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Road and rail tunnels have unfortunately remained a
matter of debate following the catastrophic losses experi-
enced in recent years (fires in the Mont Blanc and the Hohe
Tauern tunnels, both located in the Alps, as well as in the
Kitzsteinhorn glacier railway in Kaprun). Fire protection is
inadequate in many tunnels, making the rapid evacuation
of victims almost impossible in some cases.

The result is frequently a large number of tragic injuries
and fatalities, considerable infrastructural damage, liability
losses and loss of income due to the break in operations.
The risk which the accumulation of property and liability
losses poses for insurers is difficult to calculate.

The most recent tunnel fires – mentioned above – were
tragedies involving the loss of numerous lives, although
other worst-case scenarios are conceivable from the point
of view of property insurance. What was probably the
largest tunnel loss to date occurred in Kabul, Afghanistan,
in 1982, when a military vehicle collided with a tanker truck
in the 3-km-long Salang Tunnel and caused an explosion. It
was never established whether the military vehicle was
carrying explosives. According to official statistics, 700
people lost their lives, but experts claim the figure to be as
high as 2000. Large sections of the tunnel collapsed on
account of the immense heat.

The loss potential and magnitude will be presented here
from the point of view of property and third-party liability
insurance with the aid of examples. Insurers will have to
consider the safety standards and contractual conditions
for underwriting the tunnel risk even more closely in future.
This will have a major effect on insurability and on pre-
miums.

It will be crucial to develop a tailor-made risk management
concept for every single tunnel. Attention will primarily
focus on the long tunnels with high traffic density. In add-
ition to suitable escape and approach routes, as well as effi-
cient ventilation systems, the requirements for structural,
operational and organisational fire protection must also be
taken into account – as for every building.

02 View from the valley station to the tunnel portal of the 3.2-km tun-
nel of the Kitzsteinhorn glacier railway. A severe fire occurred on 
11 November 2000 about 600 m from this portal, killing 155 skiers.

03 Blocking of the southern entrance to the Gotthard Tunnel near
Airolo. Smoke continued to rise out of the tunnel on the day after
the catastrophic fire of 24 October 2001.

04 On 29 May 1999, a collision involving a lorry started a devastating
fire in which many were killed or injured. The intense development
of smoke and heat made it difficult for rescue teams to reach the
scene of the accident.

05 Twenty-four hours after a Belgian lorry caught fire, smoke was still
issuing from the Italian side of the Mont Blanc Tunnel. The disaster
in 1999 cost 39 lives.
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06 Major fire in the Mont Blanc Tunnel, 24 March 1999: The enormous
heat made it almost impossible for fire fighters and rescue teams to
advance to the scene of the fire.

Munich Re 
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LOSS ANALYSIS AND 
STATISTICS2 

Tunnel structures must be viewed as highly exposed risks
during the construction phase and when the completed
risks cover is in force. The main risks during operation are
inflow of water, earthquakes, collapse and above all fire.

The most probable loss scenario for underground traffic
facilities (tunnels, railway stations) is an uncontrollable fire,
for instance if a vehicle in a tunnel were to be consumed by
a total fire.

Depending on the cause, a total fire involving a motor car
can develop within roughly 10 minutes and within 20 to 30
minutes in the case of a lorry.

A total vehicle fire in a road tunnel can generate so much
heat that the fire may spread to nearby vehicles. The max-
imum heat is reached after roughly half an hour. Experi-
ence has shown that a fire spreading from car to car at a
distance of between 0.4 and 0.8 m is fairly rare. In the case
of the 1999 Mont Blanc Tunnel fire, however, the fire spread
very rapidly because the lorry was laden with margarine
and flour. The high fire load and ventilation conditions con-
tributed to the rapid spread of flames to other vehicles.
Moreover, fuel and plastic components in motor cars are
additional fire loads leading to high smoke emissions.

When a fire burns out of control, people are in acute dan-
ger on account of the toxic fumes, immense heat, severely
restricted visibility, inadequate possibilities for escape and
evacuation and as a result of panic on the part of those 

affected. These factors usually prevent the emergency
crews and fire fighters from reaching the scene of the fire
quickly.

There are two main causes for tunnel fires: either they are
caused by technical defects or they are the result of a traffic
accident. The former is the more common cause. 

Fire is 20 times more likely to break out in a road tunnel
than in a railway tunnel. There have been no major fires
with large numbers of people suffering bodily injury in rail-
way tunnels in the recent past, although very many people
would be affected if a train were to catch fire, as serious
fires in underground railway stations have shown.

Tunnel (country) Length (km) Year opened to traffic

Gotthard (CH) 16.3 1980

Arlberg (A) 13.9 1978

Fréjus (F–I) 12.9 1980

Mont Blanc (F–I) 11.6 1965

Plabutsch (A) 9.8 1987

Gleinalm (A) 8.3 1978

Karawanken (A) 7.9 1991

Pfänder (A) 6.7 1980

San Bernardino (CH) 6.6 1967

Tauern (A) 6.4 1975

Great St. Bernard (CH) 5.8 1964

Felbertauern (A) 5.2 1967

Bosruck (A) 4.8 1983

The following table lists the length of major Alpine tunnels and the year
in which they were opened to traffic. 
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07 The map shows the main Alpine tunnels and highlights their infrastructural significance.

2.1 HISTORICAL TUNNEL FIRES

The table underlines the fact that major loss events regularly occur in road and rail tunnels and may claim many lives.

Year Tunnel Length No. of Cause (fire load) Victims Loss

(m) tubes

1971 Vranduk, Bosnia Train derailed, locomotive fire 34 killed

1972 Fukui, Japan Kitchen fire in dining car 29 killed

1978 Velsen Tunnel, Netherlands 768 2 Collision 5 killed, 4 injured 2 lorries, 4 cars 

1979 Nihonzaka Tunnel, Japan 2,045 2 Collision, lorry (ether) 7 killed, 2 injured 46 cars, 127 lorries

1982 Caldecott Tunnel, 
USA (California) 1,028 3 Tanker truck collision (33,000 litres of fuel) 7 killed, 2 injured 2 lorries, 1 bus, 1 car

1984 Gotthard Tunnel, 16,321 1 Lorry fire (plastic sheeting) None 1 lorry
Switzerland

1987 Gumefens Tunnel, 340 2 Crash involving 3 lorries and 5 cars (fuel) 2 killed, 5 injured 3 lorries, 5 cars
Switzerland

1987 Underground railway Fire caused by discarded match 31 killed, 
station, King’s Cross, 150 injured
London, UK

1995 Pfänder Tunnel, Austria 6,750 1 Crash 3 killed 1 lorries, 1 bus, 2 cars

1995 Underground railway  Short-circuit in the electrical system of 289 killed, 
tunnel, Baku, one of the wagons 270 injured
Azerbaijan

1996 Tunnel, Palermo, Italy Tanker truck collided with rear of minibus  5 killed, 26 injured 1 lorries, 1 minibus
and exploded

1996 Eurotunnel Approx. 2 Lorry fire on freight train None Approx.  
France–England 50 km €250m

1998 Gleinalm Tunnel,Austria 8,320 1 Bus fire None Bus

1999 Mont Blanc Tunnel, 11,600 1 Lorry fire (margarine, flour), fire due 39 killed, 23 lorries, 11 cars,
France–Italy to technical defect 34 injured 2 fire engines

1999 Tauern Tunnel, Austria 6,041 1 Collision between 2 cars and 1 lorry; lorry 12 killed, 24 cars, 16 lorries
does not come to a halt at road works (paint) 49 injured

2000 Kitzsteinhorn glacier  Probably technical defect in heating fan 155 killed
railway, Austria

2001 Gotthard Tunnel, 16,700 1 Collision between 2 lorries 11 killed, 19 injured 13 lorries ,10 cars
Switzerland 

2003 Underground railway Fire started in a wagon by an arsonist Approx. 130 killed,
tunnel, Daegu, Korea 140 injured

Mont Blanc

Gotthard

Pfänder

Arlberg

Felbertauern Tauern

Bosruck

Gleinalm

KarawankenSan Bernardino

Great 

St. Bernard
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2.2 MONT BLANC AND TAUERN TUNNEL FIRES AS

EXAMPLES OF LOSSES

In 1998, 1.9 million vehicles passed through the Mont Blanc
Tunnel and 5.5 million vehicles through the Tauern Tunnel.
The Gotthard Tunnel in Switzerland is one of the longest
tunnels in Europe, with a total length of 16.3 km. It has only
one tube, plus a separate rescue tube and a professional
fire department at each end of the tunnel.

Major fire in the Mont Blanc Tunnel, 24 March 1999, lorry

fire 

The single-bore Mont Blanc Tunnel was opened to traffic
on 16 July 1965. A French and an Italian company each
operate one half of the 11.6 km long tunnel. 

Since 1965, there have been 17 lorry fires which, however,
were all extinguished within 15 minutes on average by
either the driver or the fire department.

Shortly before 11 a.m. on 24 March 1999, a lorry laden with
9 t of margarine and 12 t of flour caught fire roughly in the
middle of the tunnel, 6.5 km from the French entrance. The
lorry driver was unable to extinguish the fire and fled to the
Italian exit, some 5.1 km away. A small number of vehicles
were able to turn around and leave the tunnel on the Italian
side. No-one knew how many vehicles and people were
still inside the tunnel. The core zone of the fire covered a
length of 1.2 km with temperatures reaching up to 1,200°C.

The French operator switched the extraction system to full
power and reduced the supply of fresh air, while the Italian
operator increased all ventilation systems to maximum
power. This produced a highly unfavourable situation in-
side the tunnel and made things more difficult for the res-
cue teams.

Several attempts by both French and Italian fire fighters to
advance to the seat of the fire were thwarted by the im-
mense smoke and heat. They were able to advance up to
1,200 m from the blazing lorry, but then had to be rescued
in turn. The fire load was so great that the bitumen pave-
ment melted and the tunnel tube of reinforced concrete
was severely damaged.

The fire burned for 53 hours before it was finally put out.
Twenty-three lorries, 11 cars, one motor cycle and two fire
engines were consumed by the flames. Thirty-nine people
lost their lives, including 29 who were either unable to flee
or fled too late and were burned in their vehicles, seven
suffocated as they tried to escape, two died in the refuge
chamber and one fireman died as a result of his injuries
despite being rescued. 

08 Mont Blanc Tunnel: The diagram shows the scene of the accident. The temperatures in the 1.2-km-long fire zone reached up to 1,200°C.

French entrance Italian entrance

6.5 km 5.1 km

1,200 m 800 m

Fire zone 1,200 m

Side bay Side bay Side bay Side bay Side bay

23 lorries
11 cars

20

Side bay

21 22 23 24

Two fire appliances were burnt

Side bay Side bay

191817



10

10 Because of the high temperatures, not only were vehicles destroyed
but the structure of the tunnel was heavily damaged due to spalling of
the concrete.

The tunnel has the following safety features:
– Portable fire extinguishers every 100 m
– Side bays every 300 m
– Pressurised refuge chambers for roughly 40 people every

600 m, fire-resistant for 2 hours, installed in 1991
– Video surveillance, installed in 1995
– Fire detection system, installed in 1997
– Ventilation system 

Fresh air: maximum 52 m3/s per km
Exhaust air: maximum 26 m3/s per km 
(can conversely also be used as a fresh air supply) 

Major fire in the Tauern Tunnel, 29 May 1999, head-to-tail

collision

The single-bore Tauern Tunnel was opened to traffic in
1975. Since then, one car fire and four lorry fires have oc-
curred in the tunnel, with each blaze involving only one
vehicle.

On 29 May 1999, a lorry was unable to come to a halt in
good time at road works 600 m before the tunnel exit and
drove into the back of four vehicles, including a lorry laden
with spray paint. Leaking fuel and the high fire load of the
spray paint helped the blaze to spread rapidly. 

The fire spread from one vehicle to the next. Due to the
considerable heat and smoke, the fire fighters had great
difficulty in controlling the blaze. The ventilation system
made it possible to fight the fire from both sides. After
about 16 hours, the fires were extinguished with the help of
22 fire engines. Sixteen lorries and 24 cars were destroyed,
12 people lost their lives – eight as a result of injuries sus-

tained in the accident and four as a result of the fire. Three
of the victims apparently made no attempt to escape or
tried to flee when it was already too late.

A roughly 100-m length of tunnel suffered severe damage.
The high temperatures caused the concrete to spall and
large chunks of the ceiling collapsed. The tunnel was only
reopened to traffic three months later.

A comparison of the fires in the Mont Blanc and Tauern
Tunnels reveals that the speed with which the fire de-
veloped, the high temperatures and the lack of information
as to the number of vehicles affected by the fire were factors
common to both.

The Mont Blanc Tunnel is operated by two companies, with
the result that the rescue teams were differently organised
and equipped. In the Tauern Tunnel, by contrast, there is
only one control centre, making coordination of the rescue
workers very much easier.

Since the seat of the fire in the Tauern Tunnel was located
near the north portal, all except four people were able to
escape. The recent fire in the Mont Blanc Tunnel had prob-
ably also heightened drivers’ awareness of the risk, for
many of the victims in the earlier tunnel fire had not even
attempted to flee, thus accounting for the large number of
casualties.

09 Cross-section of the Tauern Tunnel. During the fire on 29 May 2000,
the efficiency of the extraction system played a decisive role in en-
abling the fire department to combat the fire from both sides.

Cross-section of
the Tauern Tunnel

Fresh air Exhaust
air

To Villach

To Salzburg

Shotcrete

Concrete tube

Supply line 
for fire-fight-
ing water

Cable ductMain drainage channel

3.75 m

3.54 m

5 m

Munich Re 
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Property and business interruption loss

Closing the single-bore Tauern Tunnel for a single main
summer season can give rise to business interruption
losses of around €20m. By way of comparison: the total
cost of building a second tube for the Tauern Tunnel 
would be around €215m.

Although the probability of a tunnel fire is fairly small – as
already outlined – the extent of the loss is usually consider-
able.

Tunnel Loss of income Cost of repairs Total

(€) (€) (€)

Eurotunnel 204m 48.5m 252.5m

Mont Blanc Tunnel* 203m 189m 392m

Tauern Tunnel 20m 8.5m 28.5m

* estimated

11  In the Gotthard Tunnel disaster, even vehicles located far away
from the fire were covered in a thick layer of soot and ash.

12 This photograph of the interior of the Gotthard Tunnel in Switzer-
land on 31 October 2001 shows part of the collapsed tunnel and 
a burnt-out truck.

The ventilation system was another decisive factor: the sys-
tem in the Tauern Tunnel was considerably more efficient
and powerful than that in the Mont Blanc Tunnel. In the
Tauern Tunnel the ventilation system was automatically set
to maximum power by the fire detection system. Moreover,
the direction of the exhaust air system was reversible.
These factors allowed the fire fighters to search for victims
and to fight the fire from both sides.

The Tauern Tunnel was equipped with the following safety
features:
– Hydrants and fire-fighting equipment every 106 m
– Refuge chambers with two portable fire extinguishers 

and a telephone every 212 m
– Side bays every 848 m
– Video surveillance
– Fire detection system
– Ventilation system: 4 sectors

(3 fresh air, 1 exhaust air)
Fresh air: maximum 190 m3/s per km
Exhaust air: maximum 115 m3/s per km

Munich Re Risk management for tunnels
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SAFETY CONCEPTS FOR TUNNELS
(ROAD/RAIL TUNNELS, UNDER-
GROUND RAILWAY AND RAPID-
TRANSIT RAILWAY SYSTEMS) 

3 

3.1 OBJECTIVES AND REQUIREMENTS OF CONSTRUC-

TION LAW

Head-to-tail collisions in single-bore road tunnels usually
occur at times with high traffic density so that following
vehicles cannot come to a halt quickly enough. This ex-
plains why such collisions normally involve numerous
vehicles. If a fire breaks out, the consequences can be cata-
strophic. Escape routes are frequently lacking – especially
in older tunnels – and the safety facilities required for fight-
ing a blaze tend to be inadequate. The emission of a great
deal of smoke not only makes it more difficult for victims to
escape but also obstructs rescuers. Ventilation systems are
frequently inadequate for such disasters. There is a great
build-up of heat, turning the tunnel into a furnace within a
very short space of time. The tunnel ceiling collapses as the
temperature difference between the relatively cool rock – 
a poor conductor of thermal energy – and the great heat
inside the tunnel gives rise to tension in the concrete and
causes it to spall. Even when the blaze has been extin-
guished or smothered, the heat remains for many hours.
Consequently, the work of the rescue teams often con-
tinues for many days, and it is not always possible to iden-
tify the victims.

Comparison between tunnels and buildings

Austrian regulations stipulate, for example, that the fire
compartments in a structure must not be larger than
1,000 m2; 1,600 m2 are permitted in Germany. Applied to
tunnels, this means that a fire wall would have to be built
every 100 or 160 m. The comparison between buildings
and tunnels is consequently only valid to a limited extent,
but it does shed light on the dilemma. Every single building
has to be analysed separately with regard to its fire protec-
tion. This naturally applies all the more to such special
structures as tunnels. 

Which substitute measures are demanded by Austrian law
if the fire compartments in a building exceed the permis-
sible limits? As in Germany, the main points are:
– Smoke and heat exhaust venting systems
– Automatic fire detection and fire-extinguishing systems 
– Works fire brigade

In simplified form and as a rough approximation, the fol-
lowing rules of thumb apply here:
– Automatic fire detection systems and exhaust venting

systems for heat and smoke are required for areas of
roughly 1,000 m2 or more (this corresponds to a 100-m
length of tunnel)

– Sprinkler systems are installed for areas of 4,000 m2 or
more in practice (corresponds to roughly 400 m of tunnel)

– Company fire services are prescribed for areas of more
than 8,000 m2, e.g. in department stores (corresponding
to a tunnel length of roughly 800 m)
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According to the current regulations in Austria governing
the construction of road tunnels, cross passages are nor-
mally built every 800 m in twin-tube tunnels. Escape tunnels
are only provided for single-bore tunnels in exceptional
cases – such as in the Plabutsch Tunnel. There are already
more than 20 single-bore tunnels with an overall length of
more than 2 km in Austria. The Arlberg Tunnel is the longest
Austrian tunnel with a length of almost 14 km (Mont Blanc
Tunnel: 11.6 km). The Gotthard Tunnel in Switzerland is even
longer: 16.3 km. As far as escape is concerned, tunnels are
almost uncontrollable structures if the worst case scenario
occurs.

The German motorists’ association ADAC regularly investi-
gates the safety of road tunnels on the basis of certain cri-
teria: in 2002, 8 out of 30 were considered to be totally or 
at least fairly inadequate. The mere fact that these surveys
are carried out shows that there is potential for optimising
safety in tunnels. Deficiencies were found above all in the
structural fire protection and the possibility of escape. Such
structural and organisational measures as safe escape tun-
nels and chambers, effective smoke extraction systems and
evacuation concepts are therefore central elements in any
comprehensive fire protection plan for tunnels.

Protection focuses on the following objectives:
– Personal protection for victims and emergency personnel
– Protection of property (integrity of the tunnel structure,

infrastructure)

– Disaster control (preventing fire from spreading uncon-
trollably)

Fire protection plans in Germany are based on the VdS
guidelines (VdS – Association of Property Insurers) among
others. Internationally, they are based on NFPA standards
(National Fire Protection Association, NFPA 130, 502), for
example.

The following elements in particular must be reconsidered
if tunnels are to be effectively protected against fire: fire de-
tection, escape and rescue routes, ventilation system, fire-
extinguishing system and tunnel fire department.

3.2 FIRE DETECTION

In tunnels, as in the case of buildings, it is essential that a
fire be detected with an accuracy of a few (2–4) metres
before a total fire breaks out in a vehicle, i.e. within a few
minutes.

The influence of tunnel winds (up to 10 m/s or more) must
be eliminated. Linear heat detectors can detect a rise in
temperature not only from the heat convection, but also
from the radiated heat.

When a fire is detected, it has proved useful for the control
centre to switch on video surveillance in the area triggering
the alarm, as this makes it possible to investigate false
alarms and to take appropriate organisational measures.

Safety measures Building regulations Road tunnels Rail tunnels Underground railway 

tunnels

Emergency exits/ 25–35 m, depending on Every 350 m as from a Length of escape route Length of escape route
escape hatches the building length of 700 m normally 500 m to the normally 300 m to the

nearest emergency exit nearest emergency exit

Fire brigade access For buildings between  To the tunnel entrances To the tunnel entrances To the station entrances 
7 and 22 m high and emergency exits and emergency exits and emergency exits

Wall hydrants Over 30 m Every 175 m At each end of the station, 
each with 60 m of dimen-
sionally stable hose

Extinguishing-water Building height: 60 m Every 175 m as from a From each end of the 
pipe, dry type tunnel length of 1,050 m station 100 m into the 

tunnel with B connections
every 50 m

Response time 10 minutes from receiving  
the emergency call to arrival
on the scene

Ventilation/smoke exhaust Stairwells, special Over 1,050 m Locks in rescue tunnels 
venting structures in accordance (fire load from 60 to and shafts

with regulations 150 MW)

The building code for underground structures and the equipment standards in Germany. 
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3.3 ESCAPE AND RESCUE ROUTES

Two independent escape routes are always required in
buildings. People must be able to escape into a safe area
after fleeing for not more than 35 m, for instance (e.g. stair-
well with fire-resistant separation, emergency exit to the
outside, etc.).

A second escape route does not exist in single-bore tun-
nels, due to their design. Consequently, the maximum dis-
tance for escaping cannot be maintained. This makes the
demand for twin tubes with corresponding cross passages
(escape and rescue routes) understandable. As in the case
of buildings, structural substitute measures can also be ap-
plied here. As part of a fire protection plan, these include
emergency tunnels, rescue chambers and such supplemen-
tary safety equipment as breathing-air lines or fire and
smoke suppression systems. The Austrian Federal Fire De-
partment Association (ÖBFV) requires a maximum escape
and access distance of 250 m to the nearest safe area for
road tunnels.

There are few single-bore tunnels in Switzerland. Even the
9.3-km Seelisberg Tunnel has two tubes. The 16.3-km
Gotthard Tunnel at least has a safety tunnel at an axial dis-
tance of 30 m for escape and rescue purposes.

3.4 VENTILATION SYSTEMS

Ventilation systems are the tunnel counterpart to heat and
smoke exhaust venting systems in buildings. The ventila-
tion system has a major effect on the propagation of smoke
and pollutants following a fire or accident involving haz-
ardous substances.

A burning car naturally produces much less smoke than a
tanker truck. The following table lists a few of the main fire
parameters. The figures refer to a single vehicle in each
case:

These figures help to explain why the blaze in the Japanese
Nihonzaka Tunnel raged for seven days in 1979. The fire
consumed 127 lorries, including two tanker trucks with
trailers, and 46 cars. In the 1999 fire in the Mont Blanc Tun-
nel, 23 lorries, 11 cars, two fire engines and a motor cycle
burned for as long as 53 hours. 

The incipient phase of a fire lasts 5 to 10 minutes, while the
total fire period continues for 30 minutes or more.

Parameter Motor car Truck/bus Tanker truck

Fire load (GJ) * 3–6 40–90 Up to 1,500

Fire power (MW) ** 2.5–5 20–30 50–200

Maximum fire temp. (°C) 400–850 700–1,000 1,200–1,400

Smoke (m3/s) 20–40 60–90 100–300

* Gigajoules     **Megawatts

14 Rescue teams on 26 March 1999 in Chamonix making the necessary
preparations before attempting to advance to the scene of the acci-
dent in the Mont Blanc Tunnel.
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Particularly the flow conditions prevailing in a tunnel have
a decisive effect on the course of a fire there. Differences in
height can give rise to wind speeds of more than 10 m/s
(natural convection).

A distinction is made in ventilation concepts between
forced ventilation in normal operations (1–2 m/s) and high-
speed ventilation (up to approx. 3 m/s) to dispel smoke
from the tunnel. Longitudinal ventilation, semi-cross venti-
lation with continuous and local extraction and cross-venti-
lation are the most important smoke extraction concepts.

Visible jet fans (longitudinal ventilation) are generally only
suitable for directional carriageways and relatively short
tunnels. In the case of semi-cross ventilation, fresh air is
blown into the tunnel via a separate ventilation duct (usual-
ly through ventilation slits in the ceiling). The exhaust air
and, in the case of fire, the fumes generated stream out of
the tunnel in longitudinal direction.

With complete cross-ventilation, the blowing in of fresh air
and extraction of fumes can be controlled if a fire breaks
out.

It is crucial that the ventilation system be suited to the tun-
nel in question. In the event of a fire, it must delay the fill-
ing of the tunnel with smoke effectively enough to allow
the victims to escape without assistance. The suitability of
various ventilation concepts has been determined in fire
tests and in some cases also simulated with numerical
models; the EUREKA project “Firetun” and the fire tests in
the Memorial Tunnel are two such projects.

Focusing solely on ventilation as the only safety concept
appears questionable, particularly as the latest disasters
have shown that these systems have their limits in terms of
performance, at which point the accumulation of smoke
can no longer be controlled.

3.5 TUNNEL FIRE DEPARTMENTS

Company fire departments are of particular importance
when it comes to rescuing victims and fighting fires in tun-
nels. They can intervene in the fire within minutes. Fire
fighting is particularly effective during the incipient phase.
When the fire has reached a more advanced stage, the
smoke and heat may have become so intense that it is im-
possible to advance to the seat of the fire.

Breathing apparatus is a factor of paramount importance
for fighting tunnel fires and when dealing with accidents
involving hazardous substances in tunnels. Reproducible 

trials have yielded the following times required to advance
100 metres in a tunnel:

– Advance with heavy breathing apparatus: 5 minutes
– Advance with a C-pipe (hose with a 48-mm diameter): 

10 minutes
– Rescue injured people: 15 minutes

Tunnel fire departments have repeatedly demonstrated
their proficiency in action over the years. For the fighting 
of underground railway fires, for instance, they take pre-
cautions to ensure that the injured can be transported by
rail and that radio communications are maintained under-
ground. Nevertheless, when a disaster actually does occur,
large numbers of people can only be rescued effectively – 
if at all – with tremendous effort, as the time required to
advance with heavy breathing apparatus bears witness. At
such times, protecting property is of secondary importance.

3.6 FIRE-EXTINGUISHING SYSTEMS

The measures outlined above (escape and rescue routes,
smoke extraction via the ventilation system) are certainly
expedient, but none of them help to fight the fire immedi-
ately after it has broken out and stop it from spreading.

If, on the other hand, an automatic fire-extinguishing sys-
tem is activated as soon as a fire breaks out, the fire can 
be suppressed to such an extent that people are able to
escape and fire fighters can advance to the seat of the fire.

The applied fire-fighting water cools the surroundings and
prevents the fire from spreading. This also drastically re-
duces the development of fumes. Visibility is largely main-
tained and the victims can escape from the danger zone
without assistance.

A fire-extinguishing system in a tunnel should achieve the
following objectives:
– Prevent fire from spreading
– Cool the fire gases
– Wash out aerosols (fumes)
– Protect the tunnel structure

Although bodywork parts may prevent automatic systems
from fighting the fire at its seat, fires can nevertheless be
controlled and the aforementioned objectives achieved
with such systems.

There are various fire-extinguishing systems available on
the market. Their suitability should be established for each
particular situation, possibly in test series. The familiar 
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sprinkler and water fog systems are only suitable for use in
tunnels in very special cases on account of the strong air
currents sometimes encountered.

Deluge installations are effective in tunnels: they spray fire-
fighting water into large tunnel sections as soon as they are
activated. They can also be activated manually. Extensive
trials on the dimensioning of deluge installations have been
carried out in the test tunnel at Hagerbach, Switzerland.

This relatively inexpensive technology is also supported by
decades of experience: the costs are estimated to lie be-
tween €0.7m and €1m per kilometre of tunnel.

Deluge installations have already been fitted in a number of
tunnels in Japan (tunnels which are more than 10 km long
or shorter tunnels with particularly high traffic density) and
Sweden (Stockholm ring tunnel).

3.7 CONCLUSION

The recent disasters in tunnels have shown that there are
sometimes considerable deficiencies in risk and emergency
management, as well as in the safety of underground traffic
installations. Although the requirements for buildings can-
not be directly compared with those for tunnels, the com-
parison does help to highlight the problems involved. Indi-
vidual safety measures frequently come up against their
limits in an uncontrollable blaze. For this reason, structural,
operational and organisational measures must interact so
that the objectives of personal protection, property protec-
tion and disaster control can be achieved.

An integrated safety concept must be developed for every
single tunnel.

15 Fire fighters wearing breathing apparatus working in the Gotthard Tunnel near Airolo on 25 October 2001. Although the salvaging teams had
advanced to within sight of the scene of the accident in the tunnel, the exact scale of the catastrophe only emerged several days later. On 
26 October, the authorities assumed that crews would not reach what was known as the “red zone” until 29 October, where further victims of
the inferno of 24 October were expected to be found.



16 Fire fighters accompanying the rescue train in the Schönrain
Tunnel on the Würzburg-Frankfurt ICE high-speed train route
on 4 July 1998. The derailment of an ICE train was simulated
in the four-kilometre tunnel in the disaster control exercise
“Mole 98”. Four hundred relief workers from the Red Cross,
fire services, police, German Federal Border Guard and the
technical relief organisation had the task of rescuing about
100 injured passengers from the high-speed train, including 
a number with serious injuries. 
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MEASURES TO IMPROVE THE
RISK STANDARD IN TUNNELS4 
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4.1 ROAD TUNNELS 

The following measures must be considered in the respect-
ive areas (refer also to sections 3.1 to 3.6, above):

Structural measures

– Separate tunnel tubes for traffic in each direction and a
third tube for use as an escape route and as an access
route for rescue teams (with separate ventilation for each
tube)

– If the tunnel is built with “only” two tubes, cross-pas-
sages should be provided (as closely spaced as possible)
which can alternatively be used as escape and rescue
routes (cross-passages also ventilated separately)

– Carriageway of non-combustible material (e.g. concrete
instead of asphalt)

Organisational measures

– No or only escorted transport of hazardous substances
through road tunnels

Fire department

– High standard of training and equipment for fire fighters
– Fire departments at each entrance to tunnels over a par-

ticular length 
– Regular disaster exercises 

Safety management 

– Shoulders and breakdown areas
– Sufficiently wide carriageway and emergency walkways
– Complete video surveillance 
– Automatic detection of traffic jams
– Continuous traffic reports, with the possibility of addition-

ally relaying news flashes
– Loudspeaker system for announcements
– Noise-proof emergency telephones
– Automatic activation of a closed-circuit camera and appli-

cation of speed limits when an emergency call is made
– Strict control of vehicle speeds and distance between

vehicles, with drastic fines for all violations
– Emergency lighting to identify escape routes (e.g. fluor-

escent system)
– Vehicle counting system with traffic lights to limit the

number of vehicles in the tunnel (knowing the number of
possible victims is important for coordinating the work of
the rescue teams)

Fire detection system

– Automatic fire detection system: entrances to the tunnel
are closed automatically if a fire breaks out, the fire venti-
lation system is activated and the fire department alerted

17  Constructed according to a new safety concept, the fire engine for the Mont
Blanc Tunnel can travel forwards and in reverse at the same speed. These
fire engines are expected to achieve even greater efficiency when rescuing
people and fighting fires.

18 Worker during a safety test in the Mont Blanc Tunnel. Safety
tests began in the tunnel, a major north-south road link, in the
wake of the catastrophic fire in which 39 lost their lives. Disaster
exercises include the simulation of smoke development and
fires.

Risk management for tunnels Munich Re 
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Fire fighting

– Deluge installation so that people can be rescued and fire
fighters can advance more easily (the fire is fought in its
incipient phase, cooling effect in the tunnel with suppres-
sion of smoke)

– Continuous pressurised water lines and hydrants at ap-
propriate distances throughout the tunnel

– Automatic activation of the fire ventilation system and
closure of the tunnel as soon as a fire extinguisher is
removed from its location

Ventilation

– Special ventilation programs for activation in the event of
a fire, with due regard for longitudinal air flows

– Adequate dimensioning of the fire ventilation system
– Functional capability of the fire ventilation system

demonstrated in fire tests
– Automatic activation of the fire ventilation system 
– Separately ventilated “fire escape hoods” in the emer-

gency telephone bays

The points set out above can serve as a guide to improve
the risk standard when drawing up a safety concept for a
tunnel. More importantly, however, preventive, defensive
and organisational measures must be established so that
victims can escape from the tunnel. Particularly in cases
with high fire loads or dense smoke, rescue teams can
hardly advance at all, or only very slowly. 

The possibilities suggested here are by no means exhaust-
ive. Moreover, only selected measures can be realised in
any tunnel and integrated into the safety concept. For both
new and existing tunnels, the development and implemen-
tation of tailor-made safety concepts in consultation with
fire protection and risk management experts is a matter of
prime importance.

19 German and Austrian fire fighters extinguishing car fires on 
21 September 2001 in the border tunnel near Füssen as part of a
joint exercise. Some 570 relief workers took part in the exercise
involving the simulation of a road accident in the 1,284-m tunnel.

20 Two were killed and 11 injured in a pile-up in the 800-m Helbersberg
Tunnel near Salzburg on 12 April 2001. A total of four lorries and
11 cars were involved in the accident.

Munich Re Risk management for tunnels
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4.2 RAILWAY TUNNELS 

Railway tunnels are usually unventilated, meaning that the
course of the fire depends essentially on flow conditions
(natural convection) and the location of the fire in the tun-
nel, as well as on the length, gradient and dimensions of
the tunnel. Technical defects are rarely the cause of fires
here: vandalism and arson are the most frequent causes.

The objective for railway tunnels is to permit self-rescue.
Time is a factor of decisive importance to the rescue teams,
particularly in more remote areas. In Germany, the require-
ments to be met with regard to fire protection are set out in
such standards as DIN 5510: they stipulate, for example,
that only materials of low flammability should be used for
rail-bound vehicles.

The following measures must be considered in order to im-
prove the risk (refer also to Section 3):

Self-rescue

– Emergency exits spaced as closely as possible
– Emergency telephones at the emergency exits and tunnel

entrances
– Rescue shafts and tunnels where appropriate with locks

(space for at least 25 people behind the locks)
– Secure emergency lighting and marking of escape routes

Assisted rescue

– Safe access to tunnel entrances and emergency exits
– Tracks suitable for driving over
– Specification of possible helicopter landing areas
– Water supply points at a maximum distance of 300 m

from a rescue area at a tunnel portal and from the emer-
gency exits, possibly incorporated in local mains systems

– Dry water pipes from the outside emergency exits to the
tunnel tube

– Connections for electric power in tunnels over 1,000 m
long

– Assured communications (including line telephones)
– Preparation of plans of action for alarm situations, mis-

sions, rescue and disaster control
– Training and equipment of the rescue services specifically

for operations in tunnels (e.g. self-contained open-circuit
compressed-air breathing apparatus for sustained use,
heat imaging camera, mobile smoke extractor fans)

– Special earthing equipment
– Fire-extinguishing systems in important technical caverns

in the tunnel

21 Fire fighters in the 1,555-m Fernthal Tunnel in Neustadt/Wied
(Rhineland-Palatinate) during a disaster control exercise on the newly
constructed Cologne-Rhine/Main ICE route. A fire on an ICE 3 was
simulated in this scenario, in which 250 people participated. Several
hundred fire fighters took part in this real-life exercise.

22 Fire fighters laying several kilometres of hosing in the smoky
ICE tunnel near Jühnde (Göttingen district) on 2 March 1999, in
order to extinguish a fire on the derailed, burning wagon of a
goods train; an auxiliary tunnel train used to transport the hoses
can be seen on the right.

Risk management for tunnels Munich Re 
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Preventive measures:

– Equipment to detect overheating axles, particularly be-
fore entering long or major tunnels (overheat detection
systems)

– Warning system for detecting protrusions (e.g. displace-
ment of the freight)

– System for monitoring axle and wheel loads (longitudinal
displacement of the freight)

– Emergency brake override in combination with emer-
gency running properties so that the rail-bound vehicle
can leave the tunnel

– Longitudinal tunnel gradient possibly greater than the
rolling resistance of the trains so that they can roll out of
the danger area under gravity

Rapid-transit railway systems, underground railways or

local public transport

– Emergency brake override by the driver or automatically
to permit rescue at the station (instead of in the tunnel)

– Doors of rail-bound vehicles unlock mechanically
– Areas with high fire loads (e.g. kiosks, shops, storage

areas, restaurants) preferably equipped with automatic
fire-extinguishing installations (mandatory requirement
stipulated by the Ordinance on sales outlets, VdS regula-
tions, NFPA, etc.)

– Automatic fire detection system
– Wet wall hydrants

Measures designed to improve risk standards and fire
protection in road tunnels can naturally be considered for
railway tunnels too. The points listed above reflect only a
selection of the possible approaches. In all cases, it will be
necessary to develop a fire and disaster control plan that is
tailored to the specific tunnel in consultation with fire pro-
tection and risk management experts.

The photographs on this and the previous page give some
idea of the difficulty involved in fighting a fire in a railway
tunnel. Access is often difficult, the high fire loads in the
wagons feed the fire and crews can only advance with
heavy breathing apparatus on “impassable” tracks and
gravel.

23 A burning wagon, laden with cellulose and paper, blocked 
the 1.7-m tunnel on the high-speed Hanover-Würzburg route
near Jühnde in the Göttingen district for several hours. The fire
blazed for almost 12 hours before it was finally extinguished.

24 Fire fighters practising the rescue of an injured man after a
simulated fire in a train on underground line 3 in Hamburg-
Mümmelmannsberg on 11 December 2002. In addition to simu-
lating a tunnel fire, they also practised fighting a fire at a station.

Munich Re Risk management for tunnels
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If structural measures cannot be undertaken to consider-
ably improve the situation with regard to escape routes –
and this is the case in many older tunnels – the emergency
call cells should at least be improved as a short-term
measure.

As the fire in the Tauern Tunnel showed, these cells can
provide provisional protection against smoke. If a second
tunnel tube cannot be built, they should be converted into
genuine refuge chambers in future. Isolated areas with
breathable air, possibly using excess pressure systems or
systems with chemical oxygen, are also conceivable.

Electronic escape route guide systems are another short-
term measure to help people escape. Luminescent infor-
mation signs and fluorescent arrows should be installed as
a minimum requirement. The distance to the nearest safe
area should also be indicated at suitable intervals.

SHORT-TERM MEASURES TO 
IMPROVE THE STANDARD OF
SAFETY IN ROAD TUNNELS

5 
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26 Road accident in the Lainberg Tunnel near Windischgarsten (Upper
Austria). Two people died and two others were injured following 
a head-on collision between two cars.
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SAFETY RULES FOR DRIVERS

Breakdown, accident, fire – What should I do?

There is no such thing as total safety. Personal conduct is 
a factor of decisive importance for self-rescue in a tunnel.
General traffic rules should be observed; above all, in-
crease the distance between yourself and the vehicle in
front (cars approx. 50 m, lorries approx. 100 m). Refuel in
good time, take off your sunglasses and never cross the
double solid line on the road. 

Traffic jam in the tunnel

– Pull up at the side (do not enter the tunnel)
– Switch off the engine
– Stay in the car
– Switch on the radio

Breakdown in the tunnel

– Switch on hazard warning lights
– Pull up to the right
– Use the SOS/breakdown area
– Call for help, preferably via the emergency call cell to

pinpoint your location

Smoke or fire in the tunnel

– Keep calm
– Switch on hazard warning lights
– Pull up to the right
– Clear a path for rescue services
– Do not make a U-turn, otherwise you will prevent access

by rescue services
– Switch off the engine, set the ventilation to recirculation
– Leave the vehicle if necessary 
– Move away from the fire towards the nearest refuge area

or entrance, following the escape arrows
– Only attempt to fight the fire yourself if it is small. Leave

the area immediately if dense smoke develops, otherwise
you may suffocate

– Leave the key in the ignition so that the vehicle can be
rescued and removed quickly, but take your documents
with you

6 



27 Dresden (Saxony): Extension of the tunnel in Dresden-Dölzschen on
27 June 2002 for the planned A 17 motorway. The 1,070-m tunnel is
part of the section extending from Dresden-Gorbitz to the southern
suburbs of Dresden. The costs of constructing this section come to
a hefty €234m.

28
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7
PROPERTY ASPECTS ASSOCIATED
WITH TUNNEL STRUCTURES
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7.1 CONSTRUCTION PHASE

Due to the complexity and in many cases also the sheer
size of these projects, changes in the construction work
frequently become necessary despite careful and thorough
planning. Such changes may be necessitated by unfore-
seen subsoil conditions, for instance. This complexity
makes it necessary for many companies and experts to
work together on an interdisciplinary basis when planning
and building such a project. Adequate insurance cover
must therefore be ensured for all concerned: the customer,
construction contractors, planning engineers, hydrologists,
geologists, structural engineers, architects, visitors, and
others.

Insurance concepts for tunnel installations during the con-
struction phase and during their subsequent operation are
outlined below.

Risk potential during the construction phase

The risk potential for a tunnel is far greater than for other
construction works. First of all, there is the underground
routing, which in itself entails a high loss potential. Con-
stantly changing geological conditions are responsible for
numerous CAR losses, e.g. the collapse of the vault or the
ingress of water due to water holes, if they are not dis-
covered in good time.

Considerable third-party liability losses may be incurred
due to the settlement of existing buildings particularly
when routing tunnels through built-up areas. Extensive
salvage operations are often required in order to prevent
imminent collapse. This applies particularly in the case of
historical buildings, but also in the case of confined routes
and routes near ground level.

Experience has shown that the temporary diversion of traf-
fic in conjunction with the open method of building tunnels
frequently leads to a high loss frequency. Third-party liabil-
ity claims are frequently asserted because pedestrians are
injured on inadequately secured temporary bridges or as a
result of car accidents due to inadequate illumination of the
construction site, or because construction site safety de-
vices have been removed deliberately.

Damage to the existing infrastructure is almost inevitable
when building tunnels near the surface or using the open
construction method: telephone lines are often severed or
water pipes destroyed. This damage is due not so much to
negligence on the part of the contractors as to the absence
or inaccuracy of drawings. Damaged gas pipes in particular
have caused devastating explosions.

Tunnels are not uncommonly prestige projects. In many
countries, the planning is consequently contracted out to
internationally reputed engineering companies, but the
work itself is often undertaken by local firms. Fierce com-
petition and high cost pressure increasingly compel firms
to hire unqualified personnel. Their lack of experience and
sometimes inadequate equipment has made many a pro-
ject an expensive affair for the principal and the insurer.

Similar situations are not unknown to insurers of tunnel
projects with tight budgets or schedules. The losses here
are essentially due to inadequate prior analysis of the route
geology. Detailed on-site planning during the construction
work usually cannot remedy this shortcoming. Securing of
the foundations based on “empirical values” or the use of
tunnel-driving methods which are not appropriate to the
prevailing soil conditions repeatedly cause complications.

Another special feature of tunnel projects is that the con-
struction period is often very long so that the investment
sums and thus also the sums insured are consequently
very high. Once signed, insurance contracts normally can-
not be terminated, with the result that all parties must enter
into a long-term relationship based on mutual confidence.

These examples of the special conditions associated with
tunnel construction show that every project is unique. The
insurers should therefore be involved in such projects from
an early stage so that the required insurance cover can be
taken into account also with respect to risk management
aspects.

Insurance during the construction phase

Engineering insurers in particular offer a large number of
products for insuring tunnel construction projects. These
are listed in the following table, which additionally com-
pares German products with the customary international
products.

The scope of cover of the German and international insur-
ance terms and conditions can be compared without diffi-
culty when selecting the appropriate clauses. This will
therefore only be mentioned specifically in the following
sections if there are major discrepancies. The terms and
conditions listed in the table are standard products which
must be modified or extended for tunnel construction
projects.
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Contractors’ all risks insurance

Contractors’ all risks insurance (internationally: CAR,
Section I) is an all risks cover for all unforeseen property
losses, i.e. material losses excluding consequential losses,
incurred in the construction work. In other words, all losses
which have not been explicitly excluded in the terms of
insurance are automatically covered. The German terms
require that fire, lightning strikes and explosions be in-
cluded additionally.

Extended cover based on the first-loss sum is recommend-
ed, i.e. a requirement-based sum which is not reinstated
during the term of the policy for
– the customer’s property, e.g. existing underground rail-

way stations, in conjunction with expansion projects,
– clean-up costs, e.g. for the removal of subsoil which has

subsided.

As a rule, the design, planning and execution risk can add-
itionally be insured on the basis of a limit of indemnity, i.e. 
a specified sum per loss event. However, this cover only
includes consequential losses caused by defective com-
ponents during the construction period.

Extended liability (maintenance) can also be concluded to
run on from the CAR policy. There are two types of extend-
ed liability: the simple variety covers damage to the con-
struction works due to maintenance and minor rework to
the construction. The other variety – also known as extend-
ed maintenance – additionally covers losses incurred dur-
ing this period but caused during the construction period.

The sum insured is initially equal to the planned project
value. In order to take account of inflation during extended
construction periods and to avoid underinsurance, roughly
20% must be added to this sum as a safety margin; it will in
any case be corrected upon completion. The sum insured
should be adjusted in the policy if it becomes clear during
the construction period that the projected costs will be ex-
ceeded. Contractors’ all risks insurance should be com-
bined for customer and contractor and should name all 
the parties involved in the project during the construction
phase under the heading “Policyholder”. This greatly facili-
tates the settlement of claims.

Contractors’ third-party liability insurance

While German standard terms of insurance require the con-
clusion of separate third-party liability insurance for con-
tractors, this Third-Party Liability Insurance, Section II is 
an integral part of the CAR policy. It covers damage and
losses to third parties resulting from the construction work
and for which the contractors are held liable by law. Ex-
tended cover with agreed first-loss sum or possibly a limit
of indemnity for this is recommended for construction be-
side surrounding property. The same applies to damage to
third-party property due to a lowering of the groundwater. 

Insurance against damage to underground facilities, such
as telephone or power cables, as well as water, gas and
sewage pipes, is also important. The obligation to indemni-
fy is usually limited to the repair of damaged property and
does not cover any consequential damage.

National products (Germany) International products

General conditions for contractors’ all risks insurance for Contractors’ all risks insurance (CAR) (Section l of the CAR policy):
new buildings erected by the customer (ABN) combined policy for all parties involved in construction works

General conditions for contractors’ all risks
insurance for contract works (ABU)

General conditions for erection all risks (AMoB) Erection all risks insurance (EAR): an EAR policy for the electro-
mechanical part can be integrated in CAR

General conditions for machinery and hull insurance for mobile  Machinery breakdown insurance with extended hull insurance
or portable equipment (ABMG 92) (hull inclusion)

Exclusion of mechanical and electrical breakdown through Clause 052 Part of the CAR policy or separate construction plant and
or machinery part-insurance (MTV) machinery insurance (CPM)

Miscellaneous third-party liability covers for all concerned Section II of the CAR policy: third-party liability (TPL)

Personal accident insurance of all concerned in construction works Workers’ compensation insurance (WC), insurance for the particular 
(statutory requirement) project

Tunnel insurance products
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Cover for delayed commissioning due to property damage

Under extended cover, unlike contractors’ all risks insurance,
only the customer should be listed as the policyholder.

The sum insured is based on the gross profit lost due to the
delay in completion resulting from the damage. In the case
of traffic tunnels, it will be equal to the lost income from
tolls, for example. The gross profit is made up of the net
profit, i.e. the actual profit from operating a tunnel, plus the
fixed costs, i.e. all expenses incurred even when the tunnel
is not open to traffic (e.g. personnel). The limit of indemnity
of the policy depends on the agreed period of indemnity: if
the period of indemnity is two years, for example, the max-
imum indemnity under the policy will be equal to twice the
annual sum insured. Since this sum is of relevance for the
PML, this may lead to shortages in capacity for the insurer
in the case of major projects. The total liability is therefore
often capped by a limit. Under the German terms, which
are based on the MLOP insurance and are modified
through corresponding clauses, the deductible applies per
loss event. Aggregate limits may also be agreed.

Today, however, underwriters are urgently advised to steer
clear of this extended cover, since the loss experience with
tunnel projects has been extremely negative in terms of
both the sizes of claims and the long repair times in recent
years.

Construction machinery insurance

Construction machinery insurance may include either hull
insurance only – i.e. extraneous events causing a loss – or
additionally the internal machine losses formerly known as
machine breakdown. The latter is usually waived. This is
due not only to the high insurance premiums but also to
the fact that the majority of losses involve non-indemnifi-
able wear parts as a result of operations in extremely rough
conditions. Such exceptions as pure machine breakdown
are explicitly mentioned. Recommended extended covers
include protection against theft, burglary and hold-up. 
Both German and international terms require that cover for
machines used underground (such as tunnel-boring ma-
chines (TBM)) must be agreed separately. Due to the high
exposure, a TBM should never be insured by itself, i.e.
without the rest of the machinery pool.

The sum insured is equal to the replacement value of the
machines, i.e. the last listed price when new. The insurance
policy has a term of one year. For tunnels as long-term con-
struction projects, this consequently means that the pre-
mium is calculated on a pro rata temporis basis.

If a loss occurs, the necessary cost of repairs will be indem-
nified without deductions in the case of partial losses. The
actual value of the machine immediately before the loss
occurrence (current value) will be applied in the case of a
total loss. A special depreciation rate based on the length
of tunnel driven should be agreed for a TBM.

7.2 OPERATING PHASE

The policies listed below are recommended or required
during operation (not exhaustive):
– Fire policy F/FBI, civil engineering completed risk 

(CECR)/CECR-LOP
– Inherent defects insurance = 10-year liability for construc-

tion works (should only be granted in certain countries)
– Rolling stock policy: insurance of mobile equipment

adapted in accordance with ABMG, CPM or conditions for
marine insurance/rolling stock LOP

– Operators’ liability

Fire insurance with extended covers or CECR insurance for
property cover for tunnel structures is customary inter-
nationally. CECR insurance is basically a fire policy with
extended cover.

Only specified risks are covered (no all risks cover). These
include: fire, explosion, natural perils, landslides, rockfalls,
land subsidence and vandalism by individuals. When under-
writing complex electronic control systems and surveil-
lance systems, it may be advisable to include covers from
electronic equipment insurance. The policy is concluded on
an annual basis, with the owner or operating company as
the insured party. The sum insured corresponds to the ori-
ginal manufacturing cost of the tunnel and is adjusted every
year to compensate inflation. The cost of complete restor-
ation may be applied alternatively as the sum insured.

Special conditions do not always exist for property covers
for tunnels, as they are frequently insured state property.
The perils to be underwritten are mostly technical in origin,
with the result that tunnels are often also covered by engin-
eering insurance policies. The existing covers are normally
freely worded conditions.
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However, the private sector has increasingly displayed
interest in the aforementioned insurance products. At least
fire or CECR insurance has been concluded for virtually
every privately owned tunnel (road, railway or rapid-transit
railway or underground railway tunnels). The same also ap-
plies to rolling stock insurance, insofar as tunnels are oper-
ated with private railways. Whether or not the associated
LOP covers are also underwritten ultimately depends on
the financial capacity of the operating company and on the
estimated length of time for which it can survive a break in
operation. This aspect is increasingly being reconsidered
by operating companies following the recent major losses.
The loss scenarios and project planning data on the basis
of which road tunnels were planned usually no longer re-
flect today’s volume of traffic. Both private traffic and
freight traffic through some tunnels have increased almost
five-fold in the last 20 years. This has led to a dramatic rise
not only in the probability of accidents occurring but also in
the fire loads inside a tunnel at any one time. The 23 lorries
involved in the 1999 Mont Blanc Tunnel fire were carrying

more than 10,000 l of diesel in their tanks. The tyres and
freight exacerbated this disastrous fire. The temperatures
generated by a blaze of such magnitude can cause devas-
tating damage to the structure. No concrete material can
withstand temperatures of 1,200°C for hours on end. In this
particular case, temperatures of 700°C still prevailed 50
hours after the fire.

In response to this loss experience, the insurance industry
is now renegotiating the terms of insurance. These major
losses have awoken insurers to the fact that they must ad-
just their premium calculation in line with the actual risk
situation of the tunnel in question.

28 Construction site of the west portal of the Cheung-Ching Tunnel in Hong Kong: the 1.5-m tunnel, which has three lanes for each direction, was
excavated and designed in accordance with the New Austrian Tunnelling Method (NATM).
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LIABILITY ASPECTS ASSOCIATED
WITH TUNNEL STRUCTURES8



36

Risk management for tunnels Munich Re 

8.1 INTRODUCTION

The following sections summarise the legal and insurance
problems which may arise with regard to liability aspects
following a tunnel disaster.

The first point to consider is which rights may be asserted
against the party liable for the loss event and that party’s
insurer.

The following elements constituting liability with the corres-
ponding types of insurance may be involved:
– Motor third-party liability
– Public liability
– Product liability

8.2 EXAMPLE: GOTTHARD TUNNEL IN SWITZERLAND 

The following recent example has been chosen to elucidate
the subject.

Gotthard Tunnel, loss on 24 October 2001

General

The Gotthard road tunnel is a single-bore two-lane motor-
way tunnel, 16.7 km long, through which traffic crosses the
Alps in both directions. Together with the Brenner pass and
the San Bernardino and Mont Blanc tunnels, it is one of the
most important north-south connections for freight and
passenger traffic over the Alps. More than 18,000 vehicles
passed through the tunnel every day in 2000, including
4,500 lorries.

Cause of the disaster

A lorry registered in Belgium, which was being driven by a
Turkish driver, collided with an oncoming Italian lorry and
triggered a tunnel fire.

Magnitude of the disaster

– 11 killed (one Swiss, four Germans, two French people,
two Italians and two Turks)

– 19 injured, including eight seriously injured
– 13 lorries and ten cars damaged or destroyed
– Costs incurred for rescue teams, the fire department and

repairs: currently €12.3m
– Amount of damages claimed by victims and surviving

dependants: not yet known
– Economic loss: not yet known

The blaze in the Gotthard Tunnel spread over a length of
almost 300 m. The dense smoke and considerable heat
seriously impeded the rescue work. The tunnel ventilation
systems were unable to control the extensive development
of smoke.

8.3 MOTOR THIRD-PARTY LIABILITY

Statutory liability

Most European countries, such as Germany, Austria,
France and Switzerland, make a distinction between liabil-
ity based on fault and strict liability.

Other countries, including Italy, however, only provide for
general liability based on fault, but with a presumption of
fault for the driver of a motor vehicle.

The possibly different limits of indemnity for the different
liability elements are the decisive difference between cases
of liability based on fault and cases of strict liability.

Regulations in Germany, Austria and Switzerland impose
the following limits for strict liability:

Definition

Liability based on fault applies in cases of culpable action
or omission, with negligence sufficing for charges of
fault. Strict liability, on the other hand, applies to certain
elements which are deemed to be dangerous regardless
of the question of fault.

Germany Austria Switzerland

Secs. 12, 12 a Secs. 15, 16 
StVG (Road EKHG (Law on
Traffic Act) Rail and Motor

Third-Party
Liability

Property damage €300,000 €145,000 No limits 
per occurrence

One casualty
– Capital sum €600,000 €292,000 No limits
– Pension €36,000 p.a. €17,520

Several casualties
– Capital sum €3,000,000 €876,000 No limits
– Pension €180,000 p.a. altogether

Transport of
hazardous goods
– Personal injury €6,000,000 €1,314,000 No limits 
– Property €6,000,000 €1,314,000

(immovable 
property)
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Insurance cover

Obligatory insurance:
Motor third-party insurance is obligatory in all countries of
Europe.

Insurance policies actually concluded:
The number of vehicles in the EU which are not insured
ranges from 0.01% (Finland) to 5% (Great Britain), with
Ireland as the sole maverick at the top of the scale with 
10–13%. In non-EU European countries, Bulgaria and
Turkey rank last with 40% uninsured vehicles each and
Estonia with 52.1%.

Limits of indemnity

Minimum limits of indemnity:
The conclusion of motor third-party policies with a min-
imum limit of indemnity is usually obligatory in European
countries.
This is illustrated in the table below, which takes Germany,
Austria, Switzerland and France as examples:

Interim result

The first criterion for determining the amount of a
possible claim against the driver or owner of a motor
vehicle and that party’s third-party liability insurer is to
distinguish between strict liability and liability based on
fault. 

30 This photograph, taken by the Swiss police on 24 October 2001,
shows the blaze in the Gotthard Tunnel near Airolo (Switzerland),
shortly after two trucks collided in the tube. Rescue teams still had
not managed to reach the scene of the accident some 20 hours after
the incident occurred. They managed to reduce the temperature of
1,000°C, which had been fuelled by burning tyres and plastic sheet-
ing, to 200°C on the morning of 25 October, but this was still much
too hot for rescue teams to attempt any salvaging operations.

There is normally no limit to indemnity for liability based
on fault. This is the case in Germany, Austria, Switzerland
and France.

Germany Austria Switzerland France

4 II PflVersG Sec. 9 KHVG Art. 3 VVV Decree dated 26.3.1993
(Obligatory Insurance Law) (Motor Third-Party Liability (Traffice Insurance

Insurance Law) Ordinance)

Personal injury €2.5m per person; €1,090,092.51 for personal Sfr 3m for personal Unlimited
€7.5m for three or injury and property losses injury and property losses
more people

Property losses €500,000 €460,000 

Purely financial losses €50,000 €10,900.93 Not specified Not specified
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In Austria, the sum of €2,180,185 applies to buses with 
not more than 19 seats (not including the driver’s seat) and
lorries with between eight and 19 seats (not including the
driver’s seat). This sum is augmented by €545,046 for 
every additional five, or up to five, seats. The minimum limit
of indemnity equals €1,090,092 for bus trailers with fewer
than ten seats and increases by €525,046 for every add-
itional five, or up to five, seats.

Usual limits of indemnity

Regardless of the statutory requirements, higher limits of
indemnity have become established in many countries for
the majority of insurance contracts. Motor third-party pol-
icies in Germany, Switzerland and France are usually
(roughly 90%) unlimited – certain perils or objects of legal
protection are simultaneously excluded (France: restriction
for property losses; Switzerland: restriction for losses due
to fire or explosion; Germany: limit of €7.5m per injured
person).

Mention must also be made in this context of the incalcul-
able burden for the insurance industry in connection with
illimité covers. If, for instance, the driver of a car with an
unlimited motor third-party policy is responsible for a
major tunnel loss, the property loss alone could easily cost
the insurer over €50m.

Cover in cases of non-insurance, hit-and-run or bankruptcy

of the motor third-party insurer

In such cases, the liability loss is normally covered by guar-
antee funds, although in some countries this means that
claims for property losses will not be indemnified.

Special features in cases with a foreign element

Due to the significance of the large Alpine tunnels as part
of the main European traffic link, we must also examine the
special features pertaining to claims settlement when tun-
nel disasters have been caused by foreign vehicles and/or
when foreign citizens suffer as a result of the disaster. 

The foreign liable party – “Green Card cases”

The rulings of the Green Card system can influence the
sum insured under third-party liability insurance.

The Green Card system is a contractual system under inter-
national private law which governs the settlement of road
accidents involving local nationals caused by foreigners. 
It is based on the model convention signed in London in
1949.

The contractual terms are now applied in 43 countries of
the world. These essentially comprise all the countries of
western Europe, plus a few countries in eastern Europe, 
the Middle East and North Africa. Other supplementary
conventions, such as that signed in 1972 or the multilateral
guarantee convention of 1991 simplifying the system fur-
ther, are similarly becoming more widespread.

31 A surveyor examining damage to bodywork. In most European
countries, the insurer pays the fees for the preparation of an ex-
pert’s report if the injured party has arranged this with the insurer 
of the party who caused the accident.
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Within the scope of Green Card cover, the motor third-party
insurer provides cover at least equal to the obligatory in-
surance terms and sums applicable in the country visited.
These may be greater or lesser than the obligatory sums
insured according to the regulations in the insured party’s
home country. The rulings in the insured’s home country
apply if the sums are higher than in the country visited.

The contractually agreed sums insured also apply if they
are higher than the statutory sums insured in the country
visited. The law of the country in which the accident occurs
always applies.

Up to the amount of the obligatory sum insured, claims are
settled independently by the Green Card office in the coun-
try visited or by a local insurer. In the case of claims ex-
ceeding the obligatory sum insured for the country visited
and for which higher obligatory sums insured or contractu-
ally agreed limits of indemnity apply in the party’s home
country, the company settling the claim in the country visit-
ed must obtain the consent of the company paying the
claim in the home country.

(Note: In Italy and Greece, victims have a statutory right to
claim sums up to the contractual limit of indemnity directly
from the company settling the claim. If there is no original
contract, this may lead to situations in which the settling
company has no right of recourse against the indemnifying
company in the home country for payments exceeding the
statutory minimum cover.)

The foreign victim – 4th Motor Insurance Directive

Unlike the case with the Green Card system, the rulings of
the 4th Motor Insurance Directive do not yield any special
features with regard to the available limits of indemnity for
motor third-party insurance, since the law of the country in
which the accident occurred always applies – and thus also
the limits of indemnity applicable there. For the sake of
completeness, however, these rulings are also briefly out-
lined here:

The rulings are based on the 4th Motor Insurance Directive
passed by the European Parliament in 2000. These rulings
had to be translated into the national law of each EU Mem-
ber State by 20 July 2002 and have been in force since
20 January 2003. Non-EU countries, such as Switzerland,
are also adopting this directive within the framework of
state treaties. With regard to non-EU countries, it has been
agreed that the rulings will apply to accidents in these
countries if they involve countries participating in the
Green Card system, the victim is a resident of an EU
Member State and the vehicle which caused the accident 
is normally located and insured in an EU Member State.

The purpose of the Directive – namely to make it easier for
people who have suffered injury or damage in a foreign
country to assert their claims for damages – is achieved
above all by providing claimants with the name and ad-
dress of an office in their own country which will then settle
the claim. For this purpose, information centres must be 
set up in each EU Member State to identify the relevant in-
surer, the adjusters of the foreign insurance companies and
finally also policyholder protection boards – in case indem-
nification by the adjuster should prove impossible.

The problems arising from the fact that claims must be
settled according to the law of the country in which the
accident occurred cannot be discussed here.

The attached table provides a good overview of the pre-
scribed minimum limits of indemnity, the usual sums in-
sured, the average number of uninsured motor vehicles
and other useful information.

Interim result

In the case of a motor vehicle which is insured abroad
and has caused a loss, the available limit of indemnity
must be determined on the basis of the sum insured
under the original policy in Green Card cases, provided
that this sum is greater than the applicable minimum
sum insured in the country in which the accident
occurred.

The attached table provides a good overview of the
prescribed minimum limits of indemnity, the usual sums
insured, the average number of uninsured motor vehicles
and other useful information.
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8.4 PUBLIC LIABILITY

Most tunnels – including toll tunnels – in Germany, Austria
and Switzerland are publicly owned (the Great St. Bernard
Tunnel, however, is an exception).

The following sections outline the basis of the operating
company’s liability for tunnel accidents and the insurance
cover arrangements.

8.4.1 LIABILITY FOR TUNNEL ACCIDENTS

8.4.1.1 Liability based on fault and strict liability in

Germany

Liability based on fault for tunnel accidents in Germany

Tunnels are part of the road structure. In the case of tunnels
on German Federal trunk roads, this is specified in the
German Law on Federal Trunk Roads (FStrG) (Section 1
Para. 4 No. 1). The duty to ensure public safety on roads,
i.e. the obligation to take steps aimed at safeguarding per-
sons and property, is governed by private law but may also
be laid down as an official duty by means of a correspond-
ing regulation (in which case government liability applies 
in accordance with Section 839 of the German Civil Code
(BGB)). However, if the duty to ensure public safety is gov-
erned by private law, liability will be governed by Secs. 823
et seq. of the German Civil Code (BGB). The duty to ensure
public safety is largely identical in content, however, for
private and for state subjects of this duty.

The content of a duty to ensure public safety is governed
by the general principle of tort law, according to which the
owner of a potential hazard must take every possible and
necessary precaution to avoid endangering third parties.
Precautions must be taken which, according to the safety
expectations of the traffic group concerned, are appropriate
and economically acceptable in order to protect third par-
ties from the possible danger associated with conforming
or not entirely unexpected non-conforming use. Fault – i.e.
wilful intent or negligence – is required. The authorities
responsible for road construction and maintenance are
therefore required to ensure safety in tunnels. At the same
time, however, the requirements imposed with regard to
this duty must not be exaggerated.

Non-compliance with technical rules can also constitute a
violation of the duty to ensure public safety. The German
Law on Federal Trunk Roads stipulates that the authorities
responsible for road construction and maintenance must
ensure that their trunk roads and structures meet all the re-
quirements in respect of public safety and order.

There are numerous technical rules in Germany: the DIN
standards are the best known. These technical rules are not
formal laws but non-binding private standard rulings in the
form of recommendations. Despite this, however, they play
a considerable part when it comes to establishing whether
the duty to ensure public safety has been violated. 

Unlike rules representing the state of the art, the regulatory
content of technical rules (e.g. DIN standards) need not be
technically and scientifically up-to-the-minute: what is much
more important is that they are accepted by the scientific
world. There must not be any further scientific dispute over
the regulatory content of these rules. 

Not every technical specification is intended to ensure the
specific safety of every third party. Some technical rules do
not have any direct effect on third parties but merely serve
the purposes of quality assurance and standardisation.

If an accident occurs in a tunnel due to non-compliance
with a technical rule by the authority responsible for road
construction and maintenance, and if the precise purpose
of the violated DIN standard is to avert damage and injury
to third parties, then the authority responsible for road con-
struction and maintenance will be liable for the loss if all
the other elements constituting a violation of the duty to
ensure public safety have been met.

Liability for the collapse of a building or other facility linked
to the property (Section 836 of the German Civil Code),
which also comprises tunnels, is another sub-element of
liability based on fault. This liability under Section 836 ap-
plies even to damage caused by falling parts of the building
or facility and rests with the owner of the property insofar
as it has violated its duty to maintain the property or has
erected the building incorrectly. The fault is assumed, but
the owner or party contractually liable for the loss (Section
838 of the German Civil Code) can release itself from this
liability by proving that the necessary care has been taken
to avert danger to public traffic.

The construction and maintenance of federal and regional
trunk roads are the responsibility of the federal or regional
authorities. There is no insurance. That is not the case with
municipal roads, for municipal authorities normally obtain
third-party liability insurance for their road system – and
that naturally also includes the tunnels.
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Strict liability in Germany

There is no strict liability for the authorities responsible 
for road construction and maintenance in Germany. These
authorities are only liable in cases of culpable violation (i.e.
wilful intent and negligence) of the duty to ensure public
safety when operating a tunnel.

As far as strict liability is concerned, the sole matter of in-
terest in this context is therefore the strict liability of the
railway operator, which would apply in the case of tunnel
accidents caused by trains in tunnels.

The Law on Third-Party Liability (HPflG) stipulates max-
imum limits of indemnity for railway operators. 

These maximum limits of indemnity have been raised since
1 August 2002 and are now up to €600,000 per person for
lump-sum payments and up to €36,000 per annum per
person for annuity benefits. There is no restriction on the
total limit of indemnity for personal injury.

The railway operator’s liability for property damage is up 
to €300,000 per occurrence. If this sum does not suffice to
satisfy all claims, the individual claims are reduced in pro-
portion to their share of the total sum.

8.4.1.2 Liability based on fault and strict liability in Austria

Liability based on fault for accidents in tunnels

Austrian tunnels are state-owned, and liability for tunnel
accidents rests with the state in accordance with its liability
as defined in Section 1319 a of the General Civil Code (ABGB),
which stipulates that the road owner is obliged to indemni-
fy the loss incurred by any person as a result of the defect-
ive nature of the road. Tunnels are included in the definition
of traffic areas subject to liability for roads in accordance
with Section 1319 a of the General Civil Code. Liability for
roads is not strict liability but liability for violation of the
duty to ensure public safety. According to Section 1319a of
the General Civil Code, the owner’s liability is limited to
cases of wilful intent and gross negligence. Liability based
on fault is unlimited in Austria.

In Austria, the ÖNormen (Austrian Standards, correspon-
ding to the DIN standards) apply to the content and estab-
lishment of a duty to ensure public safety. Like the DIN
standards, they are also without legislative force.

32 Toll points on the Brenner motorway between Austria and Italy. The
motorway operators are also liable for accidents in the tunnel, as
this forms part of the road structure.
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Several tunnel commissions were set up following the dis-
asters in the Tauern Tunnel and Kitzsteinhorn Tunnel. Their
findings have now been published, but they are at best in
the nature of a recommendation and thus have no legisla-
tive force.

They are therefore disregarded when considering the pres-
ent liability situation under Austrian law.

To some extent, this involves a contradiction of the Austrian
Standards, which, as mentioned above, are also without
legislative force but are taken into account by the courts.
There has not yet been any court ruling on the question of
whether a tunnel accident could have been avoided had the
authorities responsible for road construction and mainte-
nance taken heed of a recommendation by the commission.

Liability based on fault also applies if a protective law is
violated. Whether or not a law is a protective law depends
on the interpretation of that law. It should be noted that al-
though Austrian Standards are not formally laws, they may
be looked into in this context in court practice. However,
every single Austrian Standard which may have been vio-
lated must be examined to establish its intended purpose
and whether it is designed to protect third parties.

Liability for accidents due to falling objects or the collapse
of a tunnel is governed by Section 1319 of the General Civil
Code. This regulation stipulates that the owner of a struc-
ture is obliged to indemnify the losses incurred as a result
of the defective nature of the facility, unless it can prove
that the necessary care was taken to avert the danger. This

is a case of liability based on assumed fault, which is
stricter than the liability of a road owner.

Toll tunnels
Unlike in Germany, some Austrian tunnels are toll tunnels
(e.g. the Tauern Tunnel). Where toll tunnels are involved,
contractual liability must also be considered along with the
tortious liability described above. It must also be noted that
motorway tunnels are included in the contractual liability
between motorway owner and road user through the ob-
ligatory road toll (“vignette”). This was determined by the
Austrian Supreme Court in the following case (ruling dated
22 February 2001):

While driving through the tunnel, the plaintiff collided with
a crash barrier which was lying in the middle of the road
and which normally cordoned off the walkways at the side
of the tunnel. It was not possible for the plaintiff to avoid
the object on the road or to come to a halt in good time.
The plaintiff sued the financing company for motorways
and trunk roads, ASFINAG, for damages under contractual
liability. In its ruling, the Supreme Court declared that the
motorway owner is also liable for minor negligence within
the framework of its contractual liability. In addition, it is
also affected by reversal of the burden of proof pursuant to
Section 1298 of the General Civil Code and is liable for the
fault of its vicarious agents (Section 1313 a of the General
Civil Code).

The consequences of this ruling must not be underestimated
in view of the fact that motorways and many other roads in
Austria may only be used after paying the obligatory fee.

33 The purchase of the motorway toll sticker known as the “vignette”
can also lead to contract-based claims for damages being asserted
against motorway operators following an accident in a tunnel.
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Strict liability 

Roads and tunnels are not subject to strict liability. In con-
nection with railway tunnels, however, mention must be
made of the railway operator’s strict liability in accordance
with the Law on Rail and Motor Third-Party Liability (EKHG).
This liability does not apply if the loss was caused by an
unavoidable circumstance. EKHG specifies that indemnity
under strict liability is limited to the following sums for
operators of railways:

Lump sum upon death per person: €292,000
Annuity for injury: €17,500

Unlike the strict liability of a car owner, the railway oper-
ator’s liability according to the EKHG is not limited as regards
the number of people killed and injured.

8.4.1.3 Liability based on fault and strict liability in Switzer-

land

Liability based on fault

Switzerland initially recognises liability based on fault as
specified in Article 41 of the Swiss Law of Obligations (OR).
This regulation constitutes the basic norm with respect to
tort provisions. This is not affected even by the fact that
tunnels are almost always operated by the cantonal author-
ities – i.e. under the sovereignty of the state. The Great 
St. Bernard Tunnel, which is operated half by a Swiss com-
pany and half by an Italian company, is an exception to
this. Liability based on fault also applies to culpable viola-
tion of the duties to ensure public safety which are linked 
to the greater risk involved in operating a tunnel.

Strict liability

The most interesting case of strict liability in this connec-
tion is the liability of the owner of the facility according to
Article 58 Para. 1 of the Law of Obligations (OR). This re-
quires that the owner of a building or other facility must in-
demnify the loss incurred as a result of faulty installation,
manufacture or maintenance. The owner is not only liable
for misconduct but also for the defective condition. The
owner of the facility cannot claim any exonerating evidence
and is therefore responsible for every loss caused by a de-
fect in the facility, without any possibility of exemption.

In the case of tunnels, inadequate lighting – even during
the day – constitutes a defect in the facility, for example.
The same applies to the ventilation. If basically adequate
lighting or ventilation breaks down, the defect in the facility
must be considered from the point of view of maintenance.

Roads and tunnels are essentially facilities as defined by
Article 58 of the Law of Obligations (OR). Private-law liabil-
ity also applies even when the structures are owned by a
public body – as is the case for the majority of roads and
tunnels: according to a decision by the supreme court, Art-
icle 58 OR is a special statutory form of the state liability 
defined in Article 3 of the Law of Responsibility.

Liability consequently rests with the owner of the road/tun-
nel causing the damage or loss – i.e. the public body which
built and maintains the road (construction and mainten-
ance of national roads being the responsibility of the can-
tonal authorities, which are normally also the owners).

This is not the case as regards the statutory third-party li-
ability of cable cars requiring a licence, as well as of railways,
rack-and-pinion railways, ski lifts, narrow-gauge railways,
tramways and funicular railways: they are governed by the
strict liability of the Swiss Law on Third-Party Liability of
Railway and Steamship Operators and the Swiss Post Of-
fice (EHG), although this does not have any practical effect
on responsibility under liability law.

8.4.2 INSURANCE COVER

Unlike motor insurance, the obligation to obtain insurance
for public liability is severely limited.

In Germany, as already mentioned above, the federal or re-
gional government or the municipal authorities are normal-
ly responsible for the construction and maintenance of
roads , including the maintenance and safety of tunnels,
depending on the nature of the road. There is consequently
no statutory obligation to obtain insurance cover here.

Insurance is obligatory, however, under the terms of the or-
dinance governing third-party liability insurance for public
railway companies. According to this ordinance and the
law on the amendment of insurance conditions for railways,
a minimum sum of €10m is required per occurrence.

In Austria there is no obligation to obtain insurance, not
even for railway operators pursuant to the EKHG regula-
tion.

ASFINAG (Autobahnen- und Schnellstraßen-Finanzierungs-
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AG) (the financing company for motorways and trunk roads)
and ÖSAG (Österreichische Autobahnen- und Schnell-
straßengesellschaft) (operating company for Austrian
motorways and trunk roads) are covered by public liability
insurance. 

One of the consequences of the tunnel disasters was that
the limits of indemnity for public liability covers were in-
creased, no doubt also in view of the greater exposure to
loss resulting from road-owners’ liability and contractual
liability.

Tunnel and railways operators in Switzerland are similarly
not obliged to obtain insurance. The only exception applies
to the operators of aerial cable cars which must be licensed:
the Federal Swiss Traffic Authority responsible for licensing
such operations requires that public liability insurance be
obtained with a minimum limit of indemnity of Sfr 10m.

8.5 PRODUCT LIABILITY

Product liability is the statutory duty to take responsibility
for loss or damage caused by defective products (see table
above). This may involve defective materials or techniques
when equipping tunnels or faulty vehicles (such as a defect-
ive radiator) which could lead to a tunnel accident. The
manufacturers of these products and developers of these
techniques are consequently also exposed to the risk of
loss. The statutory form of product liability and the associ-
ated limits of indemnity are briefly outlined below to give 

some idea of the costs with which a manufacturer’s product
liability insurer could be faced.

Obligation to obtain product liability insurance

Germany 

Neither the Law on Product Liability (ProdHG) nor other
laws impose any obligation to obtain insurance.

Austria 

The Law on Product Liability requires that manufacturers
take out an insurance policy. However, it does not impose
any minimum sums insured.

Section 16 of the Law on Product Liability states: “Manufac-
turers and importers of products shall be obliged to take
steps of a kind and magnitude customary in fair business
relations to ensure that the duty to pay compensation in ac-
cordance with the present Federal law can be discharged,
be it by obtaining insurance or in any other suitable way”.
The supplementary explanations of the judicial committee
with regard to this law make it clear, however, that the
wording does not make insurance obligatory. The duty to
make provision as manifested in Article 16 can also be dis-
charged by means other than by obtaining insurance – for
instance, by forming appropriate reserves.

Switzerland

There is no obligatory insurance for product liability cases
in this context.

Germany Austria Switzerland

Strict liability Limited to €85m with a Unlimited Unlimited with a 
deductible of €500 borne deductible of Sfr 900  
by the injured party in borne by the injured 
cases of property party
damage

Liability based on fault Unlimited liability in Unlimited liability in Unlimited liability in
accordance with the accordance with the accordance with the
German Civil Code (BGB) General Civil Code Law of Obligations (OR)

(ABGB)

Overview of the product liability situation in Germany, Austria and Switzerland 
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8.6 ACCUMULATION IN PUBLIC AND PRODUCT LIABILITY

As the Kitzsteinhorn disaster has clearly shown – particular-
ly in the light of the court rulings – losses may be incurred
under both public liability covers (tunnel operator) and
product liability covers (e.g. manufacturer of the heating
fan) following a tunnel disaster.

8.7 FORUM SHOPPING

The exposure can be further increased by what is called
forum shopping. In view of the amount of damages for
pain and suffering and the limited indemnity for strict liabil-
ity elements applicable in Europe, a tendency has been ob-
served for some victims and surviving dependants to assert
their claims in those courts in which higher sums can prob-
ably be obtained. This phenomenon is known as forum
shopping.

If potentially liable parties operate branches in the USA,
there is now a higher liability risk in that lawyers seek to
assert victims’ claims before American courts – particularly
following such spectacular disasters – due to these courts’
reputation for pro-victim rulings.

For instance, the lawyers representing German and Aus-
trian victims of the Kaprun accident have also brought action
before US courts in order to compel various manufacturers
who have been mentioned in conjunction with the cable car
disaster to pay damages for pain and suffering and punitive
damages which in European terms can only be described
as hefty. 

European liability policies should exclude claims under US
law, to ensure that the risk remains calculable for insurers.

8.8 SHORTAGE OF COVERING FUNDS

The shortage of covering funds is another problem which
must be considered in the case of tunnel disasters, which
are known for their potential to cause considerable losses.

Example
Lorry accident in a road tunnel. Sum insured for the lorry
which caused the accident: €6m.

34 Through product liability, even small companies in Europe may
have to contend with damages claims asserted before a US court. 



46

Risk management for tunnels Munich Re 

Possible claims against the lorry’s third-party liability
insurer:

This is more than the €6m sum insured – in this particular
case, it is several times more. The result is a shortage of
covering funds.

This situation is governed by the following statutory
regulations: 
– Germany – Section 156 III of German Insurance Con-

tract Law (VVG)
– Austria – Section 156 III of Austrian Insurance Contract

Law (ÖVVG) (identical wording)
– Switzerland – Article 69 of Swiss Insurance Contract Law

(VVG).

In all three countries, the law demands that, if several direct
claims taken together exceed the sum insured, the insurer
must share out these claims on a pro rata basis. The insurer
must draw up a reduction and distribution plan for this pur-
pose.

Which claims must be satisfied first?

In Germany, the injured party has a right to preferential
payment if the sum insured is inadequate. According to a
ruling of the German Supreme Court, subrogation to the
social insurance system is excluded if the injured party’s
claims with respect to the sum insured were not taken into
account in the distribution process.

The situation in Switzerland is the same as in Germany.

In Austria, claims for damages for pain and suffering and
mutilation are satisfied first of all from the sum insured.
The claims of entitled claimants are then reduced commen-
surately with the remaining sum as specified by Section
156, Article 3 of Austrian Insurance Contract Law (ÖVVG).

Practical handling of a shortage of covering funds

Distribution tends to be avoided in practice if there is a
shortage of covering funds. This is due to the highly com-
plex situation arising when taking all claims into account
(including those which are not yet known). Distribution can
be avoided above all if other insurers waive some of their 

claims in favour of the direct injured parties and a settle-
ment can be reached with the main creditor.

8.9 POSSIBILITIES FOR RECOURSE

Situation in the Tauern Tunnel

On 29 May 1999, traffic was halted by a red traffic light
600 m before the northern tunnel exit. Among the waiting
vehicles was a lorry laden with spray paint. It was followed
by four other vehicles. Another lorry drove into the back of
the waiting vehicles at high speed. Fuel was spilled, ignited
and caused the paint lorry to explode, producing a disas-
trous blaze. Eight people were killed in the collision and
four others on account of personal human error; 49 people
suffered injuries.

The Austrian insurance industry (steering committee) has
resolved that all claims relating to the Tauern Tunnel acci-
dent should be centrally filed with the insurer of the lorry
which caused the collision.

Which claims could be in store for the third-party liability
insurer of the lorry which caused the collision?

– Recourse by the fire insurer which indemnified the oper-
ating company for the property damage caused to the
tunnel and for the business interruption loss

– Recourse by the workers’ compensation insurers, health
insurers and employers for performances on behalf of in-
jured victims

– Recourse by the hull insurer
– Recourse by the personal accident insurer
– Compensation for property and financial losses suffered

by the people inside the tunnel at the time of the accident,
such as, for example, support payments to third parties
which can no longer be paid due to the death or strict
“any occupation” disability of the victim, e.g. cost of con-
verting the home, loss of income, funeral costs

Claims of this kind can be asserted against road construc-
tion authorities, for example, if they have violated their
duty to ensure public safety (safety defects in the tunnel or
violation of the contract governing use of the tunnel). Claims
based on state liability may also be asserted against the
state if road works were unlawfully approved in the tunnel,
for instance.

Claimant Item Sum

Tunnel operator Rehabilitation of the tunnel €10m

Tunnel operator Loss of toll income €  5m

Injured parties Damages for pain and  
suffering, loss of income, etc. €  5m

Total sum claimed €20m
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8.10 SUMMARY OF LIABILITY ASPECTS

To sum up, tunnel disasters which are caused by parties
covered by liability insurance pose a high risk for insurers –
particularly in conjunction with unlimited indemnity as is
always the case with liability based on fault and frequently
the case with elements of strict liability.

The example of a tunnel disaster can no doubt illustrate the
imponderables of illimité cover and the risks associated
with Green Card covers in countries with a relatively low
claims level. As outlined above, if a loss is caused by a
foreigner whose premium has been calculated on the basis
of the relatively low claims level of his/her home country,
extremely high damages may be claimed from that person
through the Green Card system – claims for which the max-
imum limits of indemnity must be exhausted or for which
illimité covers may apply.

It is probably due above all to these scenarios that motor
third-party insurers throughout Europe are now restricting
the use of illimité covers.

Forum shopping is another factor which may confront liable
parties with incalculable costs in the case of tunnel disas-
ters. However, in this respect, liability insurers at least can
be advised to exclude the assertion of claims under any law
other than that which applies in the country in which the
event occurs.

Motor third-party 

insurer

Fire 
insurer

Hull
insurer

Injured
parties

Health 
insurers

Personal 
accident 
insurers

Operator

Workers’
compensation

insurer

35 This diagram shows the various claimants a motor third-party
insurer may have to deal with when adjusting claims following an
accident.
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Austria Belgium Bulgaria Croatia

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury Unlimited €15,380 per person €189,072 

€1,090,093 €25,633 per event
– Material damage Unlimited €10,253 €101,288 

Sums that are commonly applied €3m Unlimited As above As above
€6m
€10m

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x x
– Sticker
– Police x x x x
– Technical Inspection Agency x

Percentage of uninsured vehicles 0.5% 1% 40% 3%

Obligation to accept risks No Yes Yes

Policy period 1 year 1 year 1 year 1 year
– Automatic renewal Yes Yes No No
– Expiry policy No Yes Yes

Claims handling 

Direct claims Yes Yes Yes Yes

Direct claims settlement No Yes No No

– If yes,
– for bodily injury claims up to –
– for material damage claims up to €7,500

– Share of participating insurers 98%

Tariff

Government control 
– Requiring approval No No No Yes
– Requiring submission No Yes Yes No

Tariff structure uniform for the No No Yes Yes
entire market 

Bonus-malus system 
– Number of steps 17 23 Not applied 18
– Premium rates from ... to ...% 50–200% 54–200% 50–250%
– Premium rate for beginners 100% 100% 100%

85% for private persons
– Is discount protection possible? No No
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Comparison of motor third-party liability insurance in European markets 

(Limits of indemnity; April 2002)
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Czech Republik Denmark Estonia Finland

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury €582,006 €10,896,117 €351,492 per person Unlimited

– Material damage €161,668 €2,152,331 €102,252 €3,300,00

Sums that are commonly applied €582,006/€161,668 (50%) As above Unlimited
€1.6m/€1.6m (50%)

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x x x
– Sticker
– Police x x
– Technical Inspection Agency

Percentage of uninsured vehicles Less than 1% 0.01%

Obligation to accept risks Yes Yes Yes Yes 

Policy period 1 year 1 year 1 year 1 year
– Automatic renewal Yes Yes No Yes
– Expiry policy No Yes No

Claims handling 

Direct claims Yes Yes Yes Yes

Direct claims settlement No No No Yes

– If yes,
– for bodily injury claims up to Unlimited
– for material damage claims up to

– Share of participating insurers 

Tariff

Government control 
– Requiring approval Yes No Yes No
– Requiring submission No No Yes No

Tariff structure uniform for the Yes No Yes No
entire market 

Bonus-malus system Varies
– Number of steps 12 17
– Premium rates from ... to ...% 30–170% 40–300% 30–100%
– Premium rate for beginners 120% 120% 100%

– Is discount protection possible? Yes No No No
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France Germany Greece Hungary

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury Unlimited €2.5m per person €500,000 €1,233,203 

€7.5m per event
– Material damage €460,000 €500,000  €100,000 €2,055,338 

Sums that are commonly applied Unlimited (bodily injury), Unlimited As above As above
different limits for €8m per person
material damage claims

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x x
– Sticker x
– Police x x
– Technical Inspection Agency

Percentage of uninsured vehicles Less than 0.5% 0.5% 3% 3%

Obligation to accept risks Yes Yes (for private risks) Yes Yes

Policy period 1 year 1 year 1 year 1 year
– Automatic renewal Yes Yes Yes
– Expiry policy No No

Claims handling 

Direct claims Yes Yes Yes Yes

Direct claims settlement Yes No Yes No

– If yes,
– for bodily injury claims up to – _
– for material damage claims up to €6,100 €6,000

– Share of participating insurers 99% 90%

Tariff

Government control 
– Requiring approval No No No Yes
– Requiring submission No Yes No

Tariff structure uniform for the No No No No 
entire market 

Bonus-malus system 
– Number of steps 13% 29% Varies 14
– Premium rates from ... to ...% 50–350% 30–240% 40–250% 50–200%
– Premium rate for beginners 200% Varies 100% 100%

– Is discount protection possible? Yes Yes Yes No
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Ireland Italy Netherlands Norway

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury Unlimited

€774,685 €907,560 Unlimited
– Material damage €114,276 €129,789 

Sums that are commonly applied BI: Unlimited, €2,268,901 €
PD: Unlimited (private), 
€114,276 (commercial)

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x x x
– Sticker x
– Police x x
– Technical Inspection Agency x

Percentage of uninsured vehicles 10–13% 0.5% 1.8% 3.5%

Obligation to accept risks No Yes No Yes

Policy period 1 year 1 year 1 year 1 year
– Automatic renewal No Partly Yes Yes
– Expiry policy Yes Partly No

Claims handling 

Direct claims No Yes Yes Yes

Direct claims settlement No Yes No Yes

– If yes,
– for bodily injury claims up to – Total amount of damage
– for material damage claims up to Unlimited (MD max. €129,789)

– Share of participating insurers 95% 

Tariff

Government control 
– Requiring approval No No No No
– Requiring submission No No No Yes

Tariff structure uniform for the No No No No 
entire market 

Bonus-malus system 
– Number of steps Varies 17 27
– Premium rates from ... to ...% 20–190%
– Premium rate for beginners Varies 80%

– Is discount protection possible? Yes Yes No
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Poland Slovakia Slovenia Spain

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury €454,350 per person €153,663 €350,000 per person

€600,000 
– Material damage €119,566 €102,293  €100,000 

Sums that are commonly applied As above Unlimited

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x
– Sticker
– Police x x x
– Technical Inspection Agency x

Percentage of uninsured vehicles 1.5% 4.5%

Obligation to accept risks Yes Yes No

Policy period 1 year 1 year 1 year 1 year
– Automatic renewal Yes Yes
– Expiry policy No No

Claims handling 

Direct claims No Yes Yes Yes

Direct claims settlement No No No Yes

– If yes,
– for bodily injury claims up to –
– for material damage claims up to €96,000 

– Share of participating insurers 95% 

Tariff

Government control 
– Requiring approval No Yes (minimum rates) No No
– Requiring submission No Yes

Tariff structure uniform for the No Yes No 
entire market 

Bonus-malus system Yes Varies
– Number of steps
– Premium rates from ... to ...%
– Premium rate for beginners

– Is discount protection possible? No
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Sweden Switzerland Turkey UK

Motor third-party liability insurance

Sums insured 

Minimum sums insured
stipulated by law for
– Bodily injury €15,421 per person Unlimited

€33,198,694 €2,044,711 €77,103 per event
– Material damage €1,713 per vehicle  €408,030 

€3,427 per event

Sums that are commonly applied Unlimited As above As above

Obligatory insurance Yes Yes Yes Yes

Supervision of adherence to
obligatory insurance requirement
– Registration office x x x x
– Sticker x
– Police x x
– Technical Inspection Agency

Percentage of uninsured vehicles 1% 0.1% > 40% 5%

Obligation to accept risks Yes Yes No

Policy period 1 year 3 years 1 year Varies (1 year normal)
– Automatic renewal Yes Yes No No
– Expiry policy No No Yes Yes

Claims handling 

Direct claims No Yes Yes No

Direct claims settlement Yes No No No

– If yes,
– for bodily injury claims up to Yes
– for material damage claims up to Yes

– Share of participating insurers 100% 

Tariff

Government control 
– Requiring approval No Yes Yes No
– Requiring submission No No

Tariff structure uniform for the No No Yes No 
entire market 

Bonus-malus system Varies 7 Varies
– Number of steps 30–350% 80–150% Varies
– Premium rates from ... to ...% 100% 100% Varies
– Premium rate for beginners

– Is discount protection possible? Yes Yes Yes
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