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Inail is a non economic, financially independent public body which manages in
Italy the compulsory insurance against accidents at work and occupational
diseases.

Since 2010 Inail’s mission has been widening to also include research,
certification and inspection activities. Therefore, Inail has taken on the strategic
function of Centre for Health and Safety at Work in Italy.

Prevention is a most important function of Inail which has been entrusted by law,
along with other bodies, with the task of carrying out in the best possible way
activities of information, training, advice, assistance and support to enterprises
for the full implementation of regulations in the field of health and safety at the
workplace.
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Inail function in technical-scientific and research sector is performed through
activities of research, experimentation, control, advice, assistance and high
training with the aim of fostering health and safety in life and working
environments. In particular, the main research areas of interest concern safety
technologies, occupational medicine and industrial hygiene.

Through a multidisciplinary approach, Inail carries out research, measurement
and assessment on risks. The aim is to develop methods, procedures and rules
in line with the technological evolution of systems, equipments and productive
processes.
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o Researcher of Inail - Italian Institute for Insurance against Accidents at
Work,

o Department of Technological Innovations and Safety of Plants, Products
and Anthropic Settlements,

o Laboratory of Temporary or Mobile Construction Sites,

o The aim is to develop methods, procedures and rules in line with the
technological evolution of systems, equipments and productive
processes in construction at height,

o Business are ‘Temporary works equipment’ (CEN TC 53) (like e.g.
scaffolding, falsework, trench lining systems, safety nets, formwork,
mobile access towers, edge protection systems), ‘Ladders’ (CEN TC 93)
and PPE against fall from a height (CEN TC 160) ,

o Chairman of mirror working groups UNI ‘Temporary equipment’,
‘Ladders’ and ‘Protection equipment against fall from a height’.
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Excavation works must be done in safety and under ergonomic conditions.

Due to the dangerous nature of such works, prevention and protection measures
must be adopted.

Excavation works are under Title IV “Temporary or mobile construction sites”
instructions of the national decree 81/08; excavation works are considered “Building
and civil engineering works” in reference to article 105 and annex X of the national
decree 81/08.
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Excavation works can be either without risk or dangerous; in the latter case they
must be performed in safety conditions. If they are dangerous they must be
replaced by non-dangerous or less dangerous excavation works (directive
89/391/EEC, art.6).

After works at height, excavation works are the most frequent cause of
fatal accidents to workers in temporary or mobile construction sites.

In order for works to begin, risks must be eliminated or reduced to an
acceptable level.
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Trenchless or no dig techniques are a class of underground construction methods
that eliminate substantial digging and its associated risks.

Trenchless or no dig techniques usually require an insignificant amount of
excavation.

The use of trenchless or no dig construction methods is also a safe and
sustainable alternative.

Trenchless or no dig techniques are ideal to understand the use of risk assessment
methods.
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Excavation: work that exposes a worker to burial and/or fall risk in a dig that is over
1.5 m deep referred to ground level (legislative decree 81/08).

Hazard: intrinsic property that can cause harm (legislative decree 81/08, art.2).

Risk: combination of the probability or frequency of occurrence of an event (harm)
and the magnitude of that harm.

Personal protection equipment: equipment designed and manufactured to be worn
or held by a person for protection against one or more risks to that person's health or
safety (Regulation (EU) 2016/425, art.3).

Collective protection equipment: product designed and manufactured for
protection against one or more risks to people's health or safety.
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It is (art. 2 paragraph q legislative decree 81/08):

o a total and documented assessment,

o of all health and safety risks,

o to all workers employed, in an organization which provides those workers’
activity.

Its goal is to:

o identify appropriate prevention and protection measures and

o develop the program of measures to ensure improvement of health
and safety levels over time.
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Legislative decree 81/08 puts technical prevention measures, collective
protection measures, methods or procedures of work organization before
personal measures: if risks cannot be avoided or sufficiently reduced, personal
protection equipment must be used.
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However, in most cases it is impossible to eliminate or reduce risks to an
acceptable level; in these cases organizational measures and collective
protective measures must be identified and adopted.

The adoption of trenchless or no dig techniques allows, in some cases, to eliminate
substantial digging and its associated risks because the dangerous activity is
not carried out (excavation).

This is the case of horizontal directional drilling (except microtunnelling and
tunnel boring machines), of not steerable drilling (except pipe ramming) and of
some of the techniques for reusing and exploiting existing infrastructures (pipe
bursting and pipe splitting).
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Trenchless or no dig techniques show how to carry out a risk assessment
correctly.

If dangerous activity has been identified (the construction of pipeline with trench
excavation) it must be ‘replaced by the non-dangerous or the less dangerous‘
activity (the construction of pipeline without trench excavation or small excavation)

In that way risk is eliminated (excavation works are not carried out) or reduced to a
minimum (small excavation works are carried out).
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Hazard identification and risk analysis

Risk probability

Risk elimination and/or hazard reduction

Zero risk and/or zero hazard

Identification and adoption of technical-organizational measures and/or 
collective protection equipment

Zero risk or accettable residual risk

Identification and adoption of personal protection equipment

Zero risk or accettable residual risk
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General method for risk assessment based on legislative decree 81/08
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Risk assessment procedure includes:

o risk analysis,

o risk evaluation,

o risk reduction.
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Risks can be divided into prevailing risks, contributing risks and work related
risks.
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Prevailing risks

During excavation works the worker is exposed to serious or permanent health
damage and the risk of death. These risks are:

o burial risk due to lateral cave in of the dig,

o fall risk due to worker slipping and consequent fall.
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Contributing risks

Risk analysis must consider other risks:

1. risk triggering the lateral cave in of the dig due to:

o accumulation of materials on the edge of the dig,

o vibrations and shakes during excavation works,

o aquifer presence and circulation of fluids.
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2. risk triggering the fall in the dig due to:

o lack of protection on dig edge,

o onset of vertigo in worker,

o eye glare in worker,

o poor visibility,

o heatstroke or sunstroke in worker,

o rapidly decreasing temperature.

3. atmospheric risk due to:

o wind, rain, humidity or ice on the surfaces where the dig is
carried out.
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Work related risks

Assessment must take into account all the other risks arising from the
execution of the work and inherent to the work.
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Thank you
Luca Rossi

Department of Technological Innovations and Safety
of Plants, Products and Anthropic Settlements (DIT)

lu.rossi@inail.it


