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For each construction phase (incl. final state)
Experience « Identify / assess all hazards
Computations * Choose / evaluate remedial measures

Handbook on tunnels and underground works - presentazione del volume 1 Societa Italiana Gallerie

Italian Tunnelling Society



Handbook on tunnels and underground works

Project Setting

v
Volume 1:
O U e . Geological, Hydrogeological Studies

Concept - Basic Principles of Design —

D
‘ Model including Hazard Identification

Evaluation of the Primary Risk

Prediction of Excavation Behaviour

Come definito dall’lTA fin dal 2004 |la progettazione ¥

> Identification of the threshold values

e costruzione di una galleria € un processo di v

. . . Design Choices & Calculations l
ottimizzazione che deve essere basata su un . L o

appropriato risk management plant che deve tenere o ot sty Wrks ¥

Evaluation of the Residual Risk

conto di quelle che sono le condizioni al contorno
che si devono fronteggiare —

Construction & Monitoring with Probabilistic evaluation of Time &
Application of the planned Cost
countermeasures
&
<
| u

lllustrative flow chart for a Risk Analysis-driven Design

Handbook on tunnels and underground works - presentazione del volume 1 Societa Italiana Gallerie

Italian Tunnelling Society



Handbook on tunnels and underground works

Volume 1: Concept - Basic Principles of Design
e Constraints identification

The engineering constraints derive from use and operational requirements (usually input data given from the
client) and very often are detailed in national/international standards (for instance geometry, maximum
slope, curvature, etc).

The technological constraints mainly derive from the tunnel geometry, geology and hydrogeology (Chapter 3)
but also from specific aspects of the chosen excavation methods (Chapter 8). For instance, some excavation
and support technologies cannot be adopted for excavations below the water table level, if the tunnel should
be excavated in the proximity of buildings or underground infrastructures (e.g.: induced displacements,
vibrations) and in case of swelling soil/rocks.

The logistical constraints are related to the organization of the whole construction phase, affecting times and
costs. For instance: the use of a certain excavation technique (Chapter 8) requires space availability,
management of the excavated muck (Chapter 5), supply and management of what necessary for
implementing the chosen methodology/technology/machinery.

Socio-political constraints may affect tunnelling since tunnels are very often sensitive to the public opinion
and stakeholders. This type of constraint must be identified and analized before the construction and a
suitable strategy should be put in place to involve national and local communities (Chapter 13).
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