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“ Map Finder Chart for European Transport Corridors Tunelogradnja u BIH — Korldor VC

1. EU Prometni koridori / EU Transport Corridors

Razvoj Europskih prometnih koridora do 2030:
Pozadina ideje je da ¢e osnovna mreza prometnih koridora povezivati:

94 glavne europske luke sa zZeljezni¢kim i cestovnim vezama

38 kljuénih zracnih luka sa Zeljezni¢kim vezama s ve¢im gradovima
15 000 km ZeljezniCke pruge modernizirano za velike brzine

35 prekogranicnih projekata za smanjenje uskih grla

Mreza treba biti gospodarski krvotok jedinstvenog trziSta, omogucujuci stvarni slobodan
protok roba i ljudi diljem EU-a.

Development of European Transport corridors until 2030:
Background of the idea is that the core network will connect:

* 94 main European ports with rail and road links

* 38 key airports with rail connections into major cities
* 15,000 km of railway line upgraded to high speed

* 35 cross-border projects to reduce bottlenecks

ATLANTIC ® SCANDINAVIAN - MEDITERRANEAN @ MEDITERRANEAN
e SR S This will be the economic lifeblood of the single market, allowing a real free flow of goods
@ NORTH SEA - BALTIC @ RHINE - DANUBE SHBALICSDIACKEAEGEAN SEAS and people around the EU.

The parts of the map pertaining to corridor alignment in third countries are indicative
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2. Cestovnli tuneli / Road tunnels

Tauern tunel, AT
pozar 29.05.1999.

12 mrtvih / 12 dead

Mont Blanc tunel, FR/IT
pozar 24.03.1999.
39 mrtvih / 39 dead

Brandkatastrophe im Montblanc-Tunnel am 24.03.1999
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Tunelogradnja u BiH — Koridor Vc

Povecanje sigurnosti kao resultat

pozara u tunelima do (2014, 2019):

EU Direktiva 2004/54/EZ

Gradevinski zahvati (evak.izlazi na 500m..)
Rasvjeta

ProzraCivanje

Postaje za sluCaj opasnosti (na 150 m min)
Opskrba vodom (na 250m min)

Cestovni znakovi, srediSta za upravljanje,..
Sustavi nadzora, oprema zatvaranje tunela
Komunikacijaski sustavi, dod.energ.napaj.

Otpornost opreme na vatru

Davorin Koli¢

2. Cestovnli tuneli / Road tunnels

Increasing safety as result of fires in
tunnels (unitl 2014, 2019):

EU Directive 2004/54/EU

Civil engineering measures (escapes on 500m..)
Lightning

Ventilation

Emergency stop (every 150 m min)

Water supply (every 250m min)

Road signs, control centers,...

Surveillance systems, tunnel closure equipment
Communication systems, additional power supply

Fire resistance of the equipment
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Tunelogradnja u BiH — Koridor Vc

2. Cestovni tuneli / Road tunnels

Paris SOCATOP Tunnel na autocesti A86 N ~ 7l -
cestovni tunel od 10 km na 2 kata A N Y

= ./ % RUEIL-MALMAISON
: = 5 LINK-UP

5
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A12ZHIGHWAY 7 o
LINK-UP

o \ ;
3 I AI3HIGHWAY 3
/ | INTERCHANGE <

7

"  DEPARTEMENTALE
N 286 __/ ROUTE 10 ON-OFF RAMP

Full interchange

- 1/2 interchange
= Expressways

Cijena izvedbe 1.7 mird. €, (2001) , Izvori financiranja: privatni investitori + izdavanje vrijednosnih papira
+ bankovni krediti; Koncesija na: 70 godina, DBOMT
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Tunelogradnja u BiH — Koridor Vc

2. Cestovnli tuneli / Road tunnels

Paris SOCATOP Tunnel na autocesti A86
cestovni tunel od 10 km na 2 kata

F

Mortier de bourrage
Filling mortar

Voussoir de clé
Key segment

Joint entre voussoirs
Tunnel segment gasket

Voussoir

Diameétre 10,40 m
10.4 m diameter

Dalle de circulation inférieure
l Lower carriageway slab Chaussée 5 cm

-

Corbeaux d’appui
Supporting brackets

Cloison

\e— Partition

Air frais
Clean air

Projekat zasnovan na tehnologiji predgotovljenih elemenata
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Tunelogradnja u BiH — Koridor Vc

Paris SOCATOP Tunnel na autocesti A86
cestovni tunel od 10 km na 2 kata

- escalier de communication =

'sEelite.

Escalier de communication

reliant les deux niveaux du tunnel

2. Cestovni tuneli / Road tunnels

Puits d'acces
des secours
par la surface

Puits tous les
1.000 métres
£n moyenne

Distanceentre
deux refuges
200 métres

Dodatni niSe za evakuaciju s kata na kata:
na svakih 500 m

Dodatni Sahtovi za evakuaciju osoba:

na svakih 1000 m

Max. brzina prometa u tunelima : 70 km/h
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2. Cestovni tuneli / Road tunnels

Istanbul : EurAsia Road Tunnel
Bosphorus Crossing

'.._. NG

Tunel duljine : 5,54 km, TBM mix shield iskopni promjera 13,70 m,
Cijena izvedbe 1,3 mird. USD$m ,otvoren za promet 22.12.2016
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Tunelogradnja u BiH — Koridor Vc

NJEMACKA

Program sanacije transportne
infrastrukture u zapadnoj Njemackoj od
280 mird.€ za period narednim 20 godina

« Zadnjih 30 godina Nemacka je nakon ujedinjenja
ulagala u transportnu infrstrukturu istoCnog dijela
zemlje kako bi se spojio sa zapadnim dijelom i imao
dobre osnove za razvoj i komunikaciju

« Stoga transportna infrastruktura razvijenijeg,
zapadnog dijela nije sustavno odrzavana i razvijana
pa Ce se ulagati prvenstveno u sanacije cijele mreze
cesta/zeljeznice i nesto u novogradnju transportne
infrastrukture u gradovima (metro, gradska
zeljeznica)

Davorin Koli¢

2. Cestovnli tuneli / Road tunnels

Tuneli u JI EU ili Zapadnom Balkanu

Korridor Vc u Bosni i Hercegovini kao i koridor 10 u
Srbiji su glavni koridori koji veZzu centralnu Europu s
jugo-istokom i dalje istokom.

Zajedno s razvojem cestovne, ali i ZeljezniCke mreze
koje spajajuu luke s unutrasnjoScu dolaze i investicije,
radni pogoni i radna mjesta duz transportnih linija, a
od njih se moze razvijati i unutrasnjost zemlje.

Uz neodrzavanu transportnu infrastrukturu u

narednom periodu je prvenstveno bitna novogradnja
autocesta i zeljeznica
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3. Zeljezniéki tuneli / Railway tunnels

BBT Brenner Basis Tunnel
High Speed Rail Axis Berlin-Palermo

Cijena izvedbe : 8.06 mird.€, ukljuCivo 1.0 mird. € za rizike, Brxles
( + 3.5 mird.€ vjerojatni financijski troskovi), otvorenje 2032

PORTALE NORD INNSBRUCK 5 Length 55.4 km
- Tunnel diameters 8 m et ey
E.f,.,-_ Design speed 250 km/h -
Electric traction 25 kV 50 Hz
ERTMS/ETCS Level Il raje

Multi-function areas (i < 20 km) &
6 communication tunnels even/odd « /I.v'\nsbw‘c}/ R
Q¢

2 passing tracks PMF S. Jodok % /
et §

 TEN-Achse 1 Betlin - Palermo

e Neue Brennerbahn Minchen - Verona
mit BBY (Brenner Basistunnel)

SUDPORTAL FRANZENSFESTE
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3. Zeljezniéki tuneli / Railway tunnels
BBT Brenner Basis Tunnel

High Speed Rail Axis Berlin-Palermo

TUNNELSYSTEM DES BRENNER BASISTUNNELS
SISTEMA DELLA GALLERIA DI BASE DEL BRENNERO

) TULFES

y AICHA
" AICA

ZUFAHRTSTUNNEL
GALLERIA DI ACCESSO =
AMPASS

ERKUNDUNGSSTOLLEN
CUNICOLO ESPLORATIVO

ZWEI HAUPTTUNNELROHREN MIT DEM ERKUNDUNGSSTOLLEN
DUE CANNE PRINCIPALI CON CUNICOLO ESPLORATIVO

:‘.'_ :

ZUFAHRTSTUNNEL AHRENTAL ZUFAHRTSTUNNEL WOLF ZUFAHRTSTUNNEL MAULS
GALLERIA DI ACCESSO AHRENTAL GALLERIA DI ACCESSO WOLF GALLERIA DI ACCESSO MULES

. J

UMFAHRUNG INNSBRUCK
CIRCONVALLAZIONE DI INNSBRUCK

INNSBRUCK |
FRANZENSFESTE "
FORTEZZA

bereits gebaut (Stand Februar 2023)
opere gia eseguite (aggiornato a febbraio 2023)

Status izvedbe BBT projekta : 02.2023
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3. Zeljezniéki tuneli / Railway tunnels

Frejus High Speed Rail Tunnel
Brza pruga Lyon-Turin — Mediteranean Axis

High speed rail line Lyon-Turin 270 km, 25 mird.€

/*’)\f & 4 / & s

1200 . ! 57,5 km, dvije cijevi , svaka s jednotracnim kolosijekom
- TE / %0 u izvedbi od 2022, 8 TBM strojeva za iskop

- auii | S, T e e u promet od podetka 2032
= B / | e cijena izvedbe tunela : 3,3 mird €, samo rohbau

Existing line: New line: Existing tunnel (14 km)
Mountan profile Flat profile
Maximun grade: 13 % Maximum grade: 1.5 w— Wase tunnel (37 km)
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. Zeljezniéki tuneli / Railway tunnel
Frejus High Speed Rail Tunnel 3. Zeljeznicki tuneli / Railway tunnels

High speed Rail Line Lyon-Turin

Susa

ltalian gate of entry .......,
Outside sofety site X

Airsupplyshaft ................

Air supply shaft ......... of Val Claves

of Avrieux

Loop lines

Communication ...
branchs
... La Maddalena

Survey gallery
and safety site

A Villarodin-Bourget / Modane
Access tunnel and safety site

Access tunnel R La Praz
Saint-julien-Montdenis Access tunnel
Outside safety site and safety site @ Ventiation plant

8 TBMs razliCitih tipova za izvedbu, u izvedbi Ce biti aktivni od oba
portala i u oba smjera od 3 od ukupno 4 poprecnih prilaza,

|lzvedba u vremenu od 10 godina
Davorin Koli¢ Tunelogradnja u Evropi | 14



Tunelogradnja u BiH — Koridor Vc

3. Zeljezniéki tuneli / Railway tunnels

Stuttgart 21 Projekt
pruga velikih brzina - Rail axis Paris-Budapest

Podzemni prolaz zeljezniCkih tunela ispod grada Stuttgarta s raznim
podzemnim konstrukcijama,

Cijena izvedbe: 9,79 mird. € (2023) otvorenje za promet Dec.2025

SR
4{ 16:51 Berlin Mannheim, Frankfurt ‘ |
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3. Zeljezniéki tuneli / Railway tunnels

NBS Stuttgart-Wendlingen-Ulm
pruga velikih brzina - Rail axis Paris-Budapest

Neubaustrecke Wendlingen—UIlm

Albaufstieg PFA 2.2 und angrenzende Bereiche .('mh Richtung Ulm

60 km pruge velikih brzina, 30.4 km tunnels, 250 km/h
3.99 bill. € (2022), otvoren za promet 11.12.2022
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3. Zeljezniéki tuneli / Railway tunnels

Semmering Tunnel Lo g ok

Keeridote 3 Y Ly B s

Pontebana Rail, Baltic — Adria Axis
(Be¢- Graz-Klagenfurt- Udine —Venecija)

27,3 km, dvije cijevi, svaka s jednotracnim kolosijekom
u izvedbi od 2013, u primjenu od pocCetka 2030
Cijena izvedbe : 3,9 mird €
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=

BL Sommeraufigis . —
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PB....Portalbaustelle
ZA....Zwischenangriff
BL....Bauliiftungsschacht
ER....Ersatzretentionsraum
UW...Unterwerk
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Tunelogradnja u BiH — Koridor Vc

Koralm Tunnel
Pontebana Rail, Baltic — Adria Axis
(Be¢- Graz-Klagenfurt- Udine —Venecija)

32,8 km, dvije cijevi , svaka s jednotracnim kolosijekom
U izvedbi od 2009, u primjenu od pocCetka 2026

Schacht
Leibenfeld

Ostportal

\ Zukiinftiger
Eisenbahntunnel

Erkundungstunnel

Erkundungsschacht >
. Leibenfel

Paierdorf

—— S,
Erkundungstunnel 42;,;67594?
Paierdorf 7 \14;1,

N

Westportal | Erkundungstunnel
Mitterpichling

avullill n\Nviiuv

3. Zeljezniéki tuneli / Railway tunnels

Troskovi izvedbe (2018):
5.4 mird. EUR

(bez financijskih troSkova,

koji su u redu veliCina oko
2.6 mird.€)
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Tunelogradnja u BiH — Koridor Vc

Nova pruga Diva&a — Koper, SL 3. Zeljeznicki tuneli / Railway tunnels

Cijena izvedbe 1.4 mird. €, do 2026, 32 km trase, 20,5 km tunela
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= K -ty ,\;:t[ NN N ,_/ ! e VZDOLZNI PROFIL - VARINTA I/3  (idejni projekt)
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skupna dolzina predorov: skupna dolzina viaduktov:

20,5 km i 1,1km
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3. Cestovno-zeljeznicki tuneli / Road-railway

Fehmarnbelt tunnel, DK
ehmarnbelt tunnel, tunnels

17 km potopljenog tunela / immersed tube

FEHMARNBELT
FIXED LINK

Norway

Potopljeni tunel:
Duljine : 17 km

SWEDEN

zp

ZEALAND

North Sea 4 cestovne trake

Sweden

DENMARK

UK DENMARK

Netherlands ™ 2 ieljezniéke Iinije

Belgium Germany Flensborg

1 opskrbna/sigurn. komora
Cijena: 7,4 mird €
Vrijeme gradnje: 2021-2029

North Sea

)79
STANDARD
"9 ;17m.|ong and 42m wide,

weight 73,000t

Dnevni promet:

ARTIST’S IMPRESSION OF
TUNNEL PORTAL ON GERMAN SIDE

Concrete

clements | oR () corciaL

in total
39m long and 47m wide,
) weight 21,000t

78 teretnih vlakova

9500 automobila
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Fehmarnbelt tunel : Cestovni - zeljeznicki tunel / Road — rail tunnel

o\

Unusual traffic conditions are
registered automatically

The ventilation system can control the direction of smoke dispersion

Ventilation system can supplement

natural ventilation in the event S
of heavy traffic or fire ©QE  Variable Message Signs (VMS) with speed limits and traffic information

Users are informed via dynamic signage

Corridor between road tunnel tubes

CCTV surveillance in road tubes ' a : '
and corridor between road tubes TR S _— . vanced ignal system (ERTMS) ensures railway traffic management

Crash barrier —
Is to train traffic

Emergency cabinet P 4 TCC)

]
4
4

Walkways and protection against derailing

Emergency exits every max.110 m

One-way traffic

a
Emergency lanﬂ’
' Emergency lane and safe area for the railway tunnel




Tunelogradnja u BiH — Koridor Vc

,Grand Paris Express”, Paris, FR

\/a|-d'OISE Aéroport
Charles de Gaulle
. : LIGNES
Saint-Denis e 47

Pleyel

Nanterre

Bobigny
P. Picasso ¢4

Yvelines . (o

Versailles

Villejuif Institut
Chantiers J

Champi '
G. Rousy ampigny Seine

Hauts Centre et-Marne

de-Seine
Val-de-Marne

: Aéroport
g Massy .

; Palaiseau TGV dOrly

g Essonne

Davorin Koli¢

4. Razvoj gradova / City development

Podzemni automatizirani metro sustav
Linije 14,15,16,17,18 i RER ,,E*

5 linija metroa u centru i na obodu Pariza
do Olimpijade 2024

Duljine : 200 km, podzemno

Novih stanica : 72

Cijena: samo javna investicija 34 mird €
.. zajedno s privatnim : 70-80 mird €
Vrijeme gradnje: 2014-2024

U gradnji : 24 TBM stroja
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Video vizualna inspekcija

all AT LTE 07:26 @ 9769% @)

< Clips Shots 2, 6 Files

Tunelogradnja u BiH — Koridor Vc

Primjeri video zapisa jednog tunela:

v

O
d .
B
Start: 0 J
Stop: 19.08 : .
| Total: 19.08 N

Davorin Koli¢

Portal na juznoj strani

Prvjera ulaznog bloka i spojnice
ulazni blok/tunelska obloga

Provjera pukotina na betonu
ulaznog bloka

Provjera spojnice asfaltnog
zastora/tunelske obloge

Provjera spojnice ulaznog bloka
/tunelske obloge

Provjera instalirane signalne
opreme

Provjera tunelske obloge i
trazenje pukotina

Provjera spojnice 1. i 2. bloka
tunelske obloge

Provjera stanja CCTV kamera

5. Digitalizacija / Digitalisation

all AT LTE 07:26 @ 9769%@m)

£ Clips Shots 2, 6 Files

. Provjera portala na sjevernoj
strani

. Provjera hidranta za pozZarnu
zastitu

. Provjera odvodnje i slivnika

. Provjera pukotina na
betonskoj oblozi na portalnim
zidovima

. Provjera spojnica asfaltnog
zastora / tunelska obloga

5

3 L{;ﬁ
Start: 0

- Stop: 10.81
Total: 10.81

Ei?u.r »

*  Provjera spojnice 1. 2.
portalnog bloka

. Provjera pukotina na zidovima
portalnog bloka
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Tunelogradnja u BiH — Koridor Vc

5. Digitalizacija / Digitalisation
Mjerenje pukotina, temperature, viaznosti i
prodiranja klorida u oblogu tunela — bezicni transfer

Plattform/Cloud

) @
@aa

Storage, Evaluation, Alerts, . / Spremanje
podataka, obrada, upozorenja.

88 Demo / Temperatur & Feuchtemonitoring-Tunnelwand (F&E) ~

Ubersicl ht

Rel. Humidity [%] H=240cm, Luft Rel. Humidity [%] H=240cm, Bet Humidity [%] H=240cm, Beton 2,5cm Rel. Humidity [%] H=240cm, Beton 4cm
: g Dashboard in Browser/ Nadzorni
. llI l . II I I el IIIIII ekrani na web pregledniku
o mm -_— - 8 o o = ?——-—‘O: e —D-;; 7760 7780 7800 7820 7840 7860 7880 7900
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Tunelogradnja u BiH — Koridor Vc

£52  HKIG - DANI OVLASTENIH INZENJERA GRADEVINARSTVA
P Opatija 15.-17. lipanj 2023. www.hkig.hr

Godisnji skup Hrvatske komore inZenjera gradevinarstva - HKIG

1500 sudionika iz jugo-istoCne Europe, 19 seminara
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