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General 

starting 

situation:

Busy traffic

tunnels with 

passenger and

goods transport

Fire Catastrophes - Road
Mt. Blanc Tunnel (F/I)

24.03.1999

39 Fatalities

Tauerntunnel (A)
29.05.1999

12 Fatalities

Gotthardtunnel (CH)
24.10.2001

11 Fatalities

Station Koblenz (D)

07.11.1983

No injured

Eurotunnel (F / GB)
18.11.1996

31 injured

Station Offenbach (D)
23.11.2001

No injured

Fire Catastrophes - Rail

Hamburg S-Bahn (D)

08.04.1980

3 injured

London Metro (GB)
(Station Kings Cross)

18.11.1987 

31 fatalities

Daegu Metro (South Korea)
18.02.2003

196 fatalities

Fire Catastrophes - Metro
Active and passive fire 

protection ï

which way should we go?

This question given with the title 

concerns technical, 

operational, and commercial 

matters as well!
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Using effective measures against fire is

not at all a new idea!

Since many decades it is systematically

followed in the field of: 

ÅIndustrial plants

ÅStorage facilities

ÅWarehouse departments

ÅPublic assembly places

with combustible masses more or less

lying steadily in the same place

Basic reflection

In contrast the combustible masses

in traffic tunnels are moving which

makes it more difficult to handle a 

starting fire.

Basic reflection

Designing any industrial or commercial facility 

raises immediately the question:

What is the best?

An active or a passive fire protection

or a combination of both?

In industrial or commercial facilities 

usually active fire protection measures are 

supplemented by passive ones.

Basic reflection Active Fire Protection

Fixed Fire Fighting Systems as:
ÅLow or high pressure water mist

ÅSprinklers

ÅDeluge systems

Advantages:
ÅAvoidance of fire spreading

Å Improved accessibility of the fire place 

ÅBetter protection of infrastructure

Disadvantages:
ÅDestratification of smoke layer

ÅMore complex equipment 

ÅReduction of visibility

Fixed Fire Fighting Systems

Ådo not extinguish large fires

Åare often overestimated with regard to 
their capability

BUT

Åslow down the fire development

Åreduce or avoid fire jump from 
car to car

Åimprove by that conditions for escape

Åbetter protection of infrastructure
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Require:

Åprecise and early detection

Åefficient localisation of fire

Åactivation at right time  

Fixed Fire Fighting Systems

Fire Detection

To trace vehicle fire

Åfastly

Åreliably

Aiming at immediate

Åinformation of tunnel users

Åmodification of tunnel operation

Å at any time functionable

Å reliable even under the rough 
conditions of tunnel atmosphere 
(moist and salty air, dust, soot)

Å acceptable investment costs

Å low maintenance costs

Å Easy to install and to use

Basic Requirements to 
Fixed Fire Fighting Systems

Automatic Fire Suppression

Advantages of

water based systems:

¶Fire and smoke restricted to shorter

tunnel section

¶Cut down of fire jump from one

car to another

¶Cooling effect



22.10.2009

4

Problems of water based systems:

¶immediately reduced visibility

¶destratification of smoke

¶no or low efficiency for fires inside 

vehicles

¶in special cases dangerous chemical 

reactions

Automatic Fire Suppression

Australian experience:

in urban road tunnels with 

- manned control center or

- video/automatic incident 

detection facilitating precise 

event location

to minimize fire growth 

to reduce probability of flashover

Automatic Fire Suppression

Dutch experience:

Åno extinction of fire inside vehicle

Åimmediate reduction of visibility

Ålarge amount of steam if fire 

> 15 MW

Åreduced risk of fire propagation

Automatic Fire Suppression
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Japanese experience:

Åno fire extinction at all 

Åcut down of fire jump from one car to 
another

Åcooling effect for tunnel structure

Åno immediate activation to keep better 
escape conditions

Åno promotion of sprinklers in tunnels 
intended

Automatic Fire Suppression

¶ Is there any economic compensation 

given with the investment for a FFFS ï

e.g. savings for ventilation? 

¶ What is the mutual impact of various 

components of safety systems?

Questions left with

Fixed Fire Fighting Systems

Fixed fire suppression systems

¶world wide so far not often installed

¶ intensive global discussion 

regarding:

Åoptimal time of activation

Åcost benefit effects

L-surF Project

L-surF

Design Study for a Large Scale 
Underground Research Facility on
Safety and Security

2005 ï2008

VSH (CH) + 5 partners

Åfeasibility study to establish a pan-
European test facility

Åscientific and technological research

Åbusiness plan for test programme

www.l-surf.org

Recent German research project


