dEgRAdATion

pAvEmEnTs

powER supply of TRAnspoRT sysTEms  
And TRACTion vEhiClEs

RAil infRAsTRuCTuRE

RAil infRAsTRuCTuRE pRojECTs

RAil TRACk sTRuCTuRE

RAil TRAnspoRT mAnAgEmEnT

RoAd infRAsTRuCTuRE mAnAgEmEnT

RoAd infRAsTRuCTuRE pRojECTs

RoAd TRAffiC sAfETy

TRAffiC noisE And viBRATion

TRAffiC plAnning And modElling

TRAffiC sAfETy

TRAnspoRT infRAsTRuCTuRE mAnAgEmEnT

TunnEls

uRBAn TRAnspoRT

RoAd And RAil infRAsTRuCTuRE – misCEllAnEous

9 789538 168253

ISSN 1848–9850
DOI 10.5592/CO/CETRA.2018

Organizer
University of Zagreb

Faculty of Civil Engineering
Department of Transportation



✁✆
5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

TiTle
Road and Rail Infrastructure V, Proceedings of the Conference CeTRA 2018

ediTed by
Stjepan Lakušić

iSSN
1848-9850

iSbN
978-953-8168-25-3

dOi
10.5592/CO/CeTRA.2018

PubliShed by
Department of Transportation
Faculty of Civil Engineering
University of Zagreb
Kačićeva 26, 10000 Zagreb, Croatia

deSigN, lAyOuT & COveR PAge
minimum d.o.o.
Marko Uremović · Matej Korlaet

PRiNTed iN ZAgReb, CROATiA by 
“Tiskara Zelina”, May 2018

COPieS
500

Zagreb, May 2018.

Although all care was taken to ensure the integrity and quality of the publication and the information herein, 
no responsibility is assumed by the publisher, the editor and authors for any damages to property or persons 
as a result of operation or use of this publication or use the information’s, instructions or ideas contained in 
the material herein.
The papers published in the Proceedings express the opinion of the authors, who also are responsible for their 
content. Reproduction or transmission of full papers is allowed only with written permission of the Publisher. 
Short parts may be reproduced only with proper quotation of the source.



Proceedings of the  
5th International Conference on Road and Rail Infrastructures – CETRA 2018
17–19 May 2018, Zadar, Croatia

Road and Rail Infrastructure V
Editor 
Stjepan Lakušić
Department of Transportation
Faculty of Civil Engineering
University of Zagreb
Zagreb, Croatia



 4

✁✆
5th International Conference on Road and Rail Infrastructure
17–19 May 2018, Zadar, Croatia

ORgANiSATiON
ChAiRmeN

Prof. Stjepan Lakušić, University of Zagreb, Faculty of Civil Engineering 
Prof. emer. Željko Korlaet, University of Zagreb, Faculty of Civil Engineering

ORgANiZiNg COmmiTTee

Prof. Stjepan Lakušić
Prof. emer. Željko Korlaet
Prof. Vesna Dragčević
Prof. Tatjana Rukavina
Assist. Prof. Ivica Stančerić
Assist. Prof. Maja Ahac
Assist. Prof. Saša Ahac
Assist. Prof. Ivo Haladin
Assist. Prof. Josipa Domitrović
Tamara Džambas
Viktorija Grgić
Šime Bezina
Katarina Vranešić
Željko Stepan

Prof. Rudolf Eger
Prof. Kenneth Gavin
Prof. Janusz Madejski
Prof. Nencho Nenov
Prof. Andrei Petriaev
Prof. Otto Plašek
Assist. Prof. Andreas Schoebel
Prof. Adam Szeląg
Brendan Halleman

Stjepan Lakušić, University of Zagreb, president
Borna Abramović, University of Zagreb
Maja Ahac, University of Zagreb
Saša Ahac, University of Zagreb
Darko Babić, University of Zagreb
Danijela Barić, University of Zagreb
Davor Brčić, University of Zagreb
Domagoj Damjanović, University of Zagreb
Sanja Dimter, J. J. Strossmayer University of Osijek
Aleksandra Deluka Tibljaš, University of Rijeka
Josipa Domitrović, University of Zagreb
Vesna Dragčević, University of Zagreb
Rudolf Eger, RheinMain Univ. of App. Sciences, Wiesbaden
Adelino Ferreira, University of Coimbra
Makoto Fujiu, Kanazawa University
Laszlo Gaspar, Széchenyi István University in Győr
Kenneth Gavin, Delft University of Technology
Nenad Gucunski, Rutgers University
Ivo Haladin, University of Zagreb
Staša Jovanović, University of Novi Sad
Lajos Kisgyörgy, Budapest Univ. of Tech. and Economics

Anastasia Konon, St. Petersburg State Transport Univ.
Željko Korlaet, University of Zagreb
Meho Saša Kovačević, University of Zagreb
Zoran Krakutovski, Ss. Cyril and Methodius Univ. in Skopje
Dirk Lauwers, Ghent University
Janusz Madejski, Silesian University of Technology
Goran Mladenović, University of Belgrade
Tomislav Josip Mlinarić, University of Zagreb
Nencho Nenov, University of Transport in Sofia
Mladen Nikšić, University of Zagreb
Andrei Petriaev, St. Petersburg State Transport University
Otto Plašek, Brno University of Technology
Mauricio Pradena, University of Concepcion
Carmen Racanel, Tech. Univ. of Civil Eng. Bucharest
Tatjana Rukavina, University of Zagreb
Andreas Schoebel, Vienna University of Technology
Ivica Stančerić, University of Zagreb
Adam Szeląg, Warsaw University of Technology
Marjan Tušar, National Institute of Chemistry, Ljubljana
Audrius Vaitkus, Vilnius Gediminas Technical University
Andrei Zaitsev, Russian University of transport, Moscow

iNTeRNATiONAl ACAdemiC SCieNTifiC COmmiTTee


















