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Large Scale Fire Tests – Unique Experimental 
Results

Anders Lönnermark Haukur Ingason
www.sp.se
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Outline of the presentation

• Catastrophic tunnel fires, especially those involving 
HGVs (Heavy Goods Vehicles)

• Guidelines

• Tests in the Runehamar tunnel, Norway

– Experimental Set-up
– Results

• Discussion and conclusions
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Catastrophic Tunnel Fires involving HGVs

www.sp.se

Eurotunnel, 1996 Mont Blanc, 1999

Tauern, 1999 St. Gotthard, 2001

10 HGVs
14 HGVs

9 cars

16 HGVs

24 cars

13 HGVs 10 cars
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Guidelines and estimates of heat release rates

120 – 300 1)100200100Tanker

300 – 400 1)303020 - 30HGV

36202020Bus

--1515Van

3 – 10 1)52.5 - 82.5 - 8Car

HRR estimates from 
real accidents (MW)

NFPAFrenchPIARC

1) Includes multiple vehicles

www.sp.se
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The Runehamar tunnel

Runehamar 
Tunnel 1.6 km

Landslide

Åndalsnes
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Measurements

• Heat release rates 

• Gas analyses (O2, CO2, CO, H2O HCN, 
isocyanates)

• Temperatures

• Radiation

• Velocity
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Side view and top view of tunnel

1600m

Top view

Side view

Fire

fan

target
563m

Fan

East entrance
West entrance

Åndalsnes 2 km

5001000

Cabin

Cabin
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Commodities used in the Runehamar tests

622850Plastic cups (PS) in cardboard boxes 
on wood pallets

T4

1798550Furniture and fixtures

10 large rubber tyres

T3

1356930Wood pallets and PUR mattressesT2

24711000Wood pallets and plastic pallets (PE)T1

Calorific 
energy 
(GJ)

Total 
weight 
(kg)

DescriptionTest 
id

18-19 % plastics in the cargo 
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T1: wood pallets and plastic pallets (PE)

10450

10150

11
00

45
00

41
12

50

28
62

11 tons
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T2: wood pallets and mattresses (PUR)

6.9 tons
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T3: Furniture and fixtures

7.7 tons

0.8 tons tyres
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T4: plastic (PS) cups in cardboard cartons

2.8 tons
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Fire tests in the Runehamar tunnel 2003
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Heat release rate (HRR)
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Gas temperatures
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Comparison of T1 with standard fire curves
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Radiation 10 m upstream of the fire
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Temperature upstream (T1)
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Falling rocks

Both upstream

and 
downstream
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Discussion and conclusions (1)

• Ordinary commodities can give heat release rates 
similar to those expected for tanker fires

• HRRmax more than 200 MW

• Very high temperatures 

• Very fast increase in temperature after an initial 
delay
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Discussion and conclusions (2)

• Increasing intensity of the fire caused decrease of
velocity leading to backlayering

• Rocks falling down

• High radiation

• The transportation on roads is increasing (40 to   
60 % the next ten years)

• The majority of the tunnel fire tests                      
are performed with a single vehicle
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Thank you!

Anders Lönnermark Haukur Ingason
www.sp.se

Swedish Road Administration
Swedish Rail Administration
Swedish Rescue Services Agency
Swedish Fire Research Board
European Commission - UPTUN

SP
TNO
SINTEF
Promat International
Gerco
B I G 
Norwegian Road Adm


