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Number of tunnels in the scope of the Directive by country

Directive applies to:
[ Member States with deadline 2014
B Member States with deadline 2019
I Extra-EU State

No data available
Directive does not apply to:

Other countries
Number of tunnels:

. 130

- in operation by 30 April 2006
- new tunnels

-

NETHERLANDS: 13" . &
GERMANY: 29

CZECH REPUBLIC; 18

HUNGARY; 4
ROMANIA; 8

BULGARIA; 5

CYPRUS; 5

P ©TRT (2015)
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S ANAS SpA

101 Tunnels

in TEN-T Network
to update

About 1.300 km
of highways
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i NATIONAL ROADS AND
HIGHWAYS

1.300

Tunnels

89 one-way tunnels
12 two-way tunnels
190 tubes

@2016
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EC Directive 2004/54

he European Parliament and of the Council of 29 April 2004 on
minimum safety requirements for tunnels in the
Trans-European Road Network

 Legislative Decree n. 264/06
Structural measures
MEP systems measures
Management / Organizational measures as
maintenance plan

plan for emergency management

mode of acquisition of knowledge framework
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Technical requirements

iy
ganizational messues |
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n° of tubes and lanes
Slope

Emergency walkway
Emergency exits
Turning bay

Lighting

Ventilation
Emergency stations
Fire-fighting

Road signs

Control center

Contingency plan
Maintenance
operations

Risk management
Tunnel closure

Lay-by

Drainage of
dangerous liquids
Structural fire
resistance

TVcc system

Tunnel closing devices
Communication
systems

Power supply

Fire resistance material

Transport of dangerous
goods

Overtaking control
Safe distance control
Information campaign
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Updating of ANAS tunnels

WORK IN PROGRESS

PLANNED TO BE UPDATED

UPDATED TUNNEL

0% 10% 20% 30% 40% 50% 60% 70%
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Cima di Rovere Tunnel
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 di Rovere Tunnel

d along SS 20 close to
y of Airole (IM), in the
west of the Italy close
French border.

pen to traffic in 1996
2361m long.

affic is bi-directional
1gitudinally ventilated.
lergency exits.

|l update investment:
12.000.000 €
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Cima di Rovere Tunnel

unnel has 3 different cross sections: 3
rcular and one, that is a rockfall
ction too, is rectangular with windows.

arriageway has one lane 4m large in
direction.
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Cima di Rovere Tunnel - TGM

Tratta n. 350: 5520, Km 143.050, Ventimiglia({IM)

Veicoli Leggeri
Consistenza Dati Volumi medi negli intervalli
Direzione del Flusso

Veicoli Pesanti

Velocita medie nei periodi

Volumi medi negli intervalli tutte le classi

Pervenuti/Attes 06:00.0:00 20:00-22:00 22:00-06:00 06:00-20:00 20:00-22:00 22:00-06:00 06:00-20:00 20:00-22:00 22:00-06:00

flusso ascendente 50,00% 1504 198 181 60
flusso discendente 50,00% 2753 257 215 42

67 71
70 70

Andamento orario medio dei flussi di traffico
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4.100veh/day

per lane

Giorno di punta del pericdo:¢smenica 31 luglio 2016
Volume giornaliero di punta: 8229 [veicoli/giorno]

rnate con

Veicoli giornalieri medi

5173

Lunedi

5791
4862 4812 YY)
I | I .
Sabato

Martedi Mercoledi Giovedi Venerdi

Giorno della settimana

Ora di punta:domenica 24 luglio 2016 ore 18:00-19:00
Flusso dell'ora di punta: 794 [veicolifora]

Domenica
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a di Rovere Tunnel
Structural measures

antitative Risk Analysis was

rmed and showed that some * Drainage of dangerous liquids
/entions of risk mitigation are e Structural fire resistance
ed:

CURVAF-N
e Lighting Z reos : T“‘“*}-,‘: ———
 Automatic Fire-fighting : R R e 1 ===
+ Tuec system B s s 518 ESEast
* Tunnel closing devices L
e Communication systems === ==k

N (Fatalit3)

* Power supply
¢ Fire resistance material oy . ‘ _
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Appia Tunnel

salvatoregiuaingegneria

Open to traffic in 2000, it is located
along the Rome Ring Road, is a 1150m
long tunnel, monodirectional traffic, 3
lanes each 3.75m wide.

It’s longitudinally ventilated.
No emergency exits.
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Appia Tunnel - TGM

Tratta n. 920004: A90, Km 42.100, Roma(RM)

Veicoli Pesanti Velocita medie nei periodi

Consistenza Dati Volumi medi negli intervalli Valumi medi negli intervalli tutte le classi
Direzione del Flusso

PervenutifAttesi pg:00 20:00 20:00-22:00 22:00-06:00 DB:00-20:00 20:00-22:00 22:00-06:00 06:00-20:00 20:00-22:00 22:00-06:00

flusso ascendente 100.00% 52175 4560 2731 153 682 73 80 91
flusso discendente 100.00% AB277 4580 2646 193 555 84 95

Andamento orario medio dei flussi di traffico Veicoli giornalieri medi
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Lunedi Martedi Mercoledi Giovedi Venerdi Sabato Domenica

012 3 456 7 8 910111213141516171819 20212223

Giorno della settimana

24.300veh/day
per lane

Ora di punta:domenica 27 marzo 2016 ore 11:00-12:00

Giorno di punta del periodo: r-urtedi 29 marzo 2016

Volume giornaliero di punt: - 145878 [veicoli/giorno] Flusso dell'ora di punta: 10119 [veicolifora]
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Appia Tunnel

Automatic extinguishing
system, which use infrared
cameras as a guidance.

WAD
Valore Atteso del Danno
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Authomatic fire-fighting system

magazine

INTERVISTE, NOTIZIE £ APPROFONDIMENTI
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ling old tunnels (construction and
peration pre EU Directive )

3

Technical difficulties and excessive cost

(financial and social)

Operational measures and alternative
measures

Quantitative Risk Assessment
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Smart Tunnel

() Developing and implementing
solutions that improve safety aspects

( ) Developing management systems
that help to prevent and control
dangerous situations

() Constantly monitoring operating
conditions

( ) Optimizing maintenance

() Having a predictive system of
hazards
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Smart Tunnel

)T sensors sustainable redundant and
dlstrlbuted along the tunnel
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C sensors: average speed, flow, congestion GATEWAY
onmental sensors: weather, air velocity, pressure, pollution, lighting
etection: smoke, temperature, dangerous goods.
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Dynamic risk analysis

ynamic risk analysis is a new tool that allows to:
lefine the risk framework / safety level of a tunnel under operating conditions
ave a survey of the state of operation of MEP systems or the presence of any faults

lan interventions of
djustment or maintenance
vork or emergency, when there
5 a malfunction of the systems Brevention :

r decreases the safety record a otesen >
ssess if the safety level is
cceptable (ALARP) or if it is
ecessary to introduce
dditional measures to mitigate
he risk

Scenarios at high frequency
== and low consequences
|not require special
meansfor the management
and however with reduced

prevention)

Scenarios at very low frequency
j&— =nd high impact
|Rere - not manzagesble)

dyear 1month 1gday 1h Imin 1s | 30 10 min B

Times of emergency
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Dynamic Risk - Analysis Simulation

\rameter

haidente | Incendo | Mercs pencaiase | Complessivo |

Inafficenza maue prevertive

o5

Inefficenza maure protetive

— lstanianeo

Livello di sicurezza Ist.

Livello di sicurezza Cum.

70

100
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Real team

/ safety level
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Conclusion

* Old tunnel often presents difficulties in upgrading to the new level of safety
request by the users

» Difficulties can be originated by consequence on traffic condition (high social
cost) or on the excessive cost to sustain (financial cost)

* The operational and alternative measure that respect high level of safety can be
successfully applied thanks to new technologies and web based application
(Internet of Things, loT)

* The tunnel monitoring devices can be used to continuously monitoring the risk

* Dynamic Risk Assessment permit to decide how and when close the tunnel to
keep low the risk level
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