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) Metallic safety barrier.

@ Safety barrier for use, in particular, on bridges
and viaducts, which is suitable for employment ei-
ther as a ceniral iraffic divider or as a rigid lateral
edge and consists of a modular metallic element
(11) that can be connected to like adjacent elemenis
(11), the element (11) comprising sidewalls (17-117)
made of one or more reciprocally connected plates
(13) and frontal walls (14) and being substantially
hollow within, the element (11) including also length-
wise reinforcements (15) and coupling means (16)
for connection to adjacent elements (11), the cou-
pling means (16) being secured advantageously to
the frontal walls (14) of the element (11), which also
comprises anchorage means (12) for anchorage to
the ground.
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METALLIC SAFETY BARRIER

This invention concerns a metallic safety bar-
rier for use, in particular, on bridges and viaducts.
To be more exact, the invention concerns a barrier
structurally suitable to ensure the strictest safety
standards required on modern motorways and hav-
ing at the same time weight features compatible
with the usual types of structures employed in road
construction.

The barrier of the invention can be employed
on bridges of viaducts as a central traffic divider or
as a rigid lateral edge but can also be applied in
any other conditions which require safety devices
possessing the necessary specific properties.

A plurality of apparatuses intended to improve
the safety of driving on modern roads and motor-
ways is known in the state of the art. Among these
apparatuses a role of particular importance is
played by the so-called guardrails.

As is known, these guardrails carry out the
twofold task of showing the motorist clearly the
path he has to follow and of hindering the depar-
ture of the vehicle from iis carriageway in the event
of an accidental change of course.

In particular the guardrails have to enable the
following objectives to be achieved:

- great structural strength fo hold and withstand
heavy and light vehicles;

- great capability of preventing overturning onto the
other carriageway;

- great capacity of absorbing energy (ductility).

Additional effects besides the above are re-
quired such as functional equipment (longlasting
green hedges), drainage of the carriageway sur-
faces, etc.

Good results have been obtained by using
barriers consisting of pre-fabricated reinforced-con-
crete elements of a known profile called "New
Jersey".

These barriers, which have been in use in
many couniries for years now, have a surface in-
clined at their base and suitable to act directly on
the steering systems of vehicles on a collision
course and thus obtain the necessary return of the
vehicles to their carriageway.

Moresover, attempts have been made to obviate
the natural rigidity of this type of barrier by em-
ploying systems of a ductile kind for anchorage of
the barriers to the ground. In other words the
barriers are allowed to undergo residual deforma-
fions and movements which enable the decelera-
tion imparted to a vehicle fo be reduced to a
minimum, thus making possible acceptable return
trajectories to the correct carriageway together with
very limited damage.

All of the above measures have overcome a
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great deal of the problems encountered on normal
roads but not ‘on bridges or viaducts. In fact, the
heavy structure of the New Jersey type barriers is
not compatible with the loads which can be with-
stood by the structures normally used.

Nowadays the usual guardrails consisting of
steel strips are used on bridges and viaducis and
entail well known limitations made even more ob-
vious by the imperative need to prevent the out-
ward escape of vehicles from such segments of the
road.

The purpose of this invention is to overcome
the problems of the state of the art by providing a
barrier suitable for use on bridges or viaducts and
having the necessary safety properties.

The invention is set forth in the main claim,
while the dependent claims describe various fea-
tures of the invention.

The barrier according to the invention is a
modular metallic element which can be coupled to
like adjacent elements so as to form the required
safety infrastructures. This modular element is sub-
stantially hollow within and therefore forms a light
structure especially suitable for use on bridges or
viaducts.

The metallic structure, which is suitable shaped
and reinforced, enables improved service to be
achieved at the same time by the safety barrier,
especially as regards the absorption of kinematic
energy, which is converted into an action of de-
formation of the siructure thus hit at the time of
impact.

In this way the damage to occupanis of a
vehicle and to the vehicle itself is considerably
lessened and at the same time the rebound of the
vehicle towards the middle of the carriageway is
limited.

According to a variant the inside of the safety
barrier includes filler means suitable to disperse
energy still further.

The modular element according to the inven-
tion consists of one or advantageously of a plurality
of specially shaped metallic components connect-
ed to each other by suitable fixture means.

Each modular element includes its own means
for anchorage to the ground, and these anchorage
means may also be of a resilient type.

Connection of adjacent modular elements o
each other is obtained advantageously by frontal
coupling and fixture means, which are borne on the
modular elements themselves or cooperate with
suitably equipped portions of those elements.

The modular elements may also comprise spe-
cific coupling means for connection to already ex-
isting modular elements of another type.
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These and other special features of the inven-
tion will be made clearer in the description that
follows.

The attached figures, which are given as a non-
restrictive example, show the following:

Fig.1 is a diagram of a structure having metallic
safety barriers according {o the invention;

Fig.2 is a front view of a metallic barrier accord-
ing to the invention;

Fig.3 is a front view of another type of embodi-
ment of the metallic barrier of the invention;
Fig.4 shows one type of connection between
adjacent barriers;

Fig.5 shows another type of connection between
adjacent barriers;

Fig.6 shows a particular type of anchorage of
the barriers to the ground;

Fig.7 is a diagram of a variant of the invention.

Fig 1 is a diagram of a safety barrier 10

consisting of a plurality of modular metallic ele-
ments 11 adjacent to each other and reciprocally
connected. These elements 11 comprise also an-
chorage means 12 for anchorage to the ground.
- The conformation of the elements 11 is like
that of the New Jersey type and therefore includes
the well-tried and advantageous features of the
same.

Fig.2 shows a first embodiment of the modular
metallic element 11 of a a ceniral traffic divider
type. In this example the element 11 consists of
two shaped metallic sidewalls 17 and 117 respec-
tively connected at the top 13 of the element 11.

The top connection 13 may be achieved, as
shown, by superimposing the edges of the element
11 and coupling them together thereafter with bolts
or by welding or with the front edges of the ele-
ment 11 connected by means of bolted plates or in
oher known ways.

Frontal plates 14 are secured fo the two ends
of each modular metallic element 11 so as fo close
the same, and in this way the element 11 is sub-
stantially hollow within.

In this example the frontal plates 14 include
openings for the passage and fixture of reinforce-
ments 15 arranged lengthwise within the elements
11 and having substantially the same length as the
modular metallic elemenis 11. These reinforce-
ments 15 are advantageously metallic sections and
provide the structure with the required strength and
rigidity.

The frontal plate 14 may also be continuous
and thus will not include openings for the passage
of reinforcements 15, which will therefore be se-
cured, by welding for instance, to the inwardly
facing side of the frontal plate 14.

A coupling means 16 to couple or fix together
the neighbouring modular metallic elemenis 16
may also be secured to the frontal plate 14.
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Fig.3 shows a second embodiment of the mod-
ular metallic element 111 of a type employed for
the lateral edges of a motorway. If two of the
elements 111 are coupled and joined together as
counterparts, it is possible to obtain the central
traffic divider type element 11.

The second type of element 111 also consists
of two shaped metallic sidewalls, 17 and 117 re-
spectively, connected together at the top 13 of the
element by means of a fixture plate 18 in this
example.

Fig.4 shows from above a first type of possible
coupling of two neighbouring elements 11; this
coupling is obtained by a male/female joint,
wherein one of the facing frontal plates 14 bears a
male component 19, whereas the frontal plate 14 of
the other neighbouring element 11 bears a female
component 20.

Each frontal plate 14 of each element 11 bears
on one face a male component 19 and on its other
face a female component 20.

An element 11 is coupled to an already posi-
tioned coordinated element 11 by being inserted
and caused to slide downwards in relation to the
already positioned element 11.

Fig.5 shows another embodiment of the cou-
pling of neighbouring elements 11. This coupling is
obtained by means of sections 21-121 borne on
the frontal plates 14, one section 21 being inserted
within the other section 121.

The coupling of the two neighbouring elements
11 is completed by means of fixture plates 22
positioned, for instance, laterally against the
sidewalls 17-117.

It is obvious that other types of coupling, even
of a specific type, are possible, such as those
required, for instance, at bends in the roads or
other types of diversions.

Fig.6 is an enlarged diagram of a type of
anchorage 12 of a modular metallic element 11 to
the ground. Compartments 23 are provided along
the lengthwise exient of each element 11 at the
base 24 of the same.

On the base 24 are inserted metallic sheaths or
tubes 25, for instance, which cooperate with holes
26 machined in the base 24; means for anchorage
to the ground 28, for instance threaded bolts 27,
are passed through the holes 26. These means 27
for anchorage to o the ground 28 may themselves
be resilient or may cooperate with additional resil-
jent means so as o enable the element 11 to have
an extra capability of oscillation in relation to one or
more vertical planes.

Fig.7 is a diagram of a variant of the invention,
according to which resilient means referenced as
an indication with 29 are included in the space
between the two sidewalls 17-117 of the element
11. These resilient means 29 may be of various
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types and origins such as springs, diaphragms
plates or other means suitable o disperse energy.

In the same way some resilient filler material
may be located in that space and may be, for
instance, a plurality of empty cans or containers 5
which can be compressed under a given load.

We have described here a preferred embodi-
ment of the invention, but variants are possible for
a person skilled in this field without departing
thereby from the scope of the invention as defined 10
in the attached claims.

Claims

15
1 - Safety barrier for use, in particular, on bridges
and viaducts, which is suitable for employment
either as a central traffic divider or as a rigid lateral
edge and characterized in that it consists of a
modular metallic element (11) that can be con- 20
nected to like adjacent elements (11), the element
(11) comprising sidewalls (17-117) made of one or
more reciprocally connected plates (13) and frontal
walls (14) and being substantially hollow within, the
element (11) including also lengthwise reinforce- 25
ments (15) and coupling means (16) for connection
to adjacent elements (11), the coupling means (16)
being secured advantageously to the frontal walls
(14) of the element (11), which also comprises
anchorage means (12) for anchorage to the ground. 30
2 - Safety barrier (10) as claimed in Claim 1, in
which resilient filler means (29) are included in the
space defined by the sidewalls (17-117).
3 - Safety barrier (10) as claimed in Claim 1 or 2,
in which the coupling of adjacent modular metallic 35
elements (11) is carried out with male/female joint
components (19-20)
4 - Safety barrier (10) as claimed in Claim 1 or 2,
in which the coupling of adjacent modular metallic
elements (11) is carried out by insertion of one 40
section (21) within another section (121) and by
fixture plates (22).
5 - Safety barrier (10) as claimed in any claim
hereinbefore, in which the means (12) for anchor-
age to the ground cooperate with resilient means. 45
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