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e Homes

e Buildings

o Workplaces

e Various utensils

e Communication routes

e Hydrogeological hazards

Security

The concept of security pertains to every aspect of our
everyday life, from home to the workplace.

SME (Security Materials Environment) research and
development aims at providing full security and can be
applied to buildings, constructions, machinery and the
environment.

Potential applications include: transport networks
(viaducts, bridges, tunnels, and embankments), landslide
and/or hydrogeological hazards, dam hazard, etc. Utilizing
advanced and innovative technology, SME protects your
life, your workplace, and your investments. It monitors, in
real time, the efficiency and performance of every solid
structure, with the purpose of controlling - and measuring
with ample forewarning - its loss of reliability. It is a
diagnostic tool which instantly monitors the evolution of a
system that, although artfully constructed, will, inevitably,
age and eventually lead to a possible “catastrophe” (the
term “catastrophe” meaning structural failure, and used
independently of the magnitude of its consequences).
SME provides a quantitative and precise measuring of
“ageing” materials.

Construction materials
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Materials

The system detects the behavior and loss of performance
of materials such as concrete (whether reinforced or not),
steel, metal alloys, carbon fiber, natural or synthetic
polymers, wood, bricks, etc. In general, the application
areas comprise whole sets of mechanical components,
including cranes, drilling towers, tanks, ships, submarines,
avionics, boosters, pipelines, oil platforms, etc.

The “Constant Structural Monitoring” paradigm has been
developed on the basis of pre-existing applications
dealing either with military uses or active security.

It is important to stress that SME technology does not aim
at “predicting”. Rather, it provides a diagnostic tool
capable of generating rigorous, detailed and objective
facts. Since its installation, the monitoring system of a
given structure constantly conveys data to a control-room
that promptly alerts the user or any other competent
authority. By monitoring, either in real time or employing a
pre-chosen frequency, it will be possible to evaluate and to
optimize time and means of recovery, in order to prevent
damage or substantially mitigate any unwanted
consequence inherent in an ongoing deterioration
process. It is thus possible to perform remote and prompt
control, either of ongoing or potential damage, which is
the eventual consequence of an unpredictable
environmental change or of malicious acts.

Landslides

Containment walls
Hydrogeological hazard
Poisonous soil exhalation
Dams

Road or railway
Embankments

Volcanic precursors
Seismic precursors

Environment

SME technology and its exclusive algorithms rely on a
steady analysis of the ultrasounds that are passively
released by every rigid structure when subjected to stress
(whether mechanical, thermal, chemical, etc.). Direct
reference is made to phenomena related to the failure of
crystalline bonds, atomic and molecular. The recorded
signals provide evidence of the inception and evolution of
structural deterioration phenomena, well in advance of the
onset of any macroscopic evidence.

Unlike other traditional technologies, the sensitivity of the
detectors used by SME instruments is such as to request
no particular intensity of the released signal.

Rather, the relevant information derives from the kind of
response, “moan” or “groan”, which is released by the
material when subjected to stress. The environmental
factors which originate a structural failure (whether it
occurs abruptly or over a very long period) include, for
instance, landslides, landslips of containment walls,
volcanic precursors, spacetime evolution of stress in the
Earth’s crust and its consequent seismic precursors (either
on a local, regional, continental, or planetary scale,
depending on the available monitoring array). The
variations of soil porosity, and of the consequent geogas
exhalation, are a potential risk for the life of human beings
and/or cattle.



