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1. TRAFFIC SAFETY IN TUNNELS 
Scientific articles written on the topic of tunnel safety covers extensively the high risk of fires in 
tunnels, and their consequences. Studies in the field of traffic accident analyses and design of the 
tunnel are not that common, which makes this study unique. 

Accidents that result in a fire have increased in Europe over the past 15 years. The likely main reason 
is increased traffic flows and the proportion of trucks. 

1.1. Literature review 

The literature review could be summarized as it is hard to do study based on data from several 
countries. The majority of all scientific papers within the area deal mainly with risk of fire. When 
average speed between the tunnel entrance and the centre of the tunnel has large variances, several 
studies show that this results in an increased accident risk. The tunnel entrance has the highest risk of 
accidents, 10 times higher, compared to the centre of the tunnel. Increased radius and reduced gradient 
reduces the risk of accidents, this also applies to roads in surface mode. With automatic traffic control 
of speeds (eg. with traffic safety cameras, ATK) and especially the monitoring of average speed for a 
specific length, reduces the risk of traffic accidents significantly. Note that legislation, technology, etc. 
vary between countries. Tunnels in urban areas reduce the risk of traffic accidents compared to roads 
in surface mode. Lighting in the tunnel reduces the risk of traffic accidents significantly. Accidents of 
the type rear-end collision is twice as common in tunnels as on roads in surface mode, a total of about 
60-70% of all accidents. No consensus regarding whether tunnels generally have more accidents than 
roads in surface mode. The literature study shows that detailed analyses around complex tunneling 
configurations have not been carried out. 

1.2. Empirical analysis of tunnels compared to road surface network 
The project has developed important new knowledge about traffic safety in Swedish tunnels based on 
empirical data on accidents, traffic and speed.  

For all selected tunnels, an investigation of the police and/or medical reported accidents reported in 
STRADA (the Swedish accident data base) has been made. Accident data are available from 2003, or 
respectively opening year when some tunnels has been opened after 2003, and to 2013. 
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The accidents have been chosen primarily through map/GIS, since not all accidents have a tunnel in 
the location description. The area has been limited to only accidents occurring within the tunnels. 
Accidents in the tunnel portals have been included. To avoid accidents on the road network, the 
accident site has been manually checked in doubtful cases, and the accidents that have not occurred in 
the tunnel have been manually removed. Data has then been checked an extra time by examining 
speed limitation and accident in Qlikview, giving a quick overview. 

Tabel 1. Number of accidents in the analysed tunnels. 

Nmes of tunnel Number of accidents Police reorted Medical reported Both 
Södra länken + Nackatunneln/ Sicklatunneln 289 111 90 88 
Törnskogstunneln 3 - 1 2 
Lundbytunneln 64 27 10 27 
Götatunneln 21 10 5 6 
Söderledstunneln 131 85 28 18 
Löttingetunneln 5 2 2 1 
Gnistängstunneln 35 15 7 13 
Tingstadstunneln 367 145 100 122 
Häggvikstunneln 11 5 2 4 
 

Of all the studied tunnel accidents, rear-end accidents are undoubtedly the most common type of 
accident, see Table 2. 

Tabel 2. Outcome of different accident types. 

Type of accident Total share Share police Share medical 
reported 

Share 
both 

Rear-end 78 % 75 % 81,2 % 78,6 % 

Single 12 % 13,5 % 10,2 % 11,4 % 
Take over 6,9 % 8,2 % 6,1 % 5,7 % 
Other 3,1 % 3,3 % 2,5 % 4,3 % 
 

The course of events for the individual accident has been coded according to categories in Table 3 to 
find out the causes of accidents. Table 3 shows data with overlay, as each accident can be generated 
for several reasons. 

Tabell 3. Causes of accidents divided into 25 groups. 

Causes Total number Number police Number medical reported Number both 
Slippery road 2  2  
Road maintenance 1   1 
Collided with object on road surface 5 3  2 
Road design     
Collided with solid object 4 3  1 
Vehicle     
Error on the car 6 2 3 1 
Driver behaviour     
Strong braking 45 7 17 21 
Skid 13 8 3 2 



 
 

  3(4) 

Take over 5 2 1 2 
Operating error 2 2   
Distraction 2 1  1 
Alcohol and drugs     
High speed 2   2 
Short time gap 4 1 2 1 
Lack of overview 9 2 5 2 
Coordination with other drivers     
Avoid to collided with other vehicles 3 1 1 1 
Blinded 1  1  
Queue 130 43 40 47 
Forced of the road 10 1 4 5 
Lane change 55 23 11 21 
Rear end collision 38 20 15 3 
Disease 5  3 2 
Total 342 119 78 115 
 

If all tunnels are analyzed by comparing the accident outcome and calculated number of accidents 
according to the accident model EVA (Accident model for surface road network), the result is as 
shown in Table 4. 

Tabell 4. Analysis of accidents in all major tunnels in Sweden. 

Name of tunnel Road nr. Lanes Speed (kph) Length (m) Flow (AADT) Number of accidents 
Empirical Model 

Törnskogstunneln Lv 265 2+2 70 2071 22152 2 17 
Lundbytunneln Lv 155 2+2 70 2060 32427 54 51 
Götatunneln E45 3+3 70 1600 42000 16 52 
Söderledstunneln E4.25 2+2 70 1580 95000 103 115 
Löttingetunneln Lv 265 1+1 70 1100 13731 3 8 
Gnistängstunneln E6/20 2+2 70 712 43699 28 24 
Häggvikstunneln Lv 265 2+2 70 300 35506 9 8 
Totally 215 275 
 

The result is an empirical accident rate of 215 and estimated by model 275 accidents. This means that 
tunnels generally have an accident rate that is about 25% lower than the road surface network. If the 
confidence interval is calculated with a confidence level 95%, it cannot be guaranteed that there is a 
difference between the actual outcome and the calculated outcome. 

Instead, a distinction is made between modern and/or non-complex tunnels, as well as older and/or 
complex tunnels, and then the outcome is different, see Table 5 and Table 6. 

Table 5. Analysis of accidents in tunnels of modern art and/or non-complex. 

Name Road nr. Lanes Speed (kph) Length (m) Flow (AADT) Number of accidents 
Empirical Model 

Törnskogstunneln Lv 265 2+2 70 2071 22152 2 17 
Götatunneln E45 3+3 70 1600 42000 16 52 
Löttingetunneln Lv 265 1+1 70 1100 13731 3 8 
Totally 21 77 
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Tabell 6.33 Analysis of accidents in tunnels of older art and/or complex. 

Name Road nr. Lanes Speed (kph) Length (m) Flow (AADT) Number of accidents 
Empirical Model 

Lundbytunneln Lv 155 2+2 70 2060 32427 54 51 
Söderledstunneln E4.25 2+2 70 1580 95000 103 115 
Gnistängstunneln E6/20 2+2 70 712 43699 28 24 
Häggvikstunneln Lv 265 2+2 70 300 35506 9 8 
Totally 194 198 
 

The result of the analysis, where a distinction is done between modern and/or non-complex tunnels 
and older and/or complex tunnels, shows that the modern and/or non-complex tunnels have an 
accident rate that is 73% lower than the road surface network. If the confidence interval is calculated 
with a confidence level of 95%, it can be assured that there is a difference between the actual outcome 
and the calculated outcome. 

The result also shows that the older and/or complex tunnels have an accidental risk that is the same as 
the road network. If the confidence interval is calculated with a confidence level of 95%, it can be 
assured that there is no difference between the actual outcome and the calculated outcome. 

1.3. Conclusions 
The conclusion is that a modern tunnel that does not have the complexity with weights or weavings in 
the tunnel has a higher traffic safety than the equivalent road at the road surface network. An older, 
more complex tunnel has the same traffic safety comparable to a road at the road surface network, 
which may have merges and weavings, but not to the extent that the analyzed tunnels. A road on the 
surface with the same complexity would probably have a higher accident rate than the calculated. 

A balanced assessment of the literature review and the accident analysis provides the following 
conclusions and recommendations; Make sure to harmonize and limit the speed in the tunnel, for 
example, with automatic traffic surveillance of speed with road safety cameras and systems with 
variable speed by using MCS (Motorway Control System). Minimize queues at exit ramps through an 
adequate capacity in relation to the minor road so that queues not will appear in through-lanes at major 
road. Be extra careful that the functionality of the tunnel systems is 100 % at tunnel entrance. To 
minimize the risk of traffic accidents, gradients should be minimized and horizontal radii should be 
maximized. To ensure a good performance at ramp exits and at tunnel entrance the lighting and 
signage (MCS) should be of good design. 
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