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Along the A22 30 there are 30 one-way 
tunnels, among which 3 artificial ones

Brennero twin-tube
Artificiale 
Ponticolo

one tube

Fortezza twin-tube
Artificiale Fortezza one tube
Bressanone one tube
Funes twin-tube
Gardena twin-tube
Trostburg twin-tube
Kofler twin-tube
S. Osvaldo one tube
Castelrotto twin-tube
Micheletti-Fié twin-tube
Tasch twin-tube
Chiusalta twin-tube
Cardano twin-tube
Virgolo twin-tube
Piedicastello twin-tube
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FORTEZZAFORTEZZA

Year of construction:1971

Length: 834 m (northbound)

752 m (southbound)

Mileage point : 33+895 (northbound) 

Mileage point : 33+942 (southbound)

2 tubes

BRENNERBRENNER

Year of construction: 1971

Length:  802 m (northbound)

492 m (southbound)

Mileage point: 0+214 (northbound)

Mileage point : 0+222 (southbound)

2 tubes /1 by-pass

TUNNELS WITH LENGTH > 500 m ALONG THE A22

VIRGLVIRGL

Year of construction: 1974

Length:  887 m (northbound)

887 m (southbound)

Mileage point: 81+276 (northbound)

Mileage point: 81+276 (southbound)

2 tubes /2 by-pass

PIEDICASTELLOPIEDICASTELLO

Year of construction: 1970

Length:  900 m (northbound)

932 m (southbound)

Mileage point: 137+019 (northbound)

Mileage point: 137+019 (southbound)

2 tubes / 3 by-pass

TUNNELS WITH LENGTH > 500 m ALONG THE A22

PLANT ENGINEERING FEATURES AND SAFETY MEASURES

� gutter for collecting inflammable liquids;
� building of new by-pass areas and adjustment of old 

ones;
� paving;
� glazed steel panels;
� crossing tunnel under the carriageways

� lighting;
� emergency light signs;
� emergency walkways guide;
� artificial ventilation plant;
� fire detection plant;
� automatic fire suppression plant 

(Water Mist);
� set of traffic lights;
� video surveillance system for the 

automatic detection of traffic events;
� air monitoring devices.

STRUCTURAL MEASURES

INSTALLATIONS

� Integration into the system:

- set of physical points (single information units) and  controls (single 
control units) of the different devices installed

- protocols for interfacing the system with the remote devices

- synoptic administration and control pages

� Execution of trials and final functioning 
tests

� Diagnostic points, events or warnings from the devices are regularly 
acquired and addressed to the TCC operators and the technicians

THE C.A.U.’s SUPERVISION SYSTEM

� The interfacement with on-site installations 
is regularly activated when the supervision 
system is initiated
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Main components for the activation of the integration of the information flow 
within the A22’s supervision system

Operator’s 
workstation

Sun server 2 Simatic PLCs Telecontrol 
devices

THE C.A.U.’s SUPERVISION SYSTEM

Sun Fire

480 (A22 headquarters)

Simatic S7

(A22 headquarters) Simatic S7 (on site)

Diagnostic and 
remote devices 

(on site)

Operator’s workstations

XP

HARDWARE ARCHITECTURE

Codification of a physical point on site in the corresponding logical point

THE C.A.U.’s SUPERVISION SYSTEM

PLANT

DEVICE

POINT

1       N

1       N

VENTILATION PLANT

TCC

Logic point 1

Logic point 2

…

Maintenance

Logic point 1

Logic point 2

…

PHYSICAL POINT 1

PHYSICAL POINT 2

…

FUNCTIONING

THE SCADA SYSTEM

� It is able to 
manage:

- the increased 
amount of data 
stream flowing to the 
operational system 
of the TCC

- the complex 
structural 
organization of the 
central system and 
of the telematic 
mechanisms of 
interfacement

Plant

# 1

Plant

# 2

Plant

# n

FEP

DB

TCC        

TCC 
SUPERVISION 

SYSTEM        

SCADA

TCC        

SCADA
Plant #n      

SCADA
Plant #2      

SCADA
Plant #1      

PLANT DASHBOARD  

DB repository

Plants #1 - #n        

IO Connector Layer (SOAP, OPC, XML, etc.)
IO Connector 
TCC (SOAP)

NEW PLATFORM 

FOR THE 

MANAGEMENT OF 

TECHNOLOGICAL 

PLANTS        

FEP

ADVANTAGE: no more direct interface with each single installation is needed 

THE SCADA SYSTEM

� It allows to remotely control the plants and to verify the 
status of the peripheral devices installed in the plants 
serving the tunnels

� The CAI system functionalities can be summarized    
as follows:

1. Animated interactive synoptic 

2. Recording and displaying of events

3. Recording and graphical displaying of values 

4. Processing logics 

5. Interface with the TCC system 

6. Bi-directional communication 

THE ‘CAI’ SYSTEM

5 ventilation sections for each tube

2 bi-directional axial Jet-Foil ventilators for each section

maximal power of ventilators:27 kW, thrust 730 N

air flow rate 15.5 m3/sec

Vventilator =39,2 m/sec, Vtunnel =6 m/sec

automatically adjustable according to the detected polluting load and manually 
adjustable according to emergency situations

possibility to invert the air flow in particular cases or under emergency 
circumstances, at the request of the fire brigades

t=60s

t=120s

t=180s

ARTIFICIAL VENTILATION PLANT

SAFETY TUNNELS – PLANT ENGINEERING MEASURES

continuative monitoring
linear detection with heat-sensitive optical fibre
radiant heat and heat through convection (smoke)
exempt from corrosion and electromagnetic influences
alarm definition

� absolute threshold (maximal temperature)
� differential threshold (thermal gradient)

heat profile with programmable spatial resolution (4 m)

SAFETY IN TUNNELS – PLANT ENGINEERING MEASURES

FIRE DETECTION PLANT
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WATER MIST SYSTEM

fire suppression with nebulized water

operating pressure 80 – 140 bar

it generates micro-drops with an overall surface of 200 m2/l 

suppression capacity proportional to the surface

it consumes approx. 10% of the amount of water used by traditional 

sprinklers

quick cooling of the atmosphere

visibility improvement

4 diesel pumps, capacity: 425 l/min

SAFETY IN TUNNELS – PLANT ENGINEERING MEASURES

AUTOMATIC FIRE SUPPRESSION PLANT

SIGNAL INSTALLATION

at the access of the 2 tubes
single lanes of the tunnel closed to 
traffic
automatic as well as manual 
management (depending on the 
polluting loads and the exceeding 
of other alarm thresholds)

SAFETY IN TUNNELS – PLANT ENGINEERING MEASURES

EARLY-WARNING SYSTEMS

OVERALL VIDEO COVERING IN TUNNELS

AID (AUTOMATIC INCIDENT DETECTION) SYSTEMS

digital image processing 
distributed architecture and virtual sensors
automatic traffic monitoring
recognition of freak situations and accidents
alarms generation and switching of interested TVCC
events recording (with pre-trigger)

high number of videocameras
unfeasible visual control

SAFETY IN TUNNELS – PLANT ENGINEERING MEASURESSAFETY IN TUNNELS – PLANT ENGINEERING MEASURES

VIDEO MONITORING

AID (Automatic Incident Detection)

ACCIDENT

VEHICLE

STOPPED

QUEUE

FIRE 
ANALYSIS

Detection of:

AID (Automatic Incident Detection)

� The electronic devices are hosted in the shelters located at both entrances of 

the tunnels

� SHELTER 1 hosts all control and analysis systems

� SHELTER 2 hosts the devices transmitting images via optical fiber

PRINCIPLE SCHEME
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NORTHBOUND TUBE (km 137+019 – 137+919)

DRILL SIMULATING A ROAD ACCIDENT WITH BEGINNING OF FIRE BREAK OUT 

PIEDICASTELLO TUNNEL April 2nd, 2009

AIM: verify the emergency management scheme  
focusing on the organization and management of 
the collaboration between all task forces

EVENT: crash of heavy good vehicles and some cars 
which caused the break out of fire

DRILL SIMULATING A ROAD ACCIDENT WITH BEGINNING OF FIRE BREAK OUT 

PIEDICASTELLO TUNNEL

Carlo Costa

Technical Director


