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Technical Risk management in tunnelling in France
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Conditions different from those expected 
=

RISKS or opportunities

How to anticipate these risks from the outset?
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Risk Management references in France

Management 
risks references
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Risk Management: an iterative process
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Register of uncertainties
Uncertainty

State, even partial, of deficiency of

information related to understanding 
or knowledge of an event, its 

consequences or its likelihood
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Risk identification
Event

occurrence or

change of a

particular set
of circumstances

Identification of events of geological, hydrogeological, geotechnical origin

Research of uncertainties that affect the objectives (→ source of risk)
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Risk analysis
Likelihood
chance of

something

happening

Event
mixed front over a longer 

length than expected

Event
encounter of powdery scree, less 

favourable behaviour

than expected

Qualitative approach Possible Possible

1 3
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Risk analysis

Event
mixed front over a longer 

length than expected

Event
encounter of powdery scree, less 

favourable behaviour

than expected

Qualitative approach

Consequence
outcome of an event

affecting the objectives

Consequence
heavy profile over a larger linear area

Significant

Quantitative approach € €

Consequence
Larger supports or presupports

Medium

€

1 3
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Risk evaluation

Event
mixed front over a longer 

length than expected

Event
encounter of powdery scree, less 

favourable behaviour

than expected

Qualitative
approach

Level of risk
Magnitude of a risk or

combination of risks,
expressed in terms of the

combination of consequences

and their likelihood

1 3

161284

12963

8642

4321

L

C

Risk matrix

L      x C   = LR 

Possible Significant Unacceptable

4 3 12

L     x      C  =   LR

MediumPossible Major

24 8
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Risk evaluation

Monetarization of the risk level
(Provision for Identified Risks: PIR)

PIR = Σ1n Li x Ci
With Li Qualitative likelihood

Ci Financial consequence

= amount that the project owner must set aside to cover possible risks
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Risk management

An iterative process throughout the project:
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Contractualization

At the end of the process, a risk management plan that includes:

• A residual risk register
• preventive measures
• curative measures

• Special technical specifications for risks

• Specific prices for risks

In the event of the occurrence of an identified risk, the cost is covered by the PIR
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Specific risk management for excavated materials

Iterative process

At each stage of study phases up to 
the actual works

Updating the Risk register

Assessment of knowledge and uncertainties about MATEX

- Raw data

- Reliability of data

- Summary and interpretation

- Catalogue of valorization solutions available

- Register of uncertainties

Risk assessment about MATEX

- Risk identification

- Risk analysis

- Risk evaluation

- Update of the Risk register

Acceptation NOYES

Mitigation measures

Complementary 

investigations

Update of the catalogue 

of valorization solutions

Step n+1

Step n
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Example of risk register for excavated materials

• Uncertainty about the nature of materials

• Mixed front of the tunnel

• Uncertainty about volumes

• Uncertainty about water content

• Materials extraction rates variation

• Excavation methods impact

• Logistics, storage, treatment

• Possible uses available

• Regulation change

• Etc.
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• Anticipate from the design stage

• Characterize the excavated materials with the purpose to foster valorization

• Identify as early as possible the possibilities for reuse

• During the work phase, ensure that reuse is implemented according to market conditions

• Seek help from competent project designers

Road map for the project owner



Thank you 
for your attention.

17


