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Pan European traffic corridors 
(established in Helsinki, July 1997)



·Rijeka-Zagreb motorway is a component of European 
direction E65 and it connects the biggest and most 
important Croatian port Rijeka with its capital city 
Zagreb and further to a web of motorways in Middle 
and Western Europe. By this, it opens new 
possibilities and brings direct benefits to the national 
economy, particularly tourism and port transport. It is 
also a part of Pan European corridor Vb.In the 
Bosiljevo II inter-regional interchange it connects to 
Zagreb-Split-Dubrovnik motorway 



Rijeka ςZagreb motorway opened to traffic in 
full profile and 146.5 km in length on October 

22, 2008



Phases of construction

·The construction of this traffic route was conducted in two 
phases:

·Phase I: construction of motorway from Kupjakto Karlovac
(60.18 km) ςfinished in July 2004.

·PhaseII: constructionof motorway (expansionfrom semi-
motorway) from regionalinterchangeBosiljevoII to  
interchangeKikovica(55,57 km) ςfinishedin October2008.

·All together 5 bridges, 13 tunnels, 24 viaducts, 45 
underpasses and 26 overpasses were built during the 
construction period. Thesenumbersdemonstratethe route's 
constructioncomplexity. PhaseII includedworks in 2 
subphasesςIIA andIIB phase



II A & B PHASEof construction



UPGRADING FROM SEMI TO FULL 

MOTORWAY (II B PHASE)
·Latest upgradingof existing roads to full motorway profile 

was performed on these sections :

·KikovicaςhǑǘǊƻǾƛŎŀ(7.37 km)  

·hǑǘǊƻǾƛŎŀςVrata(12.44 km) 

·VrataςDelnice(8.93 km)

·Delnice ςKupjak(7.93 km)

·KupjakςStara{ǳǑƛŎŀ(7.59 km)



Percentageof roadobjectsconstructedin
IIA & IIB phase





Construction with traffic in 
progress

·Work zones had to be well secured and protecting

·¢ǊŀŦŦƛŎ ǎƘƻǳƭŘƴΩǘ ōŜ ƻōǎǘǊǳŎǘŜŘ ŀǎ ǿƻǊƪǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ 
the lanes just meters away 

·Traffic signalisation obliged by contractual companies to slow 
and stop traffic in front of tunnel portals with work in progress

·Sometimes up to 12 minings per day were conducted on the 
entire work zone area

·Coordination between police, road maintenance staff, traffic 
control centre operators and fire brigade to ensure safe traffic 
flow



·Usage of vibrating strips and emphasizing beacons to properly 
distinct the two-way traffic on the motorway while the other 
parts of the road are under construction

·Constant police and fire brigade presence to propound 
ŘŀƴƎŜǊǎ ƻƴ ǘƘŜ ǊƻŀŘ ǳƴŘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ŜƭŜǾŀǘŜ ŘǊƛǾŜǊΩǎ 
awareness of safer driving throughout workzones

·Daily public media announcements to warn drivers about road 
works  



Signalisation and information in service of 
providing safe travell

·Combining static and dynamic signalisation due to changing weather 
conditions, traffic congestion and other factors 

·Traffic control centres informing relevant media sources to inform drivers 
about works in progress

·Constant video surveillance and traffic control from traffic control centres

·άhƴ the roadέ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŎƻƻǊŘƛƴŀǘƛƻƴ ƻŦ ǿƻǊƪǎ

·Accordanceto Directive 54/2004of the European Commissionto ensure
minimum safety requirements for tunnels in the Trans-European Road 
Network

· Severalvideo windows on our web-pageconnectedto cameraΩǎ ƻƴ the
motorway sodriverscanbe acquaintedwith eventualbadweather
conditions, congestionson paytoll stationsetc. 

·Officialweb site informingdriversabout roadworks andweather
conditions



Video recording of the work zones, 
signalisation and drivers behaviour 

·Full HD video recordings help to see eventual 
imperfections in traffic signalisation so changes could be 
implemented

·9ǾŜǊȅ ǎǘŀŦŦ ǘǊŀƛƴƛƴƎ ŘǊƛƭƭ ƛǎ ōŜƛƴƎ ǊŜŎƻǊŘŜŘΣ 5±5Ωǎ ŀǊŜ 
distributed to all sectors related

·5±5Ωǎ ƘŜƭǇ ŘŜǘŜŎǘ Ŧƭŀǿǎ ƛƴ ǘǊŀƛƴƛƴƎ ŘǊƛƭƭǎ ǎƻ ōŜǘǘŜǊ ǊŜǎǳƭǘǎ 
could be reached in real road accidents ςimprovement of 
reaction times

·wŜŎƻǊŘƛƴƎǎ ǊŜŘǳŎŜ ŀ ƴŜŜŘ ŦƻǊ άƻƴ-the-ǊƻŀŘέ ƳƻƴƛǘƻǊƛƴƎ 
ǎƻ ǘƘŜȅ ƳƛƴƛƳƛȊŜ ŎƻƳǇŀƴȅΩǎ Ŏƻǎǘǎ



Reconstruction and building new traffic 
control centres

·All traffic centres equipped with the latest video and controlling devices 
and traffic control software (Top-X-view)

· Top-X-view Traffic Management- SCADA suite provides a simple and 
consistent supervisory control and data acquisition (SCADA) of all systems 
deployed in tunnels and on motorways

·The traffic system is controlled through traffic driver, connecting to traffic 
system via serial communication or TCP/IP network

·All standard devices, such as variable message signs, traffic lights, variable 
displays, roadside controllers, barriers, weather (Meteorological) stations, 
vehicle detectors and classifiers etc. are supported 

·Data from weather stations, traffic counters and ramp metering devices are 
then used for traffic related automated responses. These responses can be 
based on either gathered basic data or in combination with short term 
weather or traffic density forecast and warning systems



Main components of the traffic control managementsystem:

· the system core

· interfaces to subςǎȅǎǘŜƳǎ όŎŀƭƭŜŘ άŘǊƛǾŜǊǎέύ

·clients, including graphical user interfaces

· integrated digital video subsystem

·automation components

·ǘƘŜ άƘƛǎǘƻǊƛŀƴέΣ ŎƻƴƴŜŎǘƛƴƎ ǘƻ ŀ ŘŀǘŀōŀǎŜ

·other project specific components

There are many protocols sustained by this system:

· industrial standard MODBUS

·specific producing protocols (TP) towards traffic system and emergency 
roadside telephone System

· ISS Autoscopeinterface for automatic video detection over CCTV

·BARCO video wall

·Various video matrix



Reconstructed traffic control centre in 
Technical unit Delnice



New traffic control centre in Technical 
unit Bosiljevo



Implementation of road safety elements 
The road itself gained new safety elements: 

· Implementationof crash cushions (impact attenuators)  on presumably most 
dangerous places on the motorway - in front of tunnel portals or merging 
(decelerating) lanes 

·New VMS (variable message sign) displays on the main entrances to the Rijeka-
Zagreb motorway - informing drivers about the traffic conditions, eventual 
traffic accidents, road detours and weather conditions

· New vertical signalization at 6 interchanges and new horizontal signalization 
on several stretches

·Bora shields on the parts of the road with frequent windy weather  

·New signs obstructing drivers to accidentally enter the opposite direction

·Replacementof NC (not classified) and H1 level of containment barriers to H2 
level on various places on the road, cross-section markers



New signobstructing drivers to 
accidentally enter the opposite direction 



Impact attenuator at the interchange
with deceleration lane



Impact attenuator at thetunnel portal



VMS display in front of the interchange



VMS display in front of the interchange



VMS displays in front of the tunnel



H2 level of containment barrier



H2 level of containment barrier



Safety brackets in front of the tunnel



Bora shields on windy sections



High safety ranking for tunnels           
±Ŝƭƛƪƛ DƭƻȌŀŎ ŀƴŘ ¢ǳƘƻōƛŏ

·Very good results have been accomplished for the tunnel 
VelikiDƭƻȌŀŎ(1130 m long) in 2008. It was highly ranked 
ŀƳƻƴƎ ŦƻǳǊ 9ǳǊƻǇŜΩǎ ōŜǎǘ ǘǳƴƴŜƭǎ ǘŜǎǘŜŘ ōȅ !5!/Φ ¢ƘŜ 
results were later published by Tunnel traffic safety 
evaluation programme EuroTAP

·Lƴ нллфΦ ǘǳƴƴŜƭ ¢ǳƘƻōƛŏ όнмпл Ƴ ƭƻƴƎύ ǊŀƴƪŜŘ ŀǎ 9ǳǊƻǇŜΩǎ 
second safest tunnel

·Regularsafety testing performed throughout the past 
yearsςά!w½έ improved 10 tunnels (>500 m)



¢ƘŜ ƘƛƎƘƭȅ ǊŀƴƪŜŘ ǘǳƴƴŜƭ ±Ŝƭƛƪƛ DƭƻȌŀŎ ƛƴ нллу



¢ƘŜ ƘƛƎƘƭȅ ǊŀƴƪŜŘ ǘǳƴƴŜƭ ¢ǳƘƻōƛŏ ƛƴ нллф 



¢ǳƴƴŜƭ ¢ǳƘƻōƛŏ ǊŀƴƪƛƴƎ ƛƴ нллф

Source: www.hak.hr



Tunnel VelikiDƭƻȌŀŎŀƴŘ ¢ǳƘƻōƛŏappeased the high testing 
demands in a variety of features:

· Two tunnel tubes with crosslink as additional emergency escape and rescue exit 
max. every 200m

· Radio programme frequency through the entire tunnel for emergency traffic 
broadcasts (as well as the road maintenance, fire brigade and police 
communication)

· Constant video surveillance by the traffic control centre operators

· LED delineators and barriers in front of each portal

· Automatic detection of congestion and stationery vehicles

· Detection and usage of lay-ōȅΩǎΣ {h{ ǇƘƻƴŜǎ ŀƴŘ ŦƛǊŜ ŜȄǘƛƴƎǳƛǎƘŜǊǎ 

· Acoustically isolated SOS and fire extinguisher chambers every 300m

· Automatic alarm system ςin case of fire tunnel is automatically closed and 
ventilation activated

· Escape routes properly marked with direction and distance of the next emergency 
exit (illuminated)

· Emergency exit doors smoke and heat resistant

· Emergency escape for vehicles in the middle of the tunnel

· Regular firedrills with up to date plans of emergency response



Main tunnel equipment for ensuring a high safety 
level is:

· Emergency exit lights, restriction lights at the tunnel entrance and inside the tunnel

· SOS cabin light signal, SOS system

· Fire extinguisher light signal

· Tunnel illumination

· Fire and smoke detection system with alarm

· Video-data surveillance in front of the tunnel and in the tunnel with automatic 
video detection (CCTV system) 

· Traffic flow counting stations

· Carriageways marking of traffic lanes

· Primary and additional power supply of the tunnel

· Air quality (CO, CO2, NO and other gases) measurement and control

· Public announcement (PA) and rebroadcasting systems

· Hydrant system 

· Ventilation system



Constant staff training and regular 
drills

·Fire department regular drills improve time of reaction in 
preventing eventuial catastrophy

·Every drill is video recorded so the staff can detect and 
remove mistakes in fortcoming drills or real interventions

·Drills conducted in the domene of ecology ςpreventage 
of dangerous liquids leakage etc.

·5±5Ωǎ ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ŀƭƭ ǎŜŎǘƻǊǎ ǊŜƭŀǘŜŘ 



Fire drill in the tunnel ¢ǳƘƻōƛŏ

Fire extinguishing with foam
Saving persons from the 

vehicle



Fire drill diagrame



Rijeka-Zagreb motorwayfire brigade approaching plan 
depending on the position of a fire


