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1. Introduction

— All transport modes use tunnels:
-on a track: pedestrians, cyclists, skiers
-on a road: motorcycles, cars, vans, buses, small or large lorries...
-on rail: freight trains, passenger trains, metros, tramways, funiculars
-on water channel: commercial or pleasure boats

— The fire risk 1n a tunnel:
-concerns all the transport modes
-comes from the outside (vehicles)
-this 1s recalled by the recent disasters

— The fire problem 1s different according to the transport
mode :
-infrastructure of the tunnel

-nature of traffic

-transportation safety

-operating mode

-response of the users and management




1. Introduction

— We examine the three transport modes which use most
largely tunnels:

— The paper aims at comparing the general fire safety
problems for the three modes

— Afterwards, N.P. Hoj; P. Zuber and D. Gabay will present
successively the compared fire safety features for road, rail
and metro
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2. General data on tunnels
Number of tubes




2. General data on tunnels
Cross-section




3. Place of tunnels in safety of
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3. Place of tunnels in safety of the general
operation for the 3 transport modes
Road transport




3. Place of tunnels in safety of the general
operation for the 3 transport modes
Rail transport




3. Place of tunnels in safety of the general
operation for the 3 transport modes
Metro transport
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S. Action toward fires
Vehicle on-board means for fire detection and fighting




5. Action toward fires
Fixed means for fire detection




S. Action toward fires
Fxchange of informations with the users




5. Action toward fires
Ventilation and smoke control
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S. Action toward fires
Escape of users
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Metro

Rail

Road

Length

5 to 600 meters mean
between 2 stations

30 m to about 50km

200 m to about 20 km

Location

city

city, country

city, country

Exits

stations

tunnel ends

tunnel ends, shelters with
access to other tunnels

Possibilities to move from
accident place to safe exit

very narrow pathways

narrow pathways

wider pathways

Intervention time of firemen

5 to 10minutes

10 to 60 minutes

5 to 10 (firemen at the
end) to 60minutes

Fire heat release rate

7 to 20 MW fire load
under control

10 to 200 MW(TMD)
fire load depends on
vehicles (their load)

2 t0 200 MW (TMD) fire
load depends on vehicles
(their load)

People

100 to 250 per wagon

150 per wagon

1 to 100 (bus)

Traffic control

strict control

strict control

no control to individual
drivers

Communication for alarm

driver or interphone

driver of the train

each driver of each
vehicle

Materials

fire resistance standard

fire resistance
standard

no standard

Firemen intervention

stations

cannot use cars

ends of tunnel cannot
use cars

ends of tunnel,

special accesses
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