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Foreword

“Fire safety between prescription and performance”.

Fire safety, in deliberately general terms, is a discipline of extreme complex application. This
is primarily because, although it presents itself as a specialised sector, it affects almost the
entirety of the profiles in which the design of an activity is declined; if we think that the fire-
safety strategy developed for a given commercial activity conditions the choice of furnishings
and fittings, we immediately realise the breadth of the profiles and perspectives impacted by the
discipline. Second, because fire safety runs through and affects all phases of the development of
an activity, starting from design and ending with daily management, once implemented, the
fire-safety strategy must be applied in the operation of the activity and cyclically measured in
expected performances.

Considering therefore the breadth of the regulated profiles and the immanence of fire safety in
management processes, it is easy to understand how the discipline cannot be relegated among the
recurring fulfilments to be carried out once and for all, but must find an integrated place in the
production cycle and constitute an opportunity to improve the overall management process of the
activity.

A little further elaboration is needed on this point.

In fact, fire safety - particularly in its prevention portion - was perceived as a separate process
that had to accompany, through fire-safety design, the technical development of a given project,
and that ended with obtaining a favourable opinion from the competent authorities and obtaining
certification once the project was implemented (where applicable).

Such an approach was undoubtedly favoured by a prescriptive regulatory approach that, by
providing for predetermined standards, allowed for the certainty of compliance once they had
been integrated.

In fact, this approach can certainly not be considered the most efficient; the inherent limitation
of the prescriptive approach precisely lies in the general and abstract nature of the standardisation
and thus in the rigid application of standards:

o on the one hand, they condition the possibility of developing innovative solutions in the case of
new works;

o on the other hand, they do not allow the utilisation in the fire strategy of strengths that may be
available in existing works and activities through compensation with other requirements that
are not fully sufficient.

xiii
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Granted, with all its limitations, but the prescriptive approach is somewhat reminiscent of the
Platonic view of reality in which the project constitutes the ideality and its application represents
its imperfect mirror.

The fact is that, probably also due to instances of severe and continuous innovation in architec-
tural, engineering and supporting technological development, a more performance-oriented
approach to fire-safety management has progressively established itself, the development of which
has gone hand in hand with the affirmation of the centrality of risk assessment and the empower-
ment of the activity owner in this regard.

In short, the fire protection designer has been allowed to play a central role in constructing the
fire protection strategy — as if he or she were the ‘demiurge’ that connects reality to bring it closer
to its ideality - with the owner’s guarantee and commitment to ensure that the assumptions under-
lying the design and expected performance are maintained over time.

Having said this, in such a largely established context, it would make no sense - in addition to
being inconsistent with the obligations assumed by the owner with respect to the service - to man-
age fire prevention ‘fulfilments’ in a minimal and fractional manner in the context of the entire
business cycle.

On the contrary, also thanks to the technological development of support tools, the integration
of fire safety into the broader system of business process management constitutes an opportunity
for overall improvement, both to strengthen safety and performance monitoring and to extend a
participative and conscious approach of all actors involved.

This book, applicable to civil buildings as well as to industrial assets, enforces a holistic view of
fire strategy design to be coupled with a conscious management of assets overtime to ensure the
maintenance of the performances identified to achieve an acceptable level of fire risk from the ear-
liest design stages and from the risk-based identification of fire scenarios by the competent appli-
cation of sound approaches and methods.

Damiano Tranquilli

Head of Safety, Environment and Quality of Rete

Ferroviaria Italiana, Direzione operativa stazioni. Head of Safety,
GS Rail, Operations. Italian Ferrovie dello Stato Group



Foreword

According to its current technical definition, risk is the potential for realisation of unwanted,
adverse consequences to human life, health, property or to the environment. Estimation of risk
(for an event) is usually based on the expected value of the conditional probability of the event
occurring times the consequence of the event, given that it has occurred. In this context, fire risk
management can be considered as the process of firstly understanding and characterising fire
hazard in a building, unwanted outcomes that may result from a fire, and secondly developing
optimal and robust fire strategies to reduce risk or, at least, control its occurrence.

Recent tragic fire events such as the fire of the Grenfell Tower in London (2017) and of the Torre
dei Moro in Milano (2021) have shown the importance of integrating the fire risk analysis from the
beginning of the building design process, in order to identify the best fire strategy to be imple-
mented in the construction. In both cases, the composite facades heated up rapidly and allowed
the fire to spread faster, pass through windows and advance from floor to floor up and down the
building’s facade.

In this book, the authors, thanks to their personal experience in fire-safety design and accident
analysis, provide a comprehensive treatise of fire risk management. First, they describe recent fires,
failed strategies and lessons learned. As a second step, they define the appropriate measures for fire
risk assessment and the acceptable fire risk levels (according to national and international rules and
performance-based codes) representing the first step in fire risk management. Then, the authors
explain the state-of-the-art fire risk assessment and the fire-safety design leading to risk mitigation.

All the aspects of fire risk management are considered, including, for example, fault tree anal-
ysis, barrier performance, fire growth, fire spread and smoke movement, compartments, occupant
response and evacuation models. Critical aspects of risk, such as the correct analysis of event con-
sequences on people, environment, property and business continuity, are included. Finally, a note
on explosions and appendices dedicated to railway stations, process industries and warehouse
storage buildings are included.

The wide experience of the authors, both on civil buildings and industrial assets, along with their
clarity and scientific rigor, make the book a unique and comprehensive essay on fire risk
management.

Prof. Dr. Eng. Bernardino Chiaia
Head of the Center SISCON °‘Safety of Infrastructures
and Constructions, Politecnico di Torino (Italy)
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Foreword

Fire risk management in contexts where the magnitude of damage is potentially very high is a par-
ticularly complex business. The history of major accidents teaches that they are typically deter-
mined by a variety of logically connected and antecedent causes to the facts, revealing that
prevention is a multidisciplinary and multi-level theme, which is constituted on a stratification of
decisions and controls, to be planned and supervised with the highest time priority.

Largest industrial organisations have long time ago understood that serious risks like this -
which shake the foundations of entrepreneurial certainties linked to human, industrial, economic
and reputational heritage — need to be matched, even before an adequately articulated architecture
of measures, an iterative and very robust assessment system in order to properly understand
accident phenomena in their possibilities, create organisational awareness and management com-
petence among the professional figures involved, and reach a risk management plan capable of
providing adequate strategies and responses.

Process control measures, as well as prevention and protection measures, while qualifying the
organisation in terms of performance, activate investment procedures that are sometimes very
demanding; therefore, the decisions connected to this must be carefully weighed, making use of all
the available technologies and specific competencies to define the best actions to protect safety.

In this perspective, this editorial work is precious because, starting from a very broad and usable
explication of the fundamental notions, it allows us to understand the importance of conducting
weighted and customer-specific analyses and decisions. In fact, there are different methodologies
and approaches for risk assessment, and it is now clear that the same performance result - in the
design phase - can be achieved with a different dosage of technical-plant engineering solutions,
organisational-managerial solutions and/or behavioural solutions, which turns into different costs
and sustainability of the results for the operators or users of the assets. What are the most appro-
priate choices? What implications and charges do these choices entail on the operational
management of processes? Since safety is the ultimate and common goal of all the involved actors,
fire risk management is obviously not a theme that is affirmed only when the analysis is carried
out, nor it is resolved in the effective completion of an authorisation process: the assessment pro-
cess must accompany a project from its birth and continue throughout its life, consolidating its
being as plural process in terms of ownership, temporal development and a variety of analytical
and methodological focuses.

Risk assessment becomes a mindset to be used regularly. Appropriately fast and accurate meth-
odologies must correspond to this; the use of resources must in fact be modular so that the efforts
of calculation, representation, discussion and investment are diversified and concentrate where
needed. Conversely, adopting inadequate methodologies necessarily involves a high risk on
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detriment of the asset under consideration, for the simple fact that some risk scenarios may be
unknown and therefore not well controlled.

Finally, a good risk assessment provides clear and accurate outputs. Based on this, an effective
competence network can be established for the benefit of all components of the organisation
concerned. It is no longer just a matter of fostering the ability to react at zero time; rather, the foun-
dations are laid for a widespread governance culture causal elements as well as elements not
directly conducive to, obtainable only through an adequate study that moves the centre of the time
axis away from the moment of the accident.

Vito Carbonara
Sabo S.p.A. (Italy) —-Technical Procurement and Logistics Director



Preface

Heraclitus, an ancient Greek philosopher, asserted that everything in the world flows (‘Panta Rei’)
and that fire represents universal becoming better than anything else because fire itself is the
‘arché’, the principle from which all things are generated.

For the philosopher, this is becoming not random and chaotic but is regular and orderly, provided
one knows the rules.

In this volume, we have tried to explain the complex rules governing fire in a simple way, using
methods, from the simplest to the most refined, such as the engineering approach.

Studying the development of smoke and heat in fires, knowing the effects they have on people
and buildings, helps a great deal in adopting the right strategies for preventing and containing
fires.

But the approach taken in the book is deliberately holistic in the sense that each individual
strategy can have a great influence on the others, and therefore fire prevention must be seen as a
whole.

And as a whole, the success (or failure) of the strategies implemented also depends on the behav-
iour of the people involved, behaviour that must be framed within a safety management
perspective.

A volume that purports to present the historical discipline of fire prevention but with a new
methodological approach based on the performance to be achieved rather than on strongly pre-
scriptive but often uncritical methods and requirements.

Happy reading.

Luca Fiorentini and Fabio Dattilo
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