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- COMPANY FOR THE CONSTRUCTION AND OPERATION OFTHE MOTORWAY




Pan European traffic corridors
established in Helsinki, July 1997)




RijekaZagreb 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 Wothe

Bosiljevo Il interegional interchange it connects to
ZagrebSplitDubrovnik motorway
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-~ Rijekacg Zagreb motorwayopenedto 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 Iconstruction of motorway froniKupjakto Karlovac
(60.18 km finished in July 2004.

Phasdll: constructionof motorway expansiorfrom semt
motorway)from regionalinterchangeBosiljevall to
iInterchangeKikovica55,57 km); finishedin October2008.

All together5 bridges, 13 tunnels, 24 viaducts, 45
underpasses and 26 overpasses were built during the
construction periodThesenumbersdemonstratethe route's
constructioncomplexity Phasdl includedworksin 2
subphaseg [IAandlIBphase T




11 A & B PHASEFf construction
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UPGRADING FROM SEMI TO FUL
MOTORWAY (Il B PHASE)

Latest ypgradingof existing roads to full motorway profile
was performed on these sections :

Kikovicag h O i N¥73A kan)
h O N2 WdataQlR.44 km)
Vratag Delnice(8.93 km)
Delnice¢ Kupjak(7.93 km)
Kupjakc Stara{ dzO(X.&9lkm)




rcentagef roadobjec ructedin

lIA & IIBphase

9%

B Viaducts and Bridges

B Tunnels

B Length of section under
construction
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Il B phase of Rijeka - Zagreb motorway construction
SECTION UNDER LENGTH LARGER OBJECT'S OPENED
NAME OF THE OBJECT
CONSTRUCTION (km) OBJECTS LENGTH (m) | TO TRAFFIC
CICAVE 304
VELIKI SVIB 381
KIKOVICA - OSTROVICA 7,37 VIADUCT MALI SVIB 218 2007.
MELNIK 146
BUKOVO 385
VIADUCT HRELIIN 545
BRIDGE BAJER 502
OSTROVICA - VRATA 12,44 VRATA 262 2008.
TUNNEL HRASTEN 223
TUHOBIC 2143
VIADUCT GOLUBINJAK 588
VRATA - DELNICE 8,93 SLEME 858 2007.
TUNNEL -
soPAC 775
DELNICE 100
VIADUCT
ZALESINA 463
DELNICE - KUPJAK 7,93 . 2007.
LUCICE 590
TUNNEL -
VRSEK 859
VIADUCT STARA SUSICA 421
KUPJAK - STARA SUSICA 7,59 y 2008.
TUNNEL JAVOROVA KOSA and POD VUGLES 2085
LENGTH - ¥ (km) 4426 OBJECT'SLENGTH - ¥ (m) 11848




Construction with traffic Iin
progress

Work zones had to be well secured and protecting
¢CNF FTFAO aK2dz Ry Qi 06S 20 a0 NHzC
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
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Usage of vibrating strips and emphasizing beacons to properly
distinct the twoway traffic on the motorway while the other
parts of the road are under construction

Constant police and fire brigade presence to propound
RI'YaASNBR 2y 0UKS NRBFR dzy RSNJ OF
awareness of safer driving throughout workzones

Daily public media announcements to warn drivers about road
works




Signalisation and information In service C
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
Ghtfieroade Y2y AU2NAY3I YR O22NRAYIl GA
Accordancdo Directive 54/2004€f the European Commissido ensure

minimum safety requirements for tunnels in the TraBsropean Road
Network

Severalvideo windows orour web-pageconnectedto camerdl a the y
motorway so driverscanbe acquaintedwith eventualbadweather
conditions congestion®on paytoll stationsetc.

Officialweb siteinformingdriversaboutroadworksandweather = T

conditions LLC{




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

OPSNE a0l FF GNIAYAY3I RNRT T
distributed to all sectors related
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could be reached in real road accidegtsnprovement of
reaction times
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Reconstruction and building new traffic
control centres

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

Top-X-view Traffic ManagemenSCADA 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, variabl
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 othe traffic control managemensystem:
the system core
interfacestosuha @ a0 SYa 00l ff SR ARNAISNREE U
clients, including graphical user interfaces
integrated digital video subsystem
automation components
0KS AKAAUZ2NALFYEZT O2yySOUAYy3a (2 |
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

ISSAutoscopenterface for automatic video detection over CCTV
BARCO video wall

Various video matrix
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~ Reconstructed traffic control centre In
Technical unit Delnice
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~ 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 motorwayn front of tunnel portals or merging
(decelerating) lanes

New VMS (variable message sign) displays on the main entrances Rij&k&
Zagrebmotorway - 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, cresgstion markers




New signobstructing drivers to
accidentally enter the opposite direction




Impact attenuator at thenterchange
with deceleration lane
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"~ Impact attenuator at theunnel portal
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~ VMS display in front of the interchange

3 Otok Cres -
: 9 Crikvenica

Otok Krk 1
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- VMS display in front of the interchange
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"~ VMS displays in front of the tunnel
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H2 level of containment barrier
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H2 level of containment barrier
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Safety brackets In f;ont of the tunnel
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Bora shields on windy sections




High safety ranking for tunnels
+SfA1lA Df 20l O |

Very good results have been accomplished for the tunnel
VelikiD f 2 @13®m long) in 2008. It was highly ranked
FY2Yy 3 F2dzNJ 9dzNR LISQa o0Saud i
results were later published by Tunnel traffic safety
evaluation programméuroTAP

LY HAnddP Gdzyy St ¢dzK20A S Ot
second safest tunnel

Regularsafety testing performed throughout the past
yearsc a ! wikrgroved 10 tunnels (>500 m)
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Source www.hak.hr



TunnelVelikiDf 2 DY ¢ dmpeasell 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 batrriers in front of each portal

Automatic detection of congestion and stationery vehicles

Detection and usage oflayé Qa > { h{ LIK2ySa | yR TANED
Acoustically isolated SOS and fire extinguisher chambers every 300m

Automatic alarm system in 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 firarills 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 tunne
SOS cabin light signal, SOS system

Fire extinguisher light signal

Tunnel illumination

Fire and smoke detection system with alarm

Videodata 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 ecologpreventage

of dangerous liquids leakage etc.
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“ Fire drillin the tunnel ¢ dzK 2 © A

Saving persons from the
vehicle

Fire extinguishing with foam




Fire drill diagrame

YFB Vrata

18 20 t{min)

FB - Fire brigade (ARZ)
PFB - Public fire brigade
VVFB - volunteer fire brigade
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