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Structure fires crisis mitigation, prevention and 
protection 

“TUNNEL FIRES” SCENARIO
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Underground metro, road tunnels, rail systems are all complex infrastructures of 
considerable importance for their communities and users. They create a situation in which 
many users share a relatively limited area at the same time. This creates considerable 
risks, with the tunnel fires that have occurred in recent years showing clearly that a fire 
can have both major and deadly consequences due to very high temperatures and heavy 
smokes. 

A lack of confidence in the firefighting procedures is devastating for both society and mass 
transport companies. Knowledge of the consequences of a fire incident in such systems is 
therefore of utmost importance. 
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Training of Command & control 
organizations (multi-level, cross-

agency and/or Cross-border)
Egress situations are usually complicated for the users and 

the rescue teams may have difficulties in organizing the 

rescue operations due to the complexity of such egress 

situation. It is mainly due to the large number of persons, 

differences in levels, long escape routes, etc., which all 

complicate evacuation and rescue efforts. The speed at which 

a fire develops, and the resulting conditions inside carriages 

and in the tunnel, is decisive in determining whether 

passengers can escape safely. 

The incidents in the tunnels are in fact singular, since are 

really infrequent, and the evolution of a little incident to a 

major emergency could be a reality in a really short period of 

time. The difficulties grow quickly when the fire shows up and 

suddenly, the users of the tunnel and the firefighters have to 

face up to the heat of the combustion and the enormous 

quantity of smoke that cannot go anywhere and put them in 

jeopardy. 

The experts identified as the main fears, the quick evolution 

of the smoke layer and the reduce capability to see all the 

scenery. It would be an improvement, a system which 

permits to get the awareness of the evolution and the risks. 

Also the coordination in tunnels between two countries or 

regions with different responsible agencies. 
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The experts have or are going to have tunnels in 

their work area, therefore, they are interested in 

tunnels incidents. 

From the point of view of the doctrine, procedures 

and development, the experts identified several 

points to solve or to standardize. The main issues 

were the important of the communication flow in 

order to keep the awareness of the whole incident, 

the coordination between agencies and the clear 

responsibility and the chain of command. 

Departing from the point that an incident in a tunnel 

can be a major incident in a relative short period of 

time, an important worry of operative teams is to 

maintain the control of the safety and the awareness 

all the time.
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SELECTED FOR THE WORKSHOP 

CRISIS MITIGATION ON SITE & SAR
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Doctrine & Procedures development

Training & Exercices

Coordination Command & Control

Focus areas

icons designed by Freepik from Flaticon

https://www.flaticon.com/authors/freepik
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PROCEDURES & 
ORGANISATIONAL MATTERS

➢Organise exercices with partners

➢Respect real conditions (timing for 

deployement/ materials/…) 

➢Use every little event to test deployement and 

first response 

➢ Identify the aim of the exercice before 

mobilizing services and people 

➢Define the skills to improve before choosing the 

appropriate equipment/ tool 

➢ Standardize in Europe the training course of the 

teams (by level of responsibility) 

➢Create european processes to improve good 

habits 
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Training of Command & control 
organizations (multi-level, cross-

agency and/or Cross-border)

Training & Exercices



| 7|

PERSONNEL

➢ Everyone concerned by 

the risk (users and 

services) 

➢ Fire Fighters with other 

services (private and 

public) 

➢ Fire Fighters (teams) 

➢ Team leader (FF) 

➢ Every Fire Fighters

(Individually) 

➢ Exercices: 
▪ with traffic (real 

condition) 
▪ without traffic (« 

safe » condition) 
➢ Create international 

feedback tools / lessons 
learned 

➢ Make a list of equipment 
or tools linked with the 
skills to develop 

➢ Visit / Knowledge of the 
infrastructure 

➢ Training simulator (using 
virtual environment or 
not) 

➢ Define a specific course 
training by FF for new 
drivers 

➢ Share the experience

EQUIPMENT, 
TOOLS & 

TECHNOLOGIES

Training & Exercices
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➢Doctrine should point to the objectives to achieve, answering 

why to intervene, what is the firefighter´s aim. Before putting 

firefighters lives at risk, a bigger risk should exist. 

➢ Specific procedures for specific tunnels can provide specific 

responses types for specific incidents. And should provide 

parameters to evaluate safe entrance of vehicles, 

firefighers,… So that firefighters can read them and decide 

autonomously. 

➢ Flow of information and decisions involving stakeholders 

(tunnel managers, etc) should be clearly stated for every 

infrastructure. From the presence in the command post, to 

liaison officer in tunnel facilities or other specific tools. 
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LOGISTICS
LOGISTICS PROCEDURES & 

ORGANISATIONAL MATTERS

Doctrine, 
Procedures

development
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PERSONNEL

➢Fire-fighters should be 

involved in the legal 

aspects of the doctrine. 

A doctrine should 

protect fire-fighters and 

public, not constraint 

them.

➢ Procedures should 
ensure the maximum 
safety for firefighter 
response: 

➢ Thermal cameras, 
both inside the tunnel 
and in firefighter 
vehicles. 

➢ Double bottles, 
rebreathers. 

➢ Intelligent clothes for 
self-assessment of 
health parameters, 
such as temperature 
accumulation. 

➢ Radiant cable to 
ensure
communications. 

➢ Robotics to evaluate 
the presence of 
people at risk 

EQUIPMENT, 
TOOLS & 

TECHNOLOGIES

Doctrine, 
Procedures

development
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➢Understanding procedures and point of view on the other end 

of the tunnel 

➢Common objectives, terminology

➢Agree on how ventilation will be operated 

➢Procedures are needed for tunnels with no equipment 

➢Good guidelines depending on the type of the tunnel 

➢Procedures should include various types of fire brigades (e.g. 

voluntary etc) 

➢ European guildelines are needed
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LOGISTICS
LOGISTICSCoordination Command & Control & 
Prepare Civil-Military Cooperation

Coordination 
Command & Control

PROCEDURES & 
ORGANISATIONAL MATTERS
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➢ Exercise, training – all 

services separately and 

together 

➢Communication between

services 

➢ Training for 

commanders in the 

control room 

➢ Training of the tunnel 

personnel 

➢ Increasing knowledge on 

tunnel systems, 

installations etc. 

➢Prepare also for low tech 

situations 

PERSONNEL

➢ Communication should be 
made more reliable (radio, 
wired) 

➢ Control rooms can serve a 
number of tunnels 

➢ Minimum standard of 
equipment for fire engines 
serving tunnels 

➢ Air management solutions 
are very important (for 
breathing) 

➢ Simulators for training 
commanders

Coordination 
Command & Control

EQUIPMENT, 
TOOLS & 

TECHNOLOGIES
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CONSTRAINTS

& BEST PRACTICES

➢ Traffic planning is the best 

strategy to reduce risk of tunnels 

accidents. It should be evaluated 

in an integral way in a territory. 

➢ Doctrine should provide clear 

standards for roles and 

responsibilities, so there is unity 

of command and a unique flow of 

decisions, integrating all agencies 

involved. In a tunnel, often 

firefighters should work together, 

sometimes from different 

entrances without seeing each 

other. 

➢ Use real environment for the 

exercices (on site) with associated 

partners (users, private teams) 

➢ Use tunnel simulator for drill 

reproducing: High temperatures, 

visibility, Alternative breathing 

conditions and systems 

KEY WORDS

➢ Training simulator

➢ lessons learned

➢ Communications

➢ Guidelines 

Coordination Command & 
Control & Prepare Civil-
Military Cooperation
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