Catastrophic Tunnel Fires
What have we learned?
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We have learned that ...

it is the vehicles that burns and
not the tunnel

people do not behave as we
engineers would like them to do

more vehicles are involved than
we designed the tunnels for

we must consider the fire growth
rate and not only MWs

semi-trailers must be built in non-
combustible material

fire spreads by ventilation
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We have learned that ...

we must consider fire spread in
Metro and Rail tunnels

fire departments (FD) are not able
to do as much as we thought

we get problems with spalling of
concrete

there is a renewed interest for
suppression system

there is an enormous media
attention
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It Is the vehicles that burns and not the tunnel
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More vehicles were involved than we designed
the tunnels for

PIARC |French |NFPA |Tests |HRRestimates
from real
accidents (MW)

Car 25-8| 25-8 5 25-9 3—-109D
Van 15 15 - - -

Bus 20 20 20 29 - 34 36
HGV 20 - 30 30 - 15— 203 | 300 —400 Y
Tanker 100 200 100 [(20-100| 120 - 300
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We must consider the fire growth rate and not
only MWs
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Semi-trailers must be built in non-combustible
material
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Fire spreads by ventilation
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Metro and Rail Tunnel Fires
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We must consider fire spread in Metro and Rail

tunnels

5-15 MW

/0-90 MW
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Recent Catastrophic Tunnel Fires (CTF)

Accident, Vehicle Tunnel Estimated Estimated Estimated Estimated Number of
year type Cross - Etot fire time to peak HRR | fatalities 2
section duration peak HRR é
(m?) (GJ) (MW) 2
e
Metro S
©
Baku, 1995 2 metro 28 80-100 30-50 min 10-15 min 70-90 289 3
coaches Q
x
Daegu, 2 trains with station - - - - 198 o]
2003 6 coaches %
(@)
Kaprun, Funicular 9-10 20-30 45-60 min | 15-20 min 15-20 155 g
2001 train 8
|_
Road E
Mont Blanc, 15 HGV, 50 5000-7000 9-13h 2-3 h 300-380 39 -2
1999 9cars* cZ5
Tauern, 16 HGV, 4000-4500 | 7-10h 2-3 h 300-400 12 5
1999 24 cars 45 %
St Gotthard, | 13 HGV, 41 - 3-4 - >100 11 &
2001 10 cars o
0p]
Channel 10 HGV 45 2200 2.5h 1h 370 0
tunnel, 1996
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Arson in a Metro system a great threat

Stockholm Metro Daegu Metro
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FD are not able to do as much as we thought
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We get problems with spalling of concrete
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Temperature development at ceiling

Runehamar and petrol tests: 2192 — 2480 F

Other vehicle tests:

(1200 — 1360°C)

392-17/8 F

, (200 — 970 °C)
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Rall and Metro tests:: 1203 —-1940 F

(650 — 1060 °C)
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There is arenewed interest for suppression
systems in tunnels
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We need to ...

build the semi-trailers like here
in US

educate people how to behave
in tunnel fires

recognize the limited capacity
of FD in large tunnel fires

be careful with the ventilation

establish better knowledge on
the use of suppression
systems in tunnels
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Thank you

for your
attention!
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