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Intelligent IP video Surveillance Solution
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the private sector, each of them with different intereses,
expertise and mission related to the topic of terrorism.

The SAS Project - Completed Activities

The main objective of the SAS project is to design, validate and
deploy a specific barrier system to protect air traffic radio
communication facilities from malicious disruption and specifically
to acts of eco-terrarism. In particular, the project focuses on VHF
Omnidirectional Range (VOR) stations and antennas installation
widely distributed over the territory (Fig. 1).

y
Figure 1. A typical VOR station lr

They are fundamental in determining the flying coordinates
of civilian aircrafts, thus playing a fundamental role in air
traffic control. Obviously, the security solutions obrained for
these particular sites could easily be extended ro other critical
facilities with similar types of demands. The first phase of the
project has identified which physical and mechanical properties
should characterize the barrier system. It was recognized that
structural properties would be the discerning aspect as the
Pril‘llary rUiL‘ Df t]‘lC&C clcrm:rl[:. iS that Dfpmtccticﬂ: moc]‘lanit’:—l[
strength is then a fundamental aceribute. Moreover, these
Elf[’nel'l[s are requirﬁd o hE [[ﬂl'lsp:.ll'ﬁl][ o Elec[l’ﬂn'lﬂgl}f[i(
waves to aveid disturbing or preventing communications.
Additional attributes that stem from installation in remote and
pristine areas are: low maintenance and long-term durability,
aesthetic compatibility with the surrounding environment and
case of construction.

To satisty the project requirement and to obtain high
structural  performance without interfering with radio
frequency (RF) communications, a glass fiber reinforcement
polymer (GFRP) material system has been considered. GERP
composites are characterized by excellent mechanical properties
in terms of ultimare strength and ultimare strain, good stitfness
to weight ratio, excellent durabilicy and, furthermore, their
electromagnetic properties contribute to their high value of RF
transparency. While the definition of the material system was
taking place, the assessment analysis was performed with the
objective of determining the threat level characterizing this type
of structure to be mitigated through the intervention. Several
risk levels were considered, and different structural systems
were dEsigned to resist the different actions, In panicular, for
the most severe condition, composite elements were combined
with concrete as a hybrid solution. Having designed the
clements of the barrier in all cheir details, strucrural models
were then built to simulate the conditions induced by
malicious external actions,
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was used combining structural models with fluid dynamics
models. In fact, the particular configurations of the elements in
terms of shape and cross section forced the researchers interested in
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estimating the blast pressure abutment to solve the fluid dynamics
problem of the explosion against the barrier. Simple direct blast
n\ﬂdﬂis 1w {'VH!LI'J{E [hE aC[]nnS ﬂf an Exp]nsinll on ﬂl? [ﬂr’gﬂ[, even
potentially useful for simple geometrical configurations, could
have been unreliable in the case of this project.

Cost optimization was also performed driving the design to
a precast solution of the barrier, which is composed by relatively
small and light elements to be assembled in-situ. This choice,
in addition to being less expensive in terms of implementation,
provides a more flexible solution since the ground profile can be
easily matched without excessive excavation (Figure 2).

AR e

RF numerical models were built to predict the transparency
of the barrier in its service configuration. Preliminary analytical
results confirmed that GFRP components do not disturb RF
communication, even when used in conjunction with concrete.
Future Activities
The results of the numerical simulations will be validated by
blast tests ta be performed in a fire range on full-scale prototypes
of the barrier. Quasi-static mechanical tests are now being
carried out in the laboratory on components of the barrier and
on [he (unlpiste SEl'LICl_lel S‘\’S[E[ﬂ o VE[IF)’ Ih;l[ [hf mf(hﬂ“i[ﬂl
properties are effectively achieved. This experimentation is
necessary to ensure the ability of the proposed solution to meet
the project requirements. In addition to the scrucrural
performance characterization, RF transparency tests will be
conducted in an anechoic chamber on full-scale prototypes of
the barrier.

Gonclusions

The project will be completed in November 2007, with a
vahdated dt‘sign Uf the bﬂr[‘lﬁl’s. '1‘hc’ IT.'S“I(S, in I\CCUId'd“CE o
the European program philosophy, will be made available to any
air traffic control agency in the Union providing the necessary
guidance to address a manmade malicious disruption threat.
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