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The Swedish Transport Agency’s Regulations 
and general advice on safety in road tunnels
The impact assessment was revised after the consultation phase; these 
revisions are marked with a line in the margin.
The Swedish Transport Agency’s proposal:

The authority proposes that the Swedish Transport Agency’s regulations and
general advice on safety in road tunnels be adopted in the form of a new 
basic statute. The main reason why a new basic statute is proposed – instead
of an amending statute to TSFS 2019:93 – is that the authority intends to 
notify the regulations, as technical rules under the Ordinance (1994:2029) 
on technical rules, to the European Commission. This has not been done 
before. In addition, significant editorial changes are made to the third 
chapter of the statute, which deals with security requirements. Instead of the
regulations being sorted on the basis of different safety systems, they are 
now divided by tunnel length so that it is easier to find and know exactly 
which provisions apply based on the length of the tunnel to be built or 
inspected.

The Swedish Transport Agency proposes clarification of what should cause 
a tunnel to be considered to have special design or special conditions. This 
will make it easier for the developer to determine when an overall 
assessment of the safety level of a tunnel needs to be based on a quantitative
risk analysis, as a basis for determining whether further risk mitigation 
measures need to be taken, and when it is sufficient to make an overall 
qualitative assessment and comply with the minimum requirements of the 
regulations (base standard). The basic idea is that the design of tunnels up to
500 metres in length, which are not excessively busy or have other 
aggravating conditions, can be simplified in this way.

The Swedish Transport Agency’s regulations on safety in road tunnels have 
not, to date, been particularly specific regarding which quantitative risk 
analysis method should be used. By proposing a specific methodology in the
general advice, it is anticipated that the results of the risk analyses carried 
out will become more transparent, helping to simplify the verification of 
safety levels and improve comparability between tunnels.

The basic standard has also been revised. The proposed changes mainly 
concern safety requirements for shorter road tunnels, i.e. those up to 
500 metres in length. For these tunnels, mainly requirements for the 
maximum longitudinal gradient, flue gas screens, surveillance systems, 
closure options, and that lane closures must begin outside a tunnel are 
added.
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A. General

1. What is the problem or the reason for the regulation?

In 2004, Directive 2004/54/EC on minimum safety requirements for tunnels 
in the Trans-European Road Network was adopted. The Directive came 
about after some serious accidents in road tunnels, not least the accident in 
the Mont Blanc Tunnel in 1999 where a fire that started in a truck spread 
and caused 39 people to die. The Directive includes extensive requirements 
for safety measures in road tunnels longer than 500 metres and belonging to 
the Trans-European Road Network (TEN). The Directive was transposed 
into Swedish legislation through the Act (2006:418) on safety in road 
tunnels, the Ordinance (2006:421) on safety in road tunnels and the Swedish
National Board of Housing, Building and Planning’s Regulations and 
general advice (BFS 2007:11) on safety in road tunnels. The Riksdag 
decided that the Act would apply to all road tunnels longer than 500 metres. 
However, the Swedish Transport Agency’s current Regulations 
(TSFS 2019:93) on safety in road tunnels apply to all road tunnels on the 
basis of a combined authorisation from both the Ordinance on safety in road
tunnels and the Planning and Building Ordinance (2011:338). However, for 
something to be classified as a tunnel under the regulations, it must be a 
fully enclosed road at least 100 metres long (measured by the length of the 
longest lane).

In order to make it easier for the user to know which provisions apply based 
on the tunnel's length, the current Regulations (TSFS 2019:93) contain an 
informative summary that is not included in the regulation but is located as 
support material on the Swedish Transport Agency's website.1 Today, the 
same safety requirements apply regardless of whether a tunnel is 150 or 
450 metres long and regardless of the volume of traffic, even though these 
parameters provide a large risk contribution to the safety level of a road 
tunnel. Ultimately, it may lead to an unacceptable level of safety in some 
road tunnels or inefficient and unnecessarily costly construction processes 
for others. The need to achieve more precise and cost-effective regulation in
the area is of course increasing as more road tunnels are being built and 
rebuilt.

Based on the current state of knowledge, i.e. experience from completed 
tunnel projects and research in the area, it is considered that there are 
conditions for reassessing the requirements to obtain a more precise and 
cost-effective regulation for tunnels shorter than 500 meters based on how 
different aspects affect the level of risk. We also see a need for clarification 
regarding the criteria for determining whether a tunnel should be considered

1 https://www.transportstyrelsen.se/globalassets/global/vag/sakerhet/tunnelsakerhet/
informativ-sammanstallning-tsfs-2019_93-tunnelsakerhet.pdf

https://www.transportstyrelsen.se/globalassets/global/vag/sakerhet/tunnelsakerhet/informativ-sammanstallning-tsfs-2019_93-tunnelsakerhet.pdf
https://www.transportstyrelsen.se/globalassets/global/vag/sakerhet/tunnelsakerhet/informativ-sammanstallning-tsfs-2019_93-tunnelsakerhet.pdf
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to have a special design or special conditions. This will make it easier to 
determine when an overall assessment needs to be based on a quantitative 
risk assessment of a tunnel and when it is sufficient to make a qualitative 
overall assessment and follow the minimum requirements of the regulations.

Carrying out a risk assessment for a road tunnel is complicated in many 
respects. There are currently no ready-made risk assessment methods for 
road tunnels, either nationally or internationally. It is therefore also up to 
each Member State under EU Directive 2004/54/EC on minimum safety 
requirements for road tunnels to continuously report to the Commission the 
risk analysis method(s) used. The Swedish Transport Agency considers that 
there is a need to specify more clearly which risk analysis methodology 
should be used.

In connection with the adoption of the Swedish National Board of Housing, 
Building and Planning’s basic statute, the Board’s Regulations and general 
advice (BFS 2007:11) on safety in road tunnels, the National Board of 
Housing, Building and Planning notified the National Board of Trade 
Sweden of the proposal. The National Board of Trade’s opinion 
(Ref. No. 324-1570-2006) states that the purpose of the regulations is to 
transpose the minimum safety requirements adopted in 
Directive 2004/54/EC on road tunnels, and that in certain cases these 
minimum requirements have been raised to bring them into line with 
Swedish conditions. The opinion also states that other Swedish statutes may 
impose stricter requirements. The National Board of Trade concludes that, 
as far as it can ascertain, the proposal does not contain any requirements 
relating to products and is therefore not subject to the notification 
requirement under Directive 98/34/EC on a procedure for the provision of 
information in the field of technical standards and regulations.

When the Swedish Transport Agency took over the regulatory authorisation 
and notice of the Swedish Transport Agency’s Regulations and general 
advice (TSFS 2015:27) on safety in road tunnels, etc., the regulations were 
not notified in view of the fact that the National Board of Trade had 
previously considered that no notification was required for the basic statute 
and the amendments proposed by the Swedish Transport Agency were not 
deemed to extend the scope of the requirements or impose any barrier to 
trade.

Since then, it can be said that the threshold for what triggers a notification 
under the Technical Regulations Ordinance (1994:2029) has been lowered, 
and the principle is now that a notification must always be made if there is 
any uncertainty. We therefore consider that the regulations need to be 
notified in connection with the amendments now being made.
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2. What is to be achieved?

For road tunnels that are up to 500 metres long and have an uncomplicated 
design and where no aggravating conditions prevail, the idea is that the 
design can be simplified by not having to calculate a safety level for these 
tunnels; that is, no risk analysis needs to be carried out. Instead, the 
developer can only comply with the baseline standard set out in the essential
safety requirements in Chapter 3. We have reviewed the safety requirements
in order to obtain a more cost-effective and better balanced regulation for 
shorter tunnels.

Instead of the regulations being categorised by system (ventilation, fire 
extinguishers, drainage, etc.), they are now categorised according to the 
length of the tunnel to which the requirements apply. The aim is to make it 
easier to find and know exactly which regulations apply based on the length 
of the tunnel to be built or inspected. This in turn means that the Swedish 
Transport Agency’s informative summary of which provisions apply to 
different tunnel lengths will be obsolete.

By specifying how a risk analysis should be carried out and which 
parameters can be applied, the results of the risk analyses are made more 
transparent, which simplifies the verification of the acceptable level of risk 
in road tunnels and increases comparability between tunnels.

In order to achieve a clearer and more balanced regulation, the full names 
and years of standards referred to in the draft regulation have been added 
and all references to them have been added as general advice instead of as 
regulatory requirements.

The regulations will be notified in accordance with the Ordinance on 
technical regulations. In order to be able to submit a complete set of 
regulations, together with the accompanying impact assessment, we have 
decided to reprint the statute. As we are now reprinting the text, we are also 
taking the opportunity to make editorial changes to improve the language 
and clarity. We also ensure that the requirements are relevant – based on 
current industry standards and what is deemed to be socio-economically 
justified – for tunnels longer than 500 metres, within the framework 
provided by the Directive.

2.1 Risk factors for road tunnels

Risk refers to the combination of the frequency of an event and its 
consequences. To quantify risk, the following formula is used: Risk = 
Frequency x Consequence. According to this definition, risk is a measure of 
absolute (actual and objective) risk.
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There are many risk factors that determine the level of risk in a road tunnel, 
and the overall picture can be described as complex. It is therefore crucial 
that tunnels with higher complexity are also investigated on the basis of an 
overall assessment including a risk analysis based on a predetermined 
method. For tunnels of lower complexity, which can be defined as standard 
or ‘basic’ tunnels, a ‘basic standard’ of safety requirements and measures 
should suffice; this would simplify the construction process without 
increasing costs, whilst still ensuring an adequate level of safety.

For the risk level in a road tunnel, the following risk factors will normally 
have the greatest impact on the overall risk/safety level in the tunnel 
(Table 1). Our aim with these regulations is to establish a balanced and 
reasonable level of requirements for various compensatory safety measures 
based on these risk factors.

Table 1. Risk factors that have a significant impact on the overall risk level in road tunnels.2

Risk factor Impact area Impact

Tunnel length Probability and
consequence

With increased tunnel length, there is an increased likelihood 
of an accident occurring in a tunnel. The length of the tunnel 
also affects how many vehicles and people can be inside it, 
and how overseeable it is.

Traffic volume Probability and
consequence

Traffic volume in a road tunnel correlates directly with the level
of risk in that tunnel; in other words, as traffic volume 
increases, so does the level of risk. With an increased traffic 
volume, the probability of an accident occurring increases. 
Increased traffic also leads to increased complexity and higher
probability of queues.

Traffic jam 
occurrence

Probability and
consequence

The likelihood of an accident increases when more vehicles 
are in the tunnel. In the event of a fire in a tunnel where traffic 
is moving, it is primarily road users travelling downstream, in 
the direction of traffic, who are affected by the combustion 
gases. Queues/slow-moving traffic is one of the most 
important risk factors for a road tunnel and the proportion of 
queues over the day is directly correlated to the level of risk.

Traffic 
composition

Probability and
consequence

The frequency of bus traffic or heavy goods traffic primarily 
affects the consequences of a fire. A larger proportion of 
heavy vehicles also crates an increased likelihood of fire. In 
particular, fires in heavy goods vehicles can generate 
significant fire effects and large quantities of combustion gases
during a fire, and pose an increased risk of the fire spreading 
to other vehicles. According to Chapter 2, Section 2 of 
TSFS 2019:93, the traffic flow shall be increased by a factor of
1.2 if the proportion of heavy goods vehicles exceeds 15 %. 

Transport of 
dangerous 
goods

Probability and
consequence

In a tunnel where the transport of dangerous goods is 
permitted, there is a risk of accidents with serious or very 
serious consequences. Depending on the types of transport 
permitted, the consequences may be both widespread and 

2 WSP, 2022. Risk Analysis Method Basic Standard – Basis for the revision of 
Regulation 2019:93.
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occur very rapidly; for example, in the event of a gas leak and 
ignition. 

Tunnel 
construction and
design

Probability and
consequence

The tunnel structure is considered to primarily affect the 
consequences of a fire if the load-bearing capacity is low in 
relation to the fire load. It can also include impact loads of 
walls, etc.

The geometry/cross-section of the tunnel affects the likelihood 
of a collision, as, for example, a narrower cross-section can 
result in shorter sight distances and less room to avoid 
colliding with the tunnel walls. In the event of fire, a larger 
cross section means an increased dilution of the combustion 
gases and reduces the risk of fire spreading upstream. The 
tunnel cross-section can also affect the rate at which the fire 
spreads, as a smaller cross-section can cause the fire to 
reflect off the walls and ceiling, thereby accelerating the fire’s 
progression.

Oncoming traffic is a risk impact because collision can occur 
with oncoming traffic. Unidirectional traffic in two parallel 
tunnel pipes provides a significant risk reduction. Oncoming 
traffic should nevertheless be allowed in shorter road tunnels 
where evacuation is based on evacuation out to the open and 
not to adjacent tunnel tubes. Collisions with oncoming traffic 
should, or should if the speed is above 80 km/h and AADT 
above 4 000 according to Chapter 5, TSFS 2021:122, 
however, be prevented with a centre barrier.

The width and number of lanes can affect the level of risk in a 
tunnel, primarily through an increased frequency of accidents 
and, consequently, an increased frequency of fires. The 
number of lanes also affects how many vehicles and people 
can be in a tunnel at the same time, which can lead to major 
consequences. Weaving between lanes is also a known 
accident risk. Few lanes, and thus poorer accessibility, can 
delay the response of the emergency services.

The alignment in tunnels, i.e. slopes and curves, leads to 
poorer visibility, which can increase the likelihood of accidents.
Longitudinal gradients can also affect the speed of heavier 
vehicles, which may lead to more overtaking manoeuvres and 
thus an increased risk of accidents. In the event of an accident
involving, for example, a flammable liquid, the fire may spread 
via the fuel on the road surface, which may run down the 
slope. Slopes can also cause combustion gases to spread 
more quickly (the chimney effect) and to spread more easily 
towards traffic on downhill sections. 

Vehicle speed Probability and
consequence

Vehicle speed affects not only the expected frequency of traffic
accidents in a tunnel but also the severity of the consequences
should an accident occur. At higher speeds, there are more 
accidents and crash level increases.

Vehicle fuel Probability and
consequence

Unlike petrol and diesel-powered vehicles, gas-powered 
vehicles can, in the event of an accident, cause an explosion 
and a jet flame. Electric vehicles can be difficult to extinguish 
in the event of a fire, and this is thought to primarily affect the 
duration of any road closure (i.e. traffic flow rather than 
personal safety). However, batteries can produce more 
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combustion gases in the event of a fire.

Time before a 
rescue service 
can begin a 
response

Consequence The emergency services can, on early arrival in a tunnel, help 
to rescue road users from the tunnel, start an extinguishing 
operation to prevent the spread of fire, etc. However, the 
safety concept for evacuation is usually based on self-
evacuation. People trapped in vehicles during a fire in a tunnel
are unlikely to survive, which in some cases would also have 
been the case in an accident outside a tunnel. The time taken 
for the emergency services to commence operations is 
considered to have the greatest impact on saving property and
minimising the duration of a tunnel closure.

Geographical 
and 
meteorological 
conditions

Probability and
consequence

Floods, landslides, rockfalls, etc. must be taken into account 
during the design phase but should have little impact on the 
level of risk to road users in general. Flooding may occur, but it
should be possible to manage it, given that it is likely to take 
some time for a tunnel to fill with water.

3. What are the possible solutions?

3.1 Impact if nothing is done?

Unless the regulations are amended, society will continue to operate under a
regulatory framework for road tunnels which, whilst functional, is not as 
cost-effective as it could be for tunnels between 100 and 500 metres in 
length. There will also continue to be a lack of general guidance on methods
and values for risk analysis and calculations to assist those responsible for 
carrying out risk assessments during the design phase of road tunnels.

3.2 Alternatives that do not involve regulation

We do not see a real alternative to regulation. There is already a regulation 
that originates from an EU directive that is mandatory for all Member 
States, where national special requirements have been added to ensure an 
equivalent minimum level of safety for all road tunnels, regardless of length 
and whether it is a municipality, the state or a private operator that is a 
tunnel operator. Tunnel operators also have their own more detailed 
requirements and procedures that apply to the construction and maintenance
of road tunnels, which could mean that the level of requirements may differ 
to an extent that is not justified by different local conditions.
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Our proposed amendments to the current set of requirements relate, in line 
with the scope of our mandate, primarily to structural engineering 
requirements aimed at reducing risk and achieving an acceptable level of 
risk in a road tunnel; however, there are also administrative measures that 
could be implemented. Administrative measures may include, for example, 
prohibiting the transport of dangerous goods during rush hour traffic by 
means of local traffic regulations, introducing a low speed limit and 
prohibiting overtaking, or having a traffic control centre that can quickly 
take action in the event of an accident. However, administrative or 
organisational measures cannot replace technical solutions or structural 
protection, which must remain effective over time.

3.3 Regulatory alternatives

In order to guarantee a minimum level of essential characteristics for the 
protection of human health and to ensure an equivalent design standard, 
regardless of whether the tunnel is under state, municipal or private 
responsibility, regulation is deemed to be the most effective instrument. 
This naturally presupposes that the regulation is set at a relevant and 
appropriate level.

The general conditions for the regulation continue to be the same. In other 
words, the regulations apply to road tunnels from the design stage onwards, 
and to be classified as a road tunnel, it must be an enclosed road at least 
100 metres long.

For tunnels longer than 500 metres, our proposal mainly involves editorial 
changes based on current requirements. For these tunnels, the requirements 
continue to be based on the incorporation of requirements under the 
Directive or implementing regulations to laws and ordinances on security in 
road tunnels. The appendix to the impact assessment contains a summary 
showing which regulation corresponds to which requirement in Directive 
2004/54/EC.

The proposed amendments also primarily concern changes to Chapter 3, 
which deals with safety requirements. Otherwise, the changes are mainly 
editorial in nature. Chapter 2, which applies only to tunnels longer than 
500 metres, introduces a number of minor amendments designed to simplify
the rules and make it easier for those responsible for applying them. In 
Chapter 2, Section 5, which addresses when a tunnel may remain open to 
traffic during routine drills, we are amending the wording to clarify that the 
tunnel operator is not required to close a tunnel during a drill—such as a 
tabletop exercise—that does not pose a risk to traffic safety or cause any 
other significant inconvenience. In Chapter 2, Section 6, which deals with 
what is to be monitored during regular inspections, we are removing the 
points ‘traffic volume’ and ‘traffic congestion’ because it is already clear 
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that the safety requirements in Chapter 3 must be monitored (and these 
items are included in Chapter 3, Section 2, points 7 and 8). In Chapter 2, 
Section 9, concerning information for road users, we are making editorial 
amendments and revising the general advice on where information may be 
provided, as the current advice – stating that it may be provided at locations 
where road users are required to stop before a tunnel entrance – is 
considered outdated; such locations are virtually non-existent.

The Swedish Transport Agency intends to streamline the design process for 
shorter tunnels, i.e. those shorter than 500 metres (divided into the 
100-300 metre and 301-500 metre categories), where the traffic volume – 
the annual average daily traffic per tunnel tube – is less than 15 000. In its 
tunnel construction requirements document TRVINFRA-00233, the 
Swedish Transport Administration specifies requirements for various safety 
systems linked to both tunnel length and traffic volumes, whereby a tunnel 
is assigned to a specific tunnel class – TA-TC – based on its length and 
traffic volumes.

The proposed amendments are described below. These relate to Chapter 3 of
the statute, which deals with security requirements For the rest, only 
editorial changes have been made. The proposal is primarily based on 
documentation produced by the consulting company WSP Sverige AB on 
behalf of the authority. This impact assessment provides only a general 
summary of the documentation. The full documentation can be found on the
Swedish Transport Agency’s website.3

3.3.1 Safety requirements for all road tunnels
In general, the safety measures taken for tunnels must continue to be the 
result of a comprehensive assessment (Chapter 3, Sections 1 and 2). These 
paragraphs are essentially unchanged in the proposal, except that the 
Proportion of heavy buses (point 11) is added in Section 2. A high 
proportion of buses can mean a relatively higher number of people inside 
the tunnel at any one time.

The basic idea behind the regulations is that there should be a safety 
objective for all road tunnels, i.e. a safety level expressed in an F-N 
diagram, in order to determine whether a tunnel has a sufficiently low risk 
level. For more complex tunnels – such as those over 500 metres long, with 
a special design or specific conditions – the safety level must always be 
calculated. We have made editorial changes to Section 3 to make the 
requirement easier to understand, and in the general advice we clarify what 
constitutes a special design or special circumstances.

3 https://www.transportstyrelsen.se/pbl

https://www.transportstyrelsen.se/pbl
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For tunnels that are up to 500 metres long and have a straightforward design
and no aggravating conditions, the idea is that the design can be simplified 
by not having to calculate a safety level for these tunnels; i.e. that no risk 
analysis needs to be carried out. Instead, the developer may simply comply 
with the basic standard set out, i.e. the fundamental safety regulations laid 
down in the statute (Chapter 3, Sections 5-35). The Swedish Transport 
Agency has commissioned WSP to carry out a comprehensive risk 
assessment – against the applicable acceptance criteria for road tunnels set 
out in TSFS 2019:93 – to determine the safety level of a 400-metre-long 
standard tunnel with an average daily traffic volume of 15 000 vehicles, 
based on the conditions specified in the baseline standard. Given that the 
results show that an acceptable level of safety is achieved, it is considered 
that tunnels can be designed to the prescribed basic standard without any 
additional requirements for risk-reducing measures (WSP, 2023). Risk 
assessment Basic standard tunnel 400 m).4

If, on the other hand, the tunnel has a special design or special conditions 
under Section 3, or if the tunnel is longer than 500 metres, an analysis of the
safety level must be made and this shall be the basis for determining 
whether further risk mitigation measures need to be taken on the basis of the
acceptance levels specified in Section 3, Figure 1.

The Swedish Transport Agency’s regulations on safety in road tunnels have 
not, to date, been particularly detailed regarding the specific risk analysis 
method to be used to verify that the safety objective is achieved. In order to 
obtain better precision and more comparable results, it is important that a 
well-specified method is used. In the general advice for Section 4, we now 
clarify which risk analysis methodology should be used, as well as certain 
design values that must be used as minimum values in the calculations. The 
proposal is based on WSP’s reports from 2022 and 2023 respectively: ‘Risk 
Analysis Method & Basic Standard – Background to the Revision of 
Regulation 2019:93’ and ‘Criteria and Limit Values for the Evacuation of 
Road Tunnels – Partial Report 2’.5

The field of research into the factors involved when people lose their lives 
in fires is vast and highly complex. The research focus has been on finding 
limit values for when people have difficulty evacuating. The aim is to 
develop a fire safety design that ensures an acceptable level of evacuation 
safety, i.e. that no one is killed in the design fire scenario. There are many 
different factors that affect fire protection calculations, which form part of 
the risk analyses; for example the population in a tunnel, how different 
people are affected by the criteria measured, what it is that burns, where the 

4 https://www.transportstyrelsen.se/pbl
5 The reports are available on the Swedish Transport Agency’s website: 
https://www.transportstyrelsen.se/pbl

https://www.transportstyrelsen.se/pbl
https://www.transportstyrelsen.se/pbl
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combustion gases travel, proportion of different vehicle types and forecast 
traffic volume. Against this background, it is difficult to establish precise 
values. It is therefore necessary to use characteristic scenarios and averages 
– with a certain degree of safety margin so as not to underestimate the level 
of risk.6

Looking internationally, the criteria used for the dimensioning of evacuation
safety in road tunnels are relatively similar. The criteria include a 
temperature limit, a visibility limit, a radiation limit and a number of toxic 
limit values; for example, for carbon monoxide (CO), carbon dioxide (CO₂),
oxygen (O₂) and hydrogen cyanide (HCN). Some of the regulations also 
point to where these measurement data for the calculations should be 
measured; for example, at a height of two metres above the floor. However, 
no regulations specify the fuel or how it should be modelled – that is to say, 
which substances or compounds are combusted and which combustion 
products, and in what concentrations or ratios, are generated.7

The following limit values for visibility and temperature, when considered 
in combination, are deemed to be the most representative and are proposed 
for use as design parameters for fire evacuation calculations:

 Visibility – must not be less than 5 metres (this is therefore a 
reduction from the previously specified figure of 10 metres),

 Temperature – may not exceed 80 ºC.

Studies in road tunnels have shown that people continue to walk even if 
visibility is virtually non-existent. In tunnels, there are only two directions 
to go, unlike in buildings, where it can be difficult to find your bearings. A 
relatively short line of visibility – at least 5 metres – is considered sufficient 
to ensure that people evacuating do not trip or fall over anything in front of 
them. Furthermore, poor visibility is not in itself dangerous for those 
evacuating, but other parameters, such as gases and heat radiation, are 
considered to be more important for evacuation in road tunnels.

Radiation levels as criteria in evacuation calculations affect in particular 
persons in the direct vicinity of the fire. When a fire spreads through a road 
tunnel, several vehicles may catch fire, causing radiation levels to rise in 
several places. Given that evacuation is expected to take place at the start of 
a fire, it is assessed that this criterion does not account for a significant 
proportion of the risk contribution associated with various fire scenarios. 
For this reason, it is proposed that the current level – 2.5 kW/m² – be 

6 WSP, 2023. Criteria and limit values for the evacuation of road tunnels. Sub-report 2. 
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-
for-vagar-och-sparbunden-trafik/kriterier-och-gransvarden_utrymning_slutlig.pdf
7 Ibid.

https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/kriterier-och-gransvarden_utrymning_slutlig.pdf
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/kriterier-och-gransvarden_utrymning_slutlig.pdf
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retained. However, radiation levels at this level cause burns relatively 
quickly, which in turn can lead to difficulties in getting to a safe place.8

Toxicity is considered to be the main cause of death for most people 
evacuating during a tunnel fire. However, it is also the criterion that is most 
complex to evaluate, as the variation is large among the population. We 
have considered a regulatory approach whereby toxicity should be 
calculated on the basis of FED (Fractional Effective Dose) or FID 
(Fractional Incapacitation Dose) calculations. A FED value of 0.3 is 
estimated to cause about 10 % of a population to die and a value of 1.0 to 
cause 50 % of a population to die. In the case of FID values, however, the 
focus is on the point at which a person is expected to lose consciousness due
to toxic gases. Since the safety concept in road tunnels is based on self-
evacuation, in practice it makes little difference whether an FID value or an 
FED value is used. In the Swedish Transport Agency’s Regulations and 
general advice (TSFS 2017:119) on personal safety in tunnels and platform 
rooms for metro systems and tramways, we have chosen to specify, in 
general advice to Section 15, that the value of the FID should be less than 
0.3 (calculated without HCN). However, carrying out analyses using FED 
calculations entails several other parameters of uncertainty, such as 
difficulties in finding reliable input data, which has not been taken into 
account for the time being. We believe that further studies are needed, for 
example, to determine which FED value is most appropriate to use and 
which toxic substances should be included in a FED model.

Chapter 3, Section 5 of the draft statute sets out the basic safety 
requirements that road tunnels must meet, based on their length and, in 
certain cases, their design traffic volume (i.e. the forecast annual average 
daily traffic volume per tunnel tube).

The provisions of Sections 5 and 6, which concern tunnel geometry, remain 
unchanged from the current statute, apart from some editorial amendments.

The requirement in Section 7 that the longitudinal slope should, if possible, 
be no more than 5 per cent and if it is greater than 3 per cent, a risk analysis 
needs to be carried out in accordance with Sections 3 and 4, is proposed to 
apply to all road tunnels and not only to those that are longer than 
500 metres. The risk assessments carried out show that the length of the 
tunnel is a significant risk factor that needs to be taken into account even for
shorter tunnels.9

8 Ibid.
9 WSP, 2023. Risk assessment – Basic standard tunnel 400 m. 
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-
for-vagar-och-sparbunden-trafik/riskbedomning_basstandardtunnel_400_m.pdf

https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/riskbedomning_basstandardtunnel_400_m.pdf
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/riskbedomning_basstandardtunnel_400_m.pdf
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The requirement in Section 8 that there must be an area next to the 
carriageway that can be used for evacuation on foot is unchanged except for 
editorial changes. We have corrected a confusion between tunnel tubes and 
tunnels (where the latter may consist of one or more tunnel tubes) and 
clarified that footpaths must be provided on both sides of each tunnel tube if
they have more than one lane. The same applies in cases where a tunnel 
does not have separate tubes for each direction of traffic, but instead has 
two-way traffic in the same tunnel or tube.

Minor editorial changes have also been made to the requirement in 
Section 9, first paragraph, relating to load-bearing capacity in the event of 
fire. In addition, reference to the standard for the calculation of fire loads 
has been moved from requirements to general advice.

The requirement in Section 10, stipulating that the tunnel lining system must
withstand fire exposure during evacuation and rescue operations, has been 
amended in response to comments received during the consultation process. 
We would like to clarify that this provision applies solely to the explosive 
fragmentation of the shotcrete used for tunnel lining; in other words, large 
pieces of concrete must not fall down during the minimum 60-minute period
specified in the accompanying general advice. We have also added 
references in general advice to SS-EN 1992-1-2:2023 and the Swedish 
Transport Administration’s report on Smoke Splitting Testing (2024:129) to
provide guidance on the verification of the requirement.

The requirement in Section 11 that air pollution and combustion gases must 
be able to be controlled if a tunnel has a mechanical ventilation system is 
only editorially amended, but currently only applies to tunnels longer than 
500 metres. We believe that the requirement is relevant in all tunnels where 
mechanical ventilation is installed, on the basis that it is a functional 
requirement for the system, and we therefore propose that it be introduced 
as a general requirement for all tunnels. However, there is still no 
requirement that such systems must be installed in tunnels up to 
1 000 metres in length.

The requirements in Sections 12 and 13, relating to lighting and indicative 
escape lights in tunnels respectively, are unchanged.

The requirements set out in Sections 14 and 15, which concern backup 
power sources for emergency evacuation equipment and the protection of 
electrical circuits respectively, remain unchanged.

The requirement in Section 16 concerning the protection of safety 
equipment in a tunnel has been amended only in terms of wording (divided 
into two paragraphs). This requirement does not mean that every individual 
device must be protected against, for example, a collision or other 
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mechanical impact; however, a significant part of, or all of, the safety 
equipment in a tunnel must not be rendered inoperative by an impact on a 
single safety device.

General advice has been added to the requirements set out in Sections 14 
and 16, stating that the time allowed for evacuation and rescue operations 
should be at least 60 minutes, in accordance with the general advice to 
Chapter 3, Section 10 of the draft (Chapter 3, Section 11 of the current 
statute).

Section 17, which requires road signs and other measures to be in place to 
inform road users of alternative routes when a tunnel is closed, remains 
unchanged.

The requirement in Section 18 concerning the evaluation of an installed 
fixed firefighting system (FFS) already applies to all tunnels in which an 
FFS is installed, but has been reworded on the basis that its effectiveness 
has been evaluated in a number of tunnel projects. However, the system still
needs to be evaluated against project-specific conditions in the tunnel in 
question, which are those now specified. Corresponding requirements are 
currently also found in Chapter 2, Sections 40-41 of the Swedish National 
Board of Housing, Building and Planning’s Regulations and general advice 
(BFS 2024:7) on safety in the event of fire in buildings under the heading 
Automatic extinguishing systems.

The requirement in Section 19 concerning the closure of a lane currently 
applies only to tunnels longer than 500 metres. We propose that this should 
apply to all road tunnels, given that, regardless of the tunnel’s length, it 
poses an unjustified increase in risk if road users are required to change 
lanes inside the tunnel rather than outside it.

In particular, the draft statute provides for simplification and relaxation of 
requirements for short tunnels. We propose that a number of provisions 
should no longer apply to tunnels between 100 and 300 metres long.

We consider that escape routes (in addition to tunnel portals) in road tunnels
that are between 100 and 300 metres in length are not necessary. It is 
therefore proposed that the requirements in the current statute concerning 
escape routes (Chapter 3, Sections 12-13, 25-27, 29 and 38) should instead 
apply to tunnels of 300 metres or more in length. The same applies to the 
requirements relating to traffic management centres (Chapter 3, Sections 40 
and 41 of the current regulations).

The requirement for drainage systems set out in Chapter 3, Section 21 of the
current statute has been amended and is now proposed to apply only to 
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tunnels longer than 500 metres, rather than to all tunnels longer than 
100 metres (in accordance with the Directive).

We clarify that the requirement in Chapter 3, Section 31 of the current 
statute, that in tunnels with more than one tunnel pipe there shall be cross-
connections to be used by the emergency services, applies only to tunnels 
longer than 1 000 metres. Since the requirement under the Directive is that 
the distance between two cross-connections must not be greater than 
1 500 metres, it is not relevant as a requirement for shorter tunnels. On the 
other hand, we have added a general advice that escape routes that are 
designed as transverse connections between two tunnel tubes should be 
designed so that emergency services can use them as access routes.

It is proposed that the requirement for emergency lighting in the event of a 
power cut, as set out in Chapter 3, Section 33 of the current statute, should 
apply to tunnels longer than 300 metres, rather than the current threshold of 
100 metres. For tunnels up to 300 metres in length, the cost is estimated to 
outweigh the benefits, as vehicle lighting is considered to provide sufficient 
illumination to allow vehicles to exit such short tunnels safely in the event 
of a power cut that causes the tunnel lighting to go out. However, the 
requirement for emergency lighting during evacuation on foot remains in 
force from 100 metres.

There are currently relatively few vehicles that run on gas and it is uncertain
how the future vehicles will be designed with regard to fire. There are also 
significant uncertainties surrounding gas-powered vehicles, both in terms of 
the likelihood of technical faults causing fires and the consequences of such 
fires. Consequently, no new or amended requirements relating to safety 
levels for gas-powered vehicles are proposed (although it is mentioned in 
the general guidance to Chapter 3, Section 4 that this parameter may form 
part of a risk analysis). However, this is an area that will continue to be 
monitored by the Swedish Transport Agency.

3.3.2 Safety requirements for road tunnels longer than 300 metres
Under Chapter 3, Section 20 of the proposal, if the distance between two 
escape routes exceeds 200 metres, limit values for what constitutes critical 
conditions must be established and must not be exceeded during the time 
required for the evacuation of the tunnel. This has previously only applied to
tunnels longer than 500 metres. The general advice on limit values for 
critical conditions are the same as in the current statute except that the 
recommended visibility distance is changed from 10 to 5 metres (see 
Section 3.3.1). We have also included measurements specifying the height 
above ground level at which the values should be taken, as these values may
vary between the road surface and the ceiling of the tunnel. However, in 
light of the comments received from tunnel operators and the emergency 



 Date Ref 
no/Designation

18 (41) 

08/05/2026 TSF 2024-45

services, we have removed the current general advice stating that the time 
until movement on foot begins should be estimated at a minimum of 
2 minutes. The time should be determined based on how far away from the 
fire the people are, given that the time is estimated to be less than 2 minutes 
closest to the fire and more than 2 minutes further away from the fire.

The requirements set out in Section 21, which concern the clear width of 
escape routes, and the provision in Section 22, which concerns 
compensatory measures in the event of a steep gradient in an escape route, 
have been amended only in terms of wording. Both Sections 21 and 22 
currently apply from a distance of 100 metres.

The requirement in Section 23, which is that inside escape routes that do not
lead directly out into the open, there should be information about where the 
evacuee is, how they get to a safe place and how they should act there, is 
new. However, it can be said that this is already standard practice in new 
construction today.

The requirement in Section 24, which concerns when escape routes must be 
designed to include a temporary safe place and what communication 
facilities must be available there, has been amended only in terms of 
wording. This also applies today from 100 metres.

The provision in Section 25, which concerns requirements and 
recommendations for doors leading to escape routes, has been amended to 
some extent. Since escape routes are often designed as transverse tunnels 
between tunnel tubes, it is not possible to design escape routes so that all 
doors can open in the direction of escape. We have changed the wording so 
that the requirement that doors open outwards in the same direction as the 
evacuation direction applies to evacuation doors in the traffic space. The 
provision in its current form already applies from 100 metres today.

The provision in Section 26 of the proposal, which concerns the 
identification of doors leading to escape routes, corresponds to the 
requirements of Chapter 3, Section 38 of the current statute, but has been 
amended slightly to clarify and establish a common minimum standard 
ensuring that doors leading to escape routes are easily identifiable as such 
and that people evacuating are able to indicate their location, for example 
during an emergency call.

The requirements in Sections 27 and 28, which relate to resistance to fire 
and fire separation, correspond to Sections 12 and 13 of TSFS 2019:93, but 
have been amended to bring them into line with current industry standards. 
In particular, we have chosen to reclassify the reference to fire resistance 
classes based on the EN standard from requirements to general advice. In 
Section 27, we set general requirements for fire-resistant separation and in 
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Section 28, we set requirements related to fire resistance for specific escape 
doors. The latter provision is intended to constitute a functional and 
overarching requirement for the building, allowing for different technical 
solutions, with accompanying guidance on the fire safety characteristics that
the products themselves should possess. Instead of a door in class EI 60, a 
door in class EI215/EW 60 can be accepted or two doors in 
class EI215/EW 30, etc. The corresponding wording is currently found in 
Chapter 1, Section 6 of the Swedish National Board of Housing, Building 
and Planning’s Regulations and general advice (BFS 2024:7) on safety in 
the event of fire in buildings. According to the Swedish National Board of 
Housing, Building and Planning, the reason for this provision is that steel 
doors may struggle to meet the I-requirement over a prolonged period due to
heat transfer through structural elements and similar factors.10 Since, based 
on proven experience, steel doors have nevertheless been deemed 
sufficiently safe, and in order to avoid unnecessarily high costs, the Swedish
National Board of Housing, Building and Planning’s Regulations permit the 
combination EI215/EW XX, where XX is the fire resistance rating. The 
Swedish Transport Administration has informed the Swedish Transport 
Agency that it is already noticing the industry’s transition to the new fire 
door classification system and does not consider this to be problematic from
a safety perspective. Based on this, we see a need to amend the rules in 
order to comply with new industry standards.

We only use EI2 in the general advice where we consider it necessary to 
clarify the limitation in the temperature increase on the rear side of the door.
For other doors, both EI1 and EI2 ratings are permitted; therefore, these are 
listed simply as EI ratings.

We also include a general advice that the risk of flue gas dispersion should 
be taken into account when designing the separation between traffic space 
and space that is part of an escape route. This can, for example, be done in 
conjunction with scenario analyses, and measures such as installing multiple
doors to create an airlock effect or pressurising spaces along escape routes 
may be considered.

We have also added to the same provision, Section 28, a requirement that 
the doors must be self-closing. Similar requirements are already in place in 
the Swedish Transport Administration’s own specifications for tunnel 
construction, and we believe that this represents a reasonable minimum 
standard for fire safety and road safety in municipal tunnels as well.

10 National Board of Housing, Building and Planning, PBL Knowledge Bank 
https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/boverkets-
byggregler/brandskydd/branddorrar/

https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/boverkets-byggregler/brandskydd/branddorrar/
https://www.boverket.se/sv/PBL-kunskapsbanken/regler-om-byggande/boverkets-byggregler/brandskydd/branddorrar/
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The requirement in Section 29 that measures must be taken to limit, as far as
possible, the entry of smoke and combustion gases into the opposite tunnel 
tube through the portals in cases where two adjacent tunnel tubes serve as 
each other’s safe place, currently applies only to tunnels longer than 
1 000 meters with a traffic volume exceeding 4 000. We propose that this 
should apply from as early as 300 metres, as we consider that such measures
are relatively straightforward to implement during the design phase of the 
tunnel tubes, and that it is important to limit the ingress of smoke and 
combustion gases into the tunnel tube that is to be used as a safe place in the
event of a fire. Calculations carried out by the WSP on a 400-metre-long 
ordinary tunnel also show that flue gas screens, which are 25 metres long 
and placed in the portals, effectively prevent combustion gases from 
spreading between the tunnel pipes (WSP, 2023. Risk assessment – Basic 
Standard Tunnel 400 m). The wording is changed from ‘to prevent 
combustion gases from penetrating’ to ‘to prevent smoke and combustion 
gases from penetrating as far as possible’. It is not possible to completely 
prevent smoke and combustion gases from entering via the tunnel portals, 
but their ingress must be limited to such an extent that they do not impair 
people’s visibility or health. In an associated general advice, we also 
provide suggestions of measures that can be taken.

The requirement that there must be back-up lighting in the event of an 
interruption in the power supply in a tunnel, in Section 30, is only editorially
amended. The requirement already applies from 100 metres today.

The provision in Section 31 is new. The new requirement reads ‘tunnels 
longer than 300 metres shall have a system to monitor the functioning of the
safety functions under these regulations’ and the advice ‘if a tunnel is to be 
evacuated by the passage of road users to an adjacent tunnel pipe which 
does not have an automatically controlled traffic cut-off, the tunnel should 
have a traffic control centre capable of shutting off the traffic in the adjacent
tunnel pipe’. That the safety functions work as intended is essential for the 
safety of a tunnel. Thus, the monitoring of the functions is an important 
prerequisite for the handling of an accident when it occurs. In the event of 
an accident, a traffic control centre can, for example, close lanes and tunnel 
tubes, activate various risk-mitigation measures, notify the emergency 
services and begin diverting traffic away from the scene of the accident. The
safety functions are those mentioned in the third chapter and are different 
based on, for example, tunnel length and which functions or systems the 
tunnel holder chooses to install. For example, this includes ventilation, 
lighting, power supply, fire detection systems, fire suppression systems, 
shut-off devices and camera surveillance systems.

The requirements in Sections 32 and 33 are unchanged in substance and 
apply only to tunnels with a traffic management centre. The requirements 
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currently apply from 100 metres, but we consider that they are not relevant 
for tunnels shorter than 300 metres. In Section 32, an editorial amendment 
has been made whereby the term ‘CCTV monitoring’ has been replaced 
with ‘camera surveillance’, which is more consistent with the corresponding
terms used in other legislation; for example, the Camera Surveillance Act 
(2018:1200). The term ‘monitoring’ has increasingly been linked in 
legislation to the monitoring of people, while ‘surveillance’ is more linked 
to a place. In the same provision, the general advice that ‘tunnels with video
monitoring should be equipped with a loudspeaker system’ has been 
removed. The Swedish Transport Administration states that it has had 
negative experiences with loudspeakers in the traffic area. In addition, there 
is a risk that these reduce the audibility of the radio interference required 
under Section 44.

It is proposed that the requirement in Section 34, stipulating that a tunnel 
without a traffic control centre must be fitted with an automatic fire 
detection system capable of detecting fires in the traffic area, should apply 
to tunnels as short as 300 metres in length, rather than the current threshold 
of 500 metres. Fire detection systems have a central role among the safety 
systems of a tunnel. In order to activate other safety systems, a fire must be 
detected at an early stage. This may include closing beams, alerting the 
control centre to accidents, and the possibility of directing fire-fighting 
systems and evacuation alarms/message management to road users in the 
different parts of the tunnel, etc. There is currently no established standard 
for fire detection systems in road tunnels, but detection should be possible at
the very early stages of a fire, as the time available is rapidly diminishing. 
The design of a fire detection system should also be adapted to the 
conditions prevailing in the tunnel, such as high ventilation speed from 
impulse fans, air pollution and the like that increases the risk of false alarms.

We propose to remove the exception in Chapter 3, Section 42 of 
TSFS 2019:93, that fire detection systems/fire alarms are not needed if the 
operation of the fire gas control system is separate from the operation of 
environmental ventilation. The exemption originally comes from the 
Directive (Annex 1, Section 2(14)(2). Our assessment is that the European 
Commission considered that, if the same system is used for both fire 
ventilation and general ventilation, the system is already active when a fire 
breaks out and the combustion gases are therefore immediately vented out – 
since the general ventilation system is always running – and therefore no 
fire detection system is required. According to current building practice, a 
higher ventilation rate is required for fire ventilation than that provided by 
general ventilation, given that we know vehicle fires can become more 
severe and environmental emissions are decreasing. We therefore consider 
that the current exemption is outdated and should be removed. This means 
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that all tunnels longer than 300 metres without a traffic control centre must 
have an automatic fire detection system.

The provision in Section 35 stipulating that tunnel tubes must be capable of 
being closed to traffic in an appropriate manner in the event of serious 
accidents, incidents or fires currently applies from 500 metres, but we 
consider that the requirement should apply from 300 metres. We would also 
like to clarify that this involves a physical closure and that closure devices –
i.e. both barriers and traffic signals – must be capable of being controlled on
site or from a traffic control centre, if one is available. One of the most 
important safety features of a road tunnel is the ability to prevent further 
vehicles from entering the tunnel, thereby preventing the accident from 
worsening – as occupants of these vehicles would also suffer the 
consequences of the accident, hamper rescue operations, or risk colliding 
with people attempting to evacuate. Closing a tunnel at an early stage is 
essential for life-saving measures to have the greatest possible effect.

3.3.3 Safety requirements for road tunnels longer than 500 metres
No substantive amendments are proposed concerning safety requirements 
applicable to road tunnels longer than 500 metres beyond the general 
requirements for risk assessment or risk analysis proposed and described in 
Section 3.3.1 and new requirements applicable from 300 metres.

We propose an editorial amendment whereby the term ‘drainage system’ is 
changed to ‘water drainage system’. Although ‘drainage system’ is the term 
used in the Directive, ‘water drainage system’ is considered a more accurate
and industry-standard term that does not have any other meaning.

In Chapter 3, Section 38, reference to the SS-EN standard for portable fire 
extinguishers has been moved to general advice and the full name and year 
of the standard has been added. In Section 39, the accompanying general 
advice has clarified that evacuation routes should be designed in such a way 
that the emergency services can use them as access routes. We have also 
included general advice stating that the capacity of fire hydrants and the 
design of fire water supply systems should be determined following 
consultation with the fire service. It is of great importance for the rescue 
service's ability to intervene that the design takes into account the 
intervention methodology to be used in the specific tunnel and the design 
needs to enable safe hose routing without smoke spread between tunnel 
pipes.

3.3.4 Safety requirements for road tunnels longer than 1,000 metres
In Chapter 3, Section 48, which concerns the closure of a tunnel, we 
propose a requirement stipulating that tunnels must be equipped with 
adjustable road signs/lane signals, variable message signs (VMS) or similar 
devices to provide information to road users. The current wording, in 
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Section 44 of TSFS 2019:93, states that ‘if there are road signs or other 
devices that inform road users about frequent queues, engine stops, 
accidents, fire or other risks, these shall be used to inform road users’. We 
consider this to be very vague wording and believe that the intention behind 
the directive is that such devices should be in place, at least in longer 
tunnels. The requirement we are proposing applies strictly to tunnels longer 
than 3 000 metres with a traffic volume exceeding 4 000 vehicles – as these 
must, under Chapter 3, Section 51, have a traffic control centre; however, 
the requirement applies from 1 000 metres in cases where the tunnel has a 
traffic control centre. This requirement, and the associated general advice, is
based on Annex 1 to the Directive, which states that:

 variable message signs can be provided in all tunnels longer than 
1 000 metres to ensure that tunnel closure measures are respected 
(2.15);

 variable message signs, traffic signals, loudspeakers and barriers, 
even inside the tunnel, if any, must be activated so that all traffic is 
stopped as soon as possible. Closure of tunnels shorter than 
1 000 metres can be done by other means. Traffic shall be routed so 
that vehicles not affected by the accident or incident can quickly 
leave the tunnel (3.4);

 variable message signs, traffic lights and mechanical barriers may be
used to shut down lanes in whole or in part for planned construction 
and maintenance works (3.3); and

 all tunnels longer than 3 000 metres with a traffic control centre and 
a traffic flow exceeding 2 000 vehicles per lane are recommended to 
have equipment located inside the tunnel at intervals not exceeding 
1 000 metres to stop vehicles in the event of an emergency. This 
equipment must consist of traffic signals and possibly additional 
equipment, such as loudspeakers, variable message signs and 
barriers (2.15).

Otherwise, we do not propose any substantive changes to the requirements 
applicable to road tunnels longer than 1 000 metres. On the other hand, 
some amendments of an editorial nature.
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We are shortening, simplifying and clarifying the wording of the general 
advice on the provision concerning tunnel cross-sections and tunnel 
geometry (Chapter 3, Section 45). Instead of the current wording: ‘Where 
the verge outside the lane is at least 3 metres wide, the requirement for an 
emergency lay-by shall be deemed to have been met. The surface may 
consist of a footpath, hard shoulder or other drivable surface’, we propose: 
‘The requirement for emergency lay-bys should be deemed to have been met
where the width of the drivable surface, at the same level, outside the 
carriageway is at least 3 metres.’. The provision and the accompanying 
general advice are taken from the Directive (see 2.5.1 and 2.5.2 of Annex 1 
to Directive 2004/54/EC) and therefore remain unchanged in substance.

In the draft statute, Sections 14-16 of Chapter 3 of the current statute have 
been merged into a single provision (Chapter 3, Section 46).

We are also clarifying the general advice regarding:

 that a fixed firefighting system may be used as a compensatory 
safety measure where longitudinal ventilation is used in tunnels with
two-way traffic or in tunnels where heavy traffic congestion is 
expected (Chapter 3, Section 46); and

 evacuation routes that constitute cross-links between tunnel pipes 
should be designed so that the emergency services can use them as 
access routes (Chapter 3, Section 49).

3.3.5 Safety requirements for road tunnels longer than 3,000 metres
The proposal does not contain any new or amended requirements for road 
tunnels longer than 3 000 metres.

4. Who will be affected?

We consider that our proposal primarily concerns developers in the form of 
tunnel operators, mainly the Swedish Transport Administration and a few 
municipalities, particularly in metropolitan areas. The municipalities are 
also affected in two ways because they are both the developer and the 
supervisory authority for tunnels shorter than 500 metres under Chapter 8, 
Section 2 of the Planning and Building Ordinance.

In the case of enterprises, it is mainly the enterprises hired by the developers
to design tunnels that are affected by the regulation. However, the regulation
is considered not to affect the enterprises’ commercial competitiveness.

Citizens are also indirectly affected, as the regulation aims to increase safety
for road users through accident prevention and better ability to cope with the
consequences of a possible accident or fire in a road tunnel. By ensuring 
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that road tunnels are designed in the same way, it is believed that road users 
will find it easier to recognise their surroundings and understand how to 
behave in the event of an accident.

Effective regulation requires appropriate oversight to ensure that the rules 
are complied with and applied correctly. Supervision of the rules is divided 
according to the length of the road tunnels. For road tunnels longer than 
500 metres, the Swedish Transport Agency is the supervisory authority 
under the Road Tunnel Safety Act.11 For shorter road tunnels, the municipal 
building committee acts as the supervisory authority under the Planning and 
Building Act (2010:900), regardless of whether the tunnel is managed by 
the state, a municipality or a private entity.12 These authorities are therefore 
affected by the regulation. Given that regulatory supervision is divided 
among several different regulatory authorities in Sweden, clear and well-
designed regulations are of great importance in ensuring effective and 
consistent supervision of all road tunnels in the country.

5. What are the impacts of the regulation?

5.1 Businesses
(x) The regulation is not deemed to significantly impact the 
working conditions, competitiveness or other conditions of 
enterprises. All consequences for companies are therefore 
described under 5.1.

( ) The regulation is deemed to significantly impact the working 
conditions, competitiveness or other conditions of companies. 
Therefore, the impact assessment does not contain a description 
under 5.1; instead, all consequences for companies are described 
in Section     C  .

In a previous consultation round on the proposals for regulations on safety 
in road tunnels, the Swedish Better Regulation Council considered that the 
proposed safety requirements for road tunnels had limited effects on 
companies and therefore declined to comment.13 This proposal has the same 
scope in principle in terms of impact on those concerned. Therefore, our 
assessment is that the proposal does not have an impact on companies’ 
working conditions, competitiveness or other conditions.

11 In accordance with Section 4 of the Road Tunnel Safety Act (2006:418) and Section 8 of 
the Road Tunnel Safety Ordinance (2006:421).
12 In accordance with Chapter 8, Section 2 of the Planning and Building Ordinance 
(2011:338).
13 The Swedish Regulatory Council's response to the Swedish Transport Agency's proposal 
for regulations and general guidelines on safety in road tunnels

https://www.regelradet.se/remiss/transportstyrelsens-forslag-till-foreskrifter-och-allmanna-rad-om-sakerhet-i-vagtunnlar/
https://www.regelradet.se/remiss/transportstyrelsens-forslag-till-foreskrifter-och-allmanna-rad-om-sakerhet-i-vagtunnlar/
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The cost that may arise is when companies need to review the regulations to
familiarise themselves with the requirements we propose and any minor 
updates that may be required by the developers' own regulations or 
procurement documents. Normally, regulations for developers change 
periodically so their general updating procedures are likely to take care of 
this. Any costs and benefits that the companies derive from the regulation 
have not been possible to evaluate. In general, the overall assessment is that 
companies are affected to a very small extent by the changes and that it is 
instead society’s costs that are most affected by the regulation.

5.2 Individuals

The regulation we are proposing is designed to deliver added value and 
greater benefits for the public; by improving personal safety in road tunnels,
regardless of the road network on which the tunnel is located, and by 
creating the conditions for better and more efficient use of taxpayers’ 
money.

5.3 The State, regional and municipal authorities

The Swedish Transport Administration, in its capacity as the tunnel operator
on the national road network, and the local authorities that own or are 
planning road tunnels are the main target groups for these regulations.

We do not see any negative consequences in terms of unjustified cost 
increases arising from our proposed regulation as it is largely consistent 
with established practices already in use. We consider that it is reasonable to
specify as society’s minimum requirements, in existing or adapted form, 
because it is based on proven experience or new and well-founded 
knowledge.

We further consider that without the proposed requirements there is a risk 
that these safety and health aspects are not given sufficient attention in 
design and construction. The opposite may also occur, that the requirements 
could be unjustifiably high, which, in turn, can lead to increased costs that 
are not economically justified. If there are no regulated requirements at a 
comprehensive level, there is a great need for investigations into the 
requirements that shall be set in each project. This can lead to unnecessarily 
long planning and construction processes.

When constructing new infrastructure or modifying existing infrastructure, 
it must be ensured that the infrastructure meets the prescribed requirements 
and is sufficiently safe for its intended use. In order to check compliance 
with the rules, the Swedish Transport Agency exercises oversight of road 
tunnels longer than 500 metres in accordance with Section 4 of the Road 
Tunnel Safety Act. For shorter road tunnels, the municipal building 
committee shall carry out supervision in accordance with Chapter 8, 
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Section 2 of the Planning and Building Ordinance. The currently proposed 
regulation does not change that situation. The costs of supervision depend 
primarily on the level of ambition of the supervisory authority. The 
currently proposed regulation does not in itself force or give rise to any 
change in level of ambition. While our proposal will slightly increase the 
number of provisions that need to be examined, our assessment is that the 
Swedish Transport Agency and the municipalities, as supervisory 
authorities, are not significantly affected in terms of costs by the 
amendment, given that the aim is to make the regulatory framework clearer 
and simpler to address and review against.

However, we note that the tunnel operators need to review, and where 
necessary amend, their own regulatory framework in line with the revised 
regulations.

5.4 Environment

To the extent that the proposed regulatory changes have any measurable 
impact on the environment at all, it would be strictly local in nature.

5.5 External effects

The regulation we are proposing is expected to help improve road safety, 
resulting in fewer fatalities and serious injuries, as well as improving traffic 
flow by reducing the number of incidents and shortening the time road 
tunnels need to be closed following an incident or accident.

6. Summary of options considered and their consequences
and why the draft regulation is considered the best 
option

6.1 Safety requirements for all road tunnels

The proposed basic standard is only intended to be applied to tunnels which 
are not characterised by the special conditions and designs mentioned in 
Section 3. These requirements can be used to provide a simplified design 
method without the need for an in-depth assessment or risk analysis. In 
summary, the basic standard is deemed to have positive effects on the level 
of risk in road tunnels that are 100 to 500 metres long, without leading to 
cost-driving measures. At an initial stage, the administrative costs may 
increase based on the fact that changes in tunnel operators’ own regulatory 
framework may need to be made. However, the process itself associated 
with the construction of a short road tunnel will be simplified and the 
benefits provided by the tunnel are expected to be brought forward.

We consider that our proposal represents simplifications and relaxation of 
requirements for short tunnels, mainly based on the fact that requirements 
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related to evacuation routes are not deemed necessary. If anything, the 
change is expected to lead to lower construction costs in the long run. Some 
requirements are added or tightened – these are requirements for maximum 
length and that any lane disconnection should begin outside the tunnel for 
tunnels with a length from 100 metres and requirements for flue gas screens 
and shut-off devices for tunnels longer than 300 metres. With regard to 
these requirements, we believe that developers, as well as society at large, 
stand to benefit from these technical aspects being taken into account at the 
early stages of road planning and construction. In this way, the need for 
more costly measures when the tunnel is already built can be prevented.

A more detailed impact assessment regarding the proposed changes to the 
requirements for tunnels between 100 and 500 metres in length can be found
in the appendices to the WSP report ‘Bastunnel 400’ (Basic Tunnel 400); 
Appendix C: Impact assessment14 and Annex A-C: Calculations impact 
assessment15.

6.2 Safety requirements for road tunnels longer than 300 metres

It is difficult to predict the consequences of the proposed regulation, but we 
see that the level of requirements is very similar to the current construction 
practice for new construction standards, at least for state highways. The 
requirements could lead to some road projects becoming slightly more 
expensive and others slightly cheaper. However, our assessment is that the 
requirements can lead to increased cost-effectiveness as it will be cheaper to
build correctly from the beginning. Since the regulations do not apply 
retroactively, i.e. the rules only apply to the construction and redevelopment
of a road, the direct consequence of the amendments is primarily that road 
operators need to update their own regulatory framework so as to ensure 
compliance with the new requirements in future road projects.

6.3 Safety requirements for road tunnels longer than 500 metres 
or 100-500 metres long tunnels with special design or special
conditions

Carrying out a risk assessment for a road tunnel is complicated in many 
respects. The current provisions in TSFS 2019:93 provide limited guidance 
on how a risk assessment should be carried out and which requirements 
must be met. There are currently no established risk assessment methods for
road tunnels, either at national or international level (which is also why, 
under EU Directive 2004/54/EC on minimum safety requirements for road 
tunnels, each Member State is required to report regularly to the 

14 https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-
for-vagar-och-sparbunden-trafik/bastunnel_400_bilaga_c_konsekvensanalys.pdf
15 https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-
for-vagar-och-sparbunden-trafik/bastunnel_400_berakningar_konsekvensanalys.pdf

https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/bastunnel_400_berakningar_konsekvensanalys.pdf
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/bastunnel_400_berakningar_konsekvensanalys.pdf
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/bastunnel_400_bilaga_c_konsekvensanalys.pdf
https://www.transportstyrelsen.se/globalassets/global/regler/jarnvag/plan-och-byggregler-for-vagar-och-sparbunden-trafik/bastunnel_400_bilaga_c_konsekvensanalys.pdf
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Commission on which risk analysis method or methods are being used). The
method we are now proposing involves a quantitative risk analysis (QRA) 
using event tree analysis; it offers a high degree of transparency, and the 
results can be presented in a F-N diagram. A transparent result helps to 
simplify the verification of the acceptable level of risk in road tunnels and 
increases comparability between tunnels. Initially, costs may be incurred by 
tunnel operators who do not currently carry out risk analysis using the QRA 
method, involving the development of branching diagrams/event trees. For 
developers and local authorities, however, the risk of a protracted 
consultation process is expected to decrease.

6.4 Safety requirements for road tunnels longer than 
1 000 metres

For road tunnels longer than 1 000 metres, we introduce requirements for 
changeable road signs/lane signals, variable message signs (VMS) or similar
devices for information to road users both at the tunnel portal and inside the 
tunnel. Our assessment is that this is already standard practice in tunnel 
projects of that scale. This requirement applies only if the tunnel has a 
traffic control centre, and it is reasonable to assume that these centres are the
source of the costs rather than the variable message signs.

Otherwise, only editorial changes and clarifications have been made to the 
general advice. We therefore see no major and unjustified negative 
consequences of the amending regulation for these road tunnels.

6.5 Safety requirements for road tunnels longer than 
3 000 metres

We do not introduce or amend any requirements for specific road tunnels 
longer than 3 000 metres. No requirements are removed either. We therefore
see no consequences for these road tunnels.

7. What authorisations form the basis for the Agency’s 
right to make decisions?

For road tunnels shorter than 500 metres, our authorisation is based on 
Chapter 10, Section 6 of the Planning and Building Ordinance, which states 
that the Swedish Transport Agency may issue the regulations necessary for 
the application regarding

 load bearing capacity, stability and durability;

 safety in the event of fire;

 protection with regard to hygiene, health, and environment;

 safety in use; and
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 protection against noise

for railways, metros, tramways, roads and streets and the associated 
facilities.

For road tunnels longer than 500 metres, our authorisation is based on 
Sections 3, 13, 17, 23, 26, 29 and 35 of the Ordinance on Safety in Road 
Tunnels, which state that the Swedish Transport Agency may issue 
regulations on:

 the safety requirements with which a tunnel must comply 
(Section 3);

 the preparation and content of the safety documentation 
(Section 13);

 the activities and duties of the security coordinator (Section 17);

 the activities and duties of the control unit (Section 23);

 regular inspections and exercises (Section 26); and

 carrying out risk analyses (Section 29): as well as

 enforcement of the Act and the Ordinance (Section 35).

The Road Tunnel Safety Act and the Road Tunnel Safety Ordinance thus 
apply to road tunnels longer than 500 metres. The Planning and Building 
Act and the associated Ordinance do not impose the same restriction; they 
apply to road tunnels of all lengths. However, as the Swedish Transport 
Agency is not responsible for supervision under the Planning and Building 
Act, and as the Act lacks effective enforcement powers, we believe it is 
preferable to issue regulations under the legislation on road tunnel safety 
wherever possible.

8. Is the regulation consistent with the obligations arising 
from EU law or other international regulations, or does it 
exceed them?

There is no common EU regulation on the technical characteristics of road 
tunnels up to 500 metres in length. We are therefore setting out a national 
regulation based on the powers conferred by the Planning and Building 
Ordinance.

We consider that the proposal does not create obstacles to the free 
movement of goods, capital, services and persons under Union law.
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The proposed amendments will, after consultation, be notified to the 
Commission in accordance with the current procedure for the provision of 
information in the field of technical regulations in Directive (EU) 
2015/1535 of the European Parliament and of the Council, implemented in 
Sweden by the Ordinance laying down technical rules.

With regard to the notification required under the Services Directive, we 
consider that this is not applicable, given that the provisions in the 
regulations do not impose any requirements on those providing construction
services. The requirements apply only to tunnel operators/developers and 
not to contractors providing different types of services to the developer. The
Planning and Building Act (2010:900) defines a developer as: a person who,
on their own behalf, carries out or commissions the carrying out of design, 
construction, demolition or land works. In essence, it is the Swedish 
Transport Administration and the municipalities that are the developers. We 
have previously made the same assessment for similar provisions in 
regulations issued pursuant to the Planning and Building Ordinance, an 
assessment then shared by the National Board of Trade.

In substance, there is no tightening of requirements for tunnels longer than 
500 metres. The rules applicable to these tunnels reflect the requirements of 
EU law in accordance with EU Directive 2004/54/EC on minimum safety 
requirements for tunnels in the Trans-European Road Network, the scope of 
which according to Article 1(2) is road tunnels longer than 500 metres. 
Under Article 3(3) of the Directive, Member States may adopt stricter 
requirements provided that they do not conflict with the Directive.

In the general advice, we clarify which risk analysis method should be used.
Under Section 30 of the Road Tunnel Safety Ordinance, the Swedish 
Transport Agency shall continuously inform the European Commission of 
the risk analysis method used. Such information shall be communicated to 
the Commission if and when these regulations are adopted.

9. Does special consideration need to be given regarding 
the date of entry into force, and is there a need for 
special communication initiatives?

The regulations should enter into force as soon as possible in order not to 
delay the benefits. With the entry into force of the new statute, the Swedish 
Transport Agency’s Regulations and General Advice (TSFS 2019:93) on 
safety in road tunnels, etc. are repealed. We do not see any need for 
transitional measures. The new regulations shall apply from the design stage
onwards (in accordance with Chapter 1, Section 2). In tunnel projects where
the design stage has already started, the older regulations can instead 
continue to be applied. Thus, a tunnel designed on the basis of older 
regulations does not have to meet new safety requirements as long as the 
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tunnel is not reconstructed. In some cases, the Swedish Transport Agency 
also has the possibility to grant exemptions if the new requirements would 
cause problems based on, for example, the fact that a tunnel project has 
come too far to have a reasonable opportunity, in the light of what is 
technically possible or economically justifiable, to meet the new 
requirements.

We consider that no other targeted information efforts need to be undertaken
other than that the external consultation is distributed and directed to the 
authorities, companies, organisations etc. that we consider to be directly or 
indirectly concerned or may have views on the draft regulation. Information 
will also be posted on the Swedish Transport Agency's website.

B. Fulfilment of transport policy goals  
The overall goal of Swedish transport policy is to ensure a socio-
economically efficient transport provision that is sustainable in the
long term for both citizens and businesses all over the country. 
The overall goal also includes performance goals and health, 
environment and safety (HES) goals with a number of prioritised 
areas.

The performance goal is to create accessibility for people and 
goods. The design, functioning and use of the transport system 
shall help to provide everyone with basic accessibility of high 
quality and usability, as well as contributing to development 
throughout the country. At the same time, the transport system 
must be gender-equal, which means it should respond to the 
transport needs of both men and women in equal measure.

The HES goal concerns health, environment and safety. The 
design, functioning and use of the transport system shall be 
adapted to ensure that no one is killed or seriously injured. It shall
also contribute to the overall generational goal for the 
environment and to the attainment of the environmental quality 
goals, as well as helping to improve health.

10. How does the regulation affect the performance goal?

We consider that the regulation has an impact on basic accessibility and 
usability. The regulation sets out safety requirements that provide a level 
playing field for road tunnels throughout the country and indirectly ensures 
basic accessibility with good quality for citizens and companies. The rules 
also set society's basic requirements so that everyone can safely evacuate a 
road tunnel, including people with reduced mobility.
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11. How does the regulation affect the HES goal?

We consider that the proposed regulation positively affects the objective of 
adapting the design, functioning and use of the transport system to protect 
human life and health.

C. Companies  
The regulation is not deemed to significantly impact the working conditions,
competitiveness or other conditions of companies. All impacts on 
enterprises are therefore described under 5.1.

D. Summary of impacts  

Affected party Impacts that cannot be quantified Quantified 
impact (SEK 
thousands)

Comments

Advantages Disadvantages + / -

Businesses

Individuals/
citizens

Improved 
accessibility, 
safety and a 
greater sense of
security for road 
users

The state, 
municipality, etc.  

Clearer rules 
and advice can 
simplify 
procurement 
and construction

There may be 
some increased 
costs for design,
construction and
operation/mainte
nance.

We consider the 
proposed regulation to be
balanced and cost-
effective.

External effects Safer and more 
secure 
(predictable) 
road tunnels 
lead to lower 
social costs in 
the long term 
due to fewer and
less serious 
accidents in the 
transport 
system.

Total +++ -
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E. Proportionality of the draft  
We consider the regulatory proposal to be proportionate because we 
consider that the proposed amendments are not very far-reaching and that 
they focus on modernised or function-based requirements and are well-
balanced and justified on the basis of the social benefits they are expected to
bring.

The regulations shall (in accordance with Chapter 1, Section 2) apply from 
the design stage onwards, which may be deemed to have commenced once 
work on the road plan or equivalent has begun.

For shorter tunnels, the regulations apply, in accordance with Chapter 8, 
Section 5 of the Planning and Building Act, to new construction, conversion
and other alterations – but not to maintenance work – and it must be 
assumed that the requirements will continue to be met throughout an 
economically reasonable service life with normal maintenance. However, 
for the refurbishment or other modification of an existing tunnel up to 
500 metres long, the requirements may be adapted and deviations from the 
requirements may be made taking into account the scope of the measure and
the conditions on the site in accordance with Chapter 8, Section 7 of the 
Planning and Building Act. Where it is necessary to deviate from the 
requirements for the construction of a new road tunnel up to 500 metres in 
length, an application for an exemption from the regulations must be 
submitted to the Swedish Transport Agency, which may grant an exemption
in accordance with Chapter 5, Section 1.

Instead, for tunnels longer than 500 metres, the tunnel operator must always 
make a request for a derogation from safety requirements, in accordance 
with Section 4 of the Road Tunnel Safety Ordinance. The Swedish 
Transport Agency may grant an exemption if:

1. it is justified by the use of new technology, provided that this does 
not compromise safety in the tunnel; or

2. there are compelling reasons for the derogation and if alternative risk
mitigation measures ensure that safety in the tunnel is not impaired.

However, derogations under paragraph 2 may not be granted in respect of 
the design of rescue stations, signs, emergency stands or exits or in respect 
of radio retransmission.

If the Swedish Transport Agency considers that an exemption should be 
granted for a tunnel that is part of the TEN road network, the authority shall 
submit an application for exemption to the European Commission in 
accordance with Section 6 of the Ordinance. If the Commission rejects the 
application, the exemption shall not be granted.
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F. Follow-up and evaluation  
It is generally difficult to see the effects of physical measures in the 
transport infrastructure in the short term. Since the regulations relate to rules
that are to be applied in the case of new construction and rebuilding – and 
not existing construction – it will take time for the positive effects to be 
measurable at the societal level. It is also the case that society is 
implementing several measures simultaneously with the aim of achieving 
the transport policy objective. This makes it challenging to measure the 
impact of an individual and isolated action.

It would certainly be possible to measure road safety effects (based, for 
example, on STRADA data or incident reports from tunnel operators) in a 
road tunnel before and after refurbishment, or to compare two different road
tunnels with similar traffic conditions, but the statistical basis would be far 
too limited to allow for reliable and generalisable conclusions to be drawn. 
Nor do we see that any such examination currently falls within the 
authority’s financial framework.

It is, of course, also important to monitor compliance with the rules – 
otherwise, the rules will not have the desired effect. Such monitoring and 
evaluation is the responsibility of the supervisory authority; that is, the 
Swedish Transport Agency in cases where a road tunnel is longer than 
500 metres, and the local planning committee in cases where a road tunnel 
is shorter than 500 metres.

G. Consultation  
The Swedish Transport Agency shall, in accordance with

1. Section 6 of Chapter 10 of the Planning and Building Regulations 
Ordinance, consult with the National Board of Housing, Building 
and Planning before regulations are issued concerning the 
application of provisions on compliance with performance 
requirements for, among other things, roads and streets and 
associated facilities;

2. Sections 3, 13, 17, 23, 26, 29 and 35 of the Road Tunnel Safety 
Ordinance have consulted with the Swedish Transport 
Administration and the Swedish Civil Contingencies Agency before 
regulations are issued concerning the safety requirements that a 
tunnel must meet and the conduct of risk analyses.

Formal consultation takes place in connection with an external consultation 
round.
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If you have any questions regarding this impact assessment or any opinions 
you would like to share, please contact us:

Karin Edvardsson
Investigator
Email. karin.edvardsson@transportstyrelsen.se
Tel.: 010-495 56 01

Jonas Malmstig
Lawyer
Email. jonas.malmstig@transportstyrelsen.se
Tel.: 010-495 56 85

mailto:jonas.malmstig@transportstyrelsen.se
mailto:karin.edvardsson@transportstyrelsen.se
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Annex. Comparison with the text of the Directive

TSFS Requiremen
t area

EU Directive 2004/54/
EC

Section

Chapter 1, 

Section 1

Scope -

Chapter 1, 

Section 2

Application -

Chapter 1, 

Section 3

Definitions -

Chapter 1, 

Section 4

Marking 

(reference to the

Road Signs 

Ordinance)

Annex I (2.12) and Annex III

Chapter 2, 

Section 1

Notice of project

planning

-

Chapter 2, 

Section 2

Calculation of 

design traffic 

flow

Annex I, 1.3.2 Traffic flow

Chapter 2, 

Section 3

Safety 

documentation 

during the 

design and 

construction 

phases

Annex II, 2 Safety 

documentation

Chapter 2, 

Sections 4

Pre-

commencement

safety 

documentation

Annex II, 2 Safety 

documentation

Chapter 2, 

Section 5

Regular 

exercises

Annex II, 5 Regular 

exercises

Chapter 2, 

Section 6

Regular checks Article 12 Regular 

inspections

Chapter 2, 

Section 7

The tunnel 

operator’s 

handling of 

inspections

-

Chapter 2, 

Section 8

Road safety 

inspections

Found in EU 

Directive 2008/96/EC

Chapter 2, 

Section 9

Information 

campaigns

Annex I, 4 Information 

campaigns

Chapter 3, 

Section 1

Overall 

assessment

Article 13, Annex 1, 1.1.1 Risk analysis, 

Security 
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measures

Chapter 3, 

Section 2

Overall 

assessment

Article 13, Annex I, 1.1.2 Risk analysis, 

Security 

measures

Chapter 3, 

Section 3

Level of 

certainty

-

Chapter 3, 

Section 4

Risk analysis Article 13 (2), Annex I, 1.1.3 Risk analysis, 

Security 

measures

Chapter 3, 

Section 5

Lane width Annex I, 2.2.4 Tunnel 

geometry

Chapter 3, 

Section 6

Design of tunnel

geometry

Annex I, 2.2.1 Tunnel 

geometry

Chapter 3, 

Section 7

Longitudinal 

slope of the 

road surface

Annex I, 2.2.2 and 2.2.3 Tunnel 

geometry

Chapter 3, 

Section 8

Walkway for 

evacuation on 

foot

Annex I, 2.3.1 Tunnel 

geometry

Chapter 3, 

Section 9

Load-bearing 

capacity

Annex I, 2.7 Fire resistance

Chapter 3, 

Section 10

Fire resistance -

Chapter 3, 

Section 11

Mechanical 

ventilation 

system

Annex I, 2.9.1 Ventilation

Chapter 3, 

Section 12

Lighting Annex I, 2.8.1 Lighting

Chapter 3, 

Section 13

Evacuation 

lights

Annex I, 2.8.3 Lighting

Chapter 3, 

Section 14

Back-up power 

sources

Annex I, 2.17.1 Power supply 

and electrical 

circuits

Chapter 3, 

Section 15

Circuit 

protection

Annex I, 2.17.2 Power supply 

and electrical 

circuits

Chapter 3, 

Section 16

Safety function 

protection

Annex I, 2.18 Fire resistance 

of equipment

Chapter 3, 

Section 17

Traffic signs Annex I, 3.4 and 3.6 Measures in 

the event of 

accidents and 

incidents; 

Closure of 
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tunnels

Chapter 3, 

Section 18

BBS -

Chapter 3, 

Section 19

Traffic lane 

closure

Annex I, 3.3 Work in tunnels

Chapter 3, 

Section 20

Distances 

between escape

routes

Annex I, 2.3.8 Escape routes 

and emergency

exits

Chapter 3, 

Section 21

Clear width of 

escape routes

-

Chapter 3, 

Section 22

Slope in escape

routes

-

Chapter 3, 

Section 23

Information 

signs inside 

escape routes

-

Chapter 3, 

Section 24

Temporary safe 

place

Annex I, 2.16.3 Communication

systems

Chapter 3, 

Section 25

Doors to escape

routes

-

Chapter 3, 

Section 26

Identification of 

doors leading to

escape routes

-

Chapter 3, 

Section 27

Fire resistance Annex I, 2.3.9 Escape routes 

and emergency

exits

Chapter 3, 

Section 28

Fire resistance 

of doors 

Annex I, 2.3.9 Escape routes 

and emergency

exits

Chapter 3, 

Section 29

Prevention of 

the spread of 

smoke and 

combustion 

gases

-

Chapter 3, 

Section 30

Back-up lighting Annex I, 2.8.2 Lighting

Chapter 3, 

Section 31

Surveillance 

systems

-

Chapter 3, 

Section 32

Camera 

surveillance

Annex I, 2.14.1 Monitoring 

method

Chapter 3, 

Section 33

Traffic control 

centres

Annex I, 2.13.2 Control centre

Chapter 3, 

Section 34

Fire detection 

systems

Annex I, 2.14.2 Monitoring 

method
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Chapter 3, 

Section 35

Closure of a 

tunnel

Annex I, 2.15.1 Tunnel closure 

equipment

Chapter 3, 

Section 36

Number of 

tunnel tubes

Annex I, 2.1.2 Number of 

tunnels and 

traffic lanes

Chapter 3, 

Section 37

Number of 

traffic lanes

Annex I, 2.1.3 Number of 

tunnels and 

traffic lanes

Chapter 3, 

Section 38

Hand-held fire 

extinguisher 

and emergency 

telephone

Annex I, 2.10.1-2.10.3 Rescue 

stations

Chapter 3, 

Section 39

Fire water 

supply

Annex I, 2.11 Water supply

Chapter 3, 

Section 40

Escape routes Annex I, 2.3.3 Escape routes 

and emergency

exits

Chapter 3, 

Section 41

Access for 

emergency 

personnel

Annex I, 2.4.2 Access for the 

emergency 

personnel

Chapter 3, 

Section 42

Water drainage Annex I, 2.6.1 Drainage

Chapter 3, 

Section 43

Radio coverage Annex I, 2.16.1 Communication

systems

Chapter 3, 

Section 44

Radio 

transmission of 

safety 

messages

Annex I, 2.16.2 Communication

systems

Chapter 3, 

Section 45

Emergency 

areas (EA)

Annex I, 2.5.1 Lay-by

Chapter 3, 

Section 46

Ventilation Annex I, 2.9.2-2.9.4 Ventilation

Chapter 3, 

Section 47

Ventilation Annex I, 2.9.5 Ventilation

Chapter 3, 

Section 48

Closure of a 

tunnel

Annex I, 2.15.1 and 2.15.2 Tunnel closure 

equipment

Chapter 3, 

Section 49

Access for 

emergency 

personnel

Annex I, 2.4.1 Access for the 

emergency 

personnel

Chapter 3, 

Section 50

Ventilation Annex I, 2.9.5 Ventilation

Chapter 3, 

Section 51

Traffic control 

centre

Annex I, 2.13 Control centre
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Chapter 4, 

Section 1

Approval of 

security 

coordinator

(Article 6) Security 

coordinator

Chapter 4, 

Section 2

Application for 

approval as a 

security 

coordinator 

-

Chapter 4, 

Section 3

Application for 

approval as a 

security 

coordinator 

-

Chapter 4, 

Section 4

Application for 

approval as a 

security 

coordinator

-

Chapter 4, 

Section 5

Approval of 

security 

coordinator

-

Chapter 4, 

Section 6

The role of a 

security 

coordinator

-

Chapter 4, 

Section 7

Competence of 

a security 

coordinator

Article 6, 2 Security 

coordinator

Chapter 4, 

Section 8

Competence of 

a security 

coordinator

-

Chapter 4, 

Section 9

The activities of 

a control unit

Article 7 Control unit

Chapter 4, 

Section 10

Content of 

opinions issued 

by a control unit

-

Chapter 4, 

Section 11

Competence of 

control units

(Article 7) Control unit

Chapter 4, 

Section 12

Coordinating 

control unit

(Article 7) Control unit

Chapter 5, 

Section 1

Possibility of 

exemption

Article 14 Exceptions for 

innovative 

technologies
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