1 A LI GHTVEI GHT PROTECTI ON ELEMENT AND FI LTER OF THE
MATTRESS TYPE The present invention relates to a

I i ghtwei ght protection elenent and filter of the
mattress type, and in particular, though in a
non-limting manner, to a ballasted filtering
mattress for protecting and covering terrain, nore
preferably a seabed. It is known from vari ous
docunents, also including sorte from the sane
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and beds. Those elenents conprise a flexible external
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facilitate the above-nentioned |aying, operations are
known for producing mattress type protection el enents
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dibpeesivdrish Whi chnareucted from metal material and is filled
with a mixture composed of bitumen, sand and stones ox
pebbles, so as to obtain elements having a high unit weight.
Those protection elements, once made up, must be lowered into
water by means of handling machines, such as cranes,
mechanical axrms, and the like. In order to facilitate the
above-mentioned laying, operations are known for producing
mattress type protection elements comprising support elements

which facilitate, when in use, the handling thereof.

One of the main limitations of the elements of known type is
constituted by their great thickness and their heaviness,
which make the installation operations extremely complex and

troublesome.

Another 1limitation of the elements of known type 1is
constituted by their limited overall dimensions, which are
linked to the dimensions of the gabions and/or the forms

which are used for constructing them.

An object of the present invention is to provide a protection

element and filter of the mattress type which has



linked to the dinensions of the gabions and/or the
forms which are used for constructing them An object
of the present invention is to provide a protection
element and filter of the mattress type which has 2
significantly reduced wei ght, which allows easier
installation, which has overall dinensions which are
variable in accordance with the type of application
necessary and which can sucé&ssfully constitute
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One of the main advantageé of the present invention 1is
constituted in that the protection element further comprises
a three—dimensional internal structure with a high cavity
index, in which filler material is inserted, such as gravel,
silt, finely crushed stone, or any other natural granular
element which is available in situ. That advantageous feature
avoids the need to create internal diaphragm openings for

stabilizing the filler material.

According to another particularly advantageous feature, the
mattress type element also comprises a double layer of
geotextile material, for example, an upper layer and a lower
layer, which, ©being connected to the three-dimensional
internal structure, allow the protection element to act as a
filtering element and, at the same time, to remain fitted
closely against the terrain to which it is applied owing to

the ballast weight of the granular filler material.



mattress type el enent also conprises a double |ayer of
geotextile material, for exanple, an upper |ayer and a
| oner | ayer, which, being connected to the

t hree-di nensional internal structure, allowthe
protection elenent to act as a filtering element and,
at the sane tine, toremain fitted closely against
the terrain to which it is applied owing to the
bal | ast wei ght of the granul & fiIIer material. 3
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conprises a |lower portion, for exanple, a bottom

sheet 10, and an upper portion, for exanple, a cover
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constructed from natural nmater rab
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portion, for example, a cover sheet 20. Both the sheets 10
and 20 can be constructed from synthetic material, preferably
geosynthetic material, for example, woven geotextiles or
woven geogrilles, geomembranes, geonets. Alternatively, the
sheets 10 and 20 can be constructed from natural material,
preferably a biomat and/or a biodegradable bionet, for
example, of straw, coconut fibre or wood shavings, and

generally natural fibres.

Preferably, a reinforcement element 48, for example, a metal
net and/or a geogrille, can be engaged with the bottom sheet
10 so as to increase the resistance to traction of the whole

mattress.

Between the lower portion 10 and the upper portion 20, there
is arranged a three-dimensional internal structure 30 with a
high cavity index, preferably a non-woven goetextile, even
more preferably a three-dimensional -structure comprising
monofilaments of Theat-sensitive material, for example,

synthetic polymers and/or polyamides. In accordance with a



exanpl e, of straw, coconut fibre or wood shavi ngs, and
generally natural fibres. Preferably, a reinforcenent
el enent 48, for exanple, a netal net and/or a
geogrille, can be engaged with the bottom sheet 10 so
as to increase the resistance to traction of the whole
mattress. Between the | ower portion 10 and the upper
portion 20, there 1is arranged a three-di nensiona
internal structure 30 with a 4high cavity index
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each other by way of engagement means, preferably of the
mechanical type, for example, but in a non-limiting manner, a
pair of plates 50, or continuous strips, constructed from
synthetic and/or metal materials. The plates 50 are arranged,
in an aligned, opposing state, on the external surfaces of
the bottom sheet 10 and the cover sheet 20 and distributed
over the surfaces in the region of respective openings formed
in the surfaces of the two sheets 10 and 20. Each plate 50
comprises a through-hole, inside which there is passed a
fixing bar 52 with a thread 54, scarfed in the plate 50 or
lower strip. Two blocks 56 are screwed to the ends 54 of the
bar 52 so as to secure the position of the two plates 50
along the bar 52 and to engage the bottom sheet 10 and the

cover sheet 20 with each other.

Naturally, a person skilled in the art could develop, without
any inventive step, different engagement means, mechanical or
non—mechanical, with respect to those described above without

thereby departing from the scope of the present invention.



pair of plates 50, or continuous strips, constructed
from synthetic and/or netal materials. The plates 50
are arranged, in an aligned, opposing state, on the
external surfaces of the bottom sheet 10 and the
cover sheet 20 and distributed over the surfaces in
the region of respective openings formed in the
surfaces of the two sheets 10 and 20. Each plate 50
conprises a through-hole, in$ide which there is passed
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1, the engagenent neans are distributed un
over the entire extent of the bottom sheet 10 and
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S@m@larly, the open ends of the external structure are Ffixed
to each other, for example, by means of continuous seams 53
SO0 as to close the protection element and filter and retain
inside it the three-dimensional internal structure and the

filler material.

In accordance with another of the embodiments of the present
invention, the filler material may comprise fertile soil,
seeds and/or other similar material, should the sheets 10 and
20 have been constructed from geosynthetic materials of
natural fibres. The lightweight protection element and filter
can thereby be used for covering terrain, embankments and

inclinations which have to be renewed.

The embodiments of the invention may change in accordance
with the various dimensions and pieces of equipment of the
finished mattresses. In particular, for finished mattresses
of great linear extent, generally over from 6 to 7 metres in
length, there can be used pontoons or rollers on which the

elements roll, whilst for single shorter mattresses there can



in a non-limting manner, a pouch or a container of
synthetic or natural material, as described above,
which is open at one side and inside which there is
inserted the three-dinensional structure with a high
cavity index and the filler material. Simlarly, the
open ends of the external structure are fixed to each
ot her, for exanple, by neans of continuous seans 53

so as to close the protectionBel ement and filter and

rlﬁ ahded | DEfthag trddhR st yree,LiinRRsinak ke Baknsion In
%ﬁ re and the filler material. In accordance wt %
e

%% FRESentibfi MEfti®% Pate pResdt P4 npERitidag with

tdre;afgremleﬁt mataﬁs; afFofrayx&nms S@n& eﬂné eb<§lQﬂsl . 505680S:6 pe
qﬁg/or gthgio gar naterial , should the sheets 10

5 havell # @oﬁ§ir%%t§ﬁnPFSH?@e5§yHFﬁ%t}%ﬁtlng frame
W@F@ﬂgatheoinstﬁmhﬂtabnfopmfﬂxldﬁme | i ght wei ght
protection elenent and filter can thereby be used for
coverin% terrain, enmbanknents and inclinations which
Havreredlve régeviedincrivdesnbotli trbet sirofertthieni nwentindng  the

@amephangefdfmsa%%%é@&ﬁneﬁ% ta'?ldt Erya éo&lfc’ c%lng%gﬁEQPg’n may
of , equi pnent o inis ed matt resses

VﬁrﬁaWFEEEYant?oFe?R?ﬁﬁsﬁéﬁ Hhase desesibefl Qﬂéa@llustrated
Wiihbant exienioy geperalhy Ol theoBtEpd b F iRt k§SchPion.

| ength, there can be used pontoons or rollers on which
the elenents roll, whilst for single shorter

mattresses there can 6 be used lifting frames of

various forns and dinensions. In that |ast case, the
fixing bars 52 can be provided with engagenent neans,

for exanple, end ring bolts, so as to be able to

allow themto be connected to the lifting franme

during the installation operations.



Naturally, the principles of the invention remaining
the sanme, the fornms of enbodi nent and details of
construction may vary widely with respect to those
described and illustrated w thout thereby departing
fromthe scope of the invention. 7 CLAIMS 1. A

i ght wei ght protection elenment and filter of the

mattress type conprising an e}<ter nal cont ai nnent
structure (10, 20), a three-‘di mensional internal

Sstructure (30) with a higbigangty i ndex, a granul ar
filler material which is inserted inside the

cont ai nnent structure and engagenent neans (50, 52,

56) vhi dH 9Btwedphtridnotedtover ¢lmmeext eanal filter of the
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56) engaging the lower portion (10) with the upper portion

(20) .

3. - An element according to claim 2, characterized in that
the engagement means comprise mechanical engagement means
(50, 52, 56).

4, An element according to claim 3, characterized in that
the mechanical engagement means comprise at least a pair of
plates (50), at least a fixing bar (52) and at least a pair
of blocks (56) which can selectively be engaged with the ends
(54) of those fixing bars (52).

5. An element according to claim 4, characterized in that
the ends of the external containment structure are fixed to
each other so as to close the protection element and filter
and to retain inside it the three-dimensional structure with

a high cavity index and the filler material.

6. An element according to claim 1, characterized in that

the three—-dimensional internal structure (30) with a high



the ends of the external containment structure are

fixed to each other so as to close the protection

elenent and filter and to retain inside it the

t hree-di nensi onal structure with a high cavity index

and the filler material. 6. An elenent according to

claim1l, characterized in that the three-dinensiona

internal structure (30) with a high 8 cavity index

conpri ses a non-woven goetext?le and/ or nonofil anents
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el ement according to any one of the preceding cl ai s,
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one of the following natural materials: reed matting,

. biodegradable bionet, straw, coconut fibre, wood shavings.

9. An element according to any one of the preceding claims,
characterized in that it further comprises a reinforcement
element (48) in order to increase, during use, the resistance

to traction of the whole element.



