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Risk Analysis and the Meaning of Words

Incident(s)/Accident(s) (Definition: Cambridge English Dictionary) 

- Incident: an event that is either unpleasant or unusual

- Accident: something bad that happens that is not expected or intended 
and that often damages something or injuries someone

A question arises from the point of view: an accident involving myself can be 
an incident from an outside observer?

A second question arises from translation:

Segurança (PT): Safety (UK)
Security (UK)
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How good can/must be a definition?
The Qualitative/Quantitative dilemma
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Risk Analysis – Structural Safety
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> Risk Analysis – Event tree
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>Risk Analysis – DG- QRAM (FN curves) 
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Summary of mínimum requirements

Traffic > 
2000

per lane Weight

Additional conditions 
for implementation to 

be mandatory, or 
comments  L > 3000 m

Structural 
measures

2 tubes or more §2.1 ~2
ADT (2030) 4500 

veh/lane
(ref. ADT 10000)(1)

Gradients <5% §2.2 * 1
Gradients 0.5 and 1% 

(ref. 3%)
According with directive

Emergency 
walkways

§2.3.
1

§2.3.
2

* >1

1 elevated walkway and 1 
shoulder lane each side 
(1,2 m) Above directive 

requirements(2)

Emergency exits 
at least every 500 

m

§2.3.
3
to

§2.3.
9

*
1,2
to
1,5

300 m Above directive 
requirements

(ref. 500 m) . Linear Evac 
model(3)

Cross connections 
for emergency 

services at least 
every 1500 m

§2.4.
1

• 1,2
1200 m Above directive 

requirements
(ref. 1500 m)(3)

Crossing of the 
central reserve 

outside each portal

§2.4.
2

• 1 According with directive

Lay-bys at least 
every 1000 m

§2.5 o/• >1
600 m Above directive 

requirements
(ref. 1000 m)

Drainage for 
flammable and 

toxic liquids
§2.6 * 1 According with directive

Fire resistance of 
structures

§2.7 • 1 According with directive

Balance for structural measures >3

Above directive 
requirements (operational 

requirements demand 
compensation)

Lighting

Normal
§2.8.

1
• 1 According with directive

safety
§2.8.

2
• 1 According with directive

evacuation
§2.8.

3
• 1 According with directive

Balance for lighting 1 Comply with directive

Ventilation

Mechanical 
Ventilation

§2.9 • >2

100 % redundant system. 
Above directive 

requirements (design fire 
30 MW – capability of the 
system above 50 MW) (4)

Special provisions 
for (semi-

)transverse 
ventilation

§2.9.
5

• 1 According with directive

Balance of Ventilation >2
Above directive
requirements

Emergency stations At least every 150 m §2.10 * 1
According with directive,

(2 portable estinguishers, voice 
communication)

Balance of emergency stations 1 Comply with directive

Water supply At least 250 m §2.11 • 1 According with directive

Balance of water supply 1 Comply with directive

Road signs §2.12 • >1
Every 300 m

Above directive requirements

Balance of road signs >1 Above Directive requirements

Control centre §2.13 • 2
Two control centers (one as a full 

reserve in case of failure)(5)

Above directive requirements

Balance of control centre 2 Above directive requirements

Monitoring systems

Video (CCTV) §2.14 • >1
DIA including smoke

Above directive requirements

Automatic incident detection 
and/or fire detection

§2.14 • >2
Above directive requirements

LHD (3 modes), CCTV(DIA and smoke) 
CO and oppacity detection(6)

Balance of monitoring systems >2 Above directive requirements

Equipment to close
the tunnel

Traffic signals before 
entrances

§2.15.1 • >1 Above directive requirements (7)

Traffic signals inside the 
tunnel at least every 1000 m

§2.15.2 @ >1
Every 300 m

Above directive requirements(7)

Balance of equipments to close the tunnel >1 Above directive requirements

Communication systems

Radio re-broadcasting for 
emergency services

§2.16.1 • 1 According with directive

Emergency radio messages 
for tunnels users

§2.16.2 • 1 According with directive

Loudspeakers in shelters and 
exits

§2.16.3 • 1 According with directive

Balance of communication systems 1 Comply with directive

Emergency power supply §2.17 • 1 According with directive(8)

Balance of emergency power supply 1 Comply with directive

Fire resistance of equipments §2.18 • 1 According with directive

Balance of fire resistance of equipment 1 Comply with directive

 Mandatory; *Mandatory with exceptions; o not mandatory; @ recommended

RESULT (infrastructure) >24
Strucutral measures, systems and 

Equipments above directive
Requirements
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Summary of minimum requirements
Traffic > 2000

per lane Weight
Additional conditions for implementation 

to be mandatory, or comments  
L > 3000 m

OPERATIONAL REQUIREMENTS
Presence and percentage of HGV §1.3.2 60% >0.25 ~95% of HGV of 12 to 15 ton(9)

Operating Means §3.1 1 According with directive

Emergency planning §3.2 1 According with directive

Works in tunnel §3.3 1 According with directive

Management of  I/A §3.4 1
According with directive

(emergency services at the tunnel portals)

Activity of the control centre §3.5 1 According with directive

Tunnel closure §3.6 1 According with directive

Transport of dangerous goods §3.7 >0.25

Though above the directive no ADT or vehicle 
inspection mandatory

(traffic control includes outside overheight, 
smoke emission and temperature of 

vehicle)(10)

Overtaking §3.8 1
No overtake allowed

(just under operation control)

Distance between vehicles and speed §3.9 >1
Above the directive requirements

(in 2030 ~1/2 of tunnel traffic capacity for 
peak hours used)(11)

Information campaigns §4 1 According with directive

RESULT (OPERATION) >0.06
Operational conditions heavy demanding 

compensation from minimum requirements

GLOBAL SAFETY COEFFICIENT ~1.5

The probability of an accident 
involving fatalities is about 2/3 that to 
be expected for the reference tunnel 

(directive)
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The PLAN FOR RISK MANAGEMENT (PRM) must presente a 
detailed procedure for RM following ISO 31000; the following
minimum requirements must be considered:
1 - Definition of the context using minimum cost and scheduling as 
the main criteria and reputation and image as secundary subjective
criteria
2 - Risk evaluation (Risks ID;Risk Analysis; and Risk evaluation)
3 - Risk mitigation (including monitoring and communication)

At least the following themes must be looked upon:
Arquelogy
Geology and Geotechnics
Environment
Local envelopes
Equipments
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The demands from the bid are those of ISO 31000:2009
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Principles; Framework and Process of risk management
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>The new ISO 31000:2018
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THANK YOU


