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(54) GABION REINFORCEMENT ELEMENT

(57)  Areinforcement element for constructing earth
covering, containment and reinforcement structures, in
particular for constructing support walls, said reinforce-
ment element comprising a reinforcementweb(18) which
is formed by a mesh, wherein said reinforcement web is
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adjacent and secured to a containment structure com-
prising at least one front face (13) made of double-torsion
metal mesh, wherein a front panel (20) of electro-welded
mesh is fixed to the front face (13), preferably by means
of metal fasteners (20), such as clips or C-rings.
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Description
Field of the invention

[0001] The presentinventionrelatestothe field of earth
covering, containment and reinforcement structures, for
example, for stabilizing escarpments, embankments and
the like.

[0002] The invention has been developed with regard
to a reinforcement element for constructing such struc-
tures and particularly, even if not exclusively, for con-
structing support walls. The invention also relates to a
method for constructing such a reinforcement element.

Technological background

[0003] There are known reinforcement elements of the
above-indicated type which have been found to be par-
ticularly effective. US 5161917 in the name of Officine
Maccaferri S.p.A. describes a reinforcement element for
constructing elevated structures from shored-up and re-
inforced earth and walls, which is known by the commer-
cialname Terramesh®. This reinforcement element com-
prises a web made of double-torsion metal mesh with a
box made of mesh at one end thereof. The mesh box is
formed at three sides by the folded web of mesh while a
fourth side is formed by means of an additional transverse
panel which is fixed to the web made of mesh. The mesh
box defines the front wall, the front facing, of the support
wall.

[0004] This reinforcement element is particularly eco-
nomical and easy to put into operation. However, the
front portion of the mesh box which defines the exposed
facade of the support wall is subjected to the thrust of
the filling material and the layers of earth which, with the
passage of time, curve and deform it. Not only do the
aesthetics of the support wall suffer as a result, but the
deformation of the fagade may indicate local deforma-
tions of the entire support structure which it is necessary
to prevent with maintenance operations.

[0005] An improved solution of such a reinforcement
element is described in EP 1012406, also from Officine
Maccaferri S.p.A. This document describes a structure
which is constituted by a web of metal mesh of the type
with double torsion, which is folded so as to constitute a
structure with a base wall, a front wall and an upper wall.
The front wall made of metal mesh is supported at the
rear by an additional panel made of electro-welded metal
mesh which is supported by metal brackets. A layer of
geosynthetic material on the front wall allows vegetation-
supporting walls to be produced.

[0006] This reinforcement element allows the produc-
tion of support walls with planar front walls which are
maintained over time because the panel of electro-weld-
ed mesh which is positioned behind the web of double-
torsion mesh contains the thrust of the filling material and
the earth. However, this reinforcement element is rather
complex to construct and to put into operation because
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itis necessary to provide and correctly mount the support
brackets of the front wall before carrying out the filling of
the structure with the earth.

[0007] In other reinforcement elements of the known
type, it has been sought to overcome these disadvantag-
es by constructing a support structure of the front wall
which is constructed with bars or with a panel of electro-
welded mesh which are folded substantially in an L-
shape so as to provide a self-supporting structure which
does notrequire brackets. However, these reinforcement
elements, in addition to being complex to construct, are
bulky to transport and to put into operation.

[0008] Another improved solution is described in EP
1579081 also from Officine Maccaferri S.p.A. This doc-
ument describes a reinforcement element for construct-
ing earth covering, containment and reinforcement struc-
tures comprising a web of metal mesh of the double-
torsion type, to which a front panel of electro-welded met-
al mesh is connected in an articulated manner. An upper
panel of double-torsion mesh is connected to the front
panel. This reinforcement element is complex to con-
struct. Furthermore, the articulation between the web of
mesh and the front panel does not allow the front panel
to be positioned in the desired configuration of the wall,
for example, in a vertical or inclined position, without pro-
viding a number of supports in the rear portion thereof.

Statement of invention

[0009] An object of the present invention is to over-
come the disadvantages of the prior art. An object of the
invention is therefore to provide a reinforcement element
for constructing earth covering, containment and rein-
forcement structures, the front wall of which is not sub-
jected to deformations as a result of the thrust applied
by the earth or the filling material. Another object of the
invention is to provide a reinforcement element which is
simple and economical to manufacture, to transport to
the installation site and to install. Another object of the
invention is to provide a reinforcement element which
can also be rapidly installed by non-expert operators. An-
other object is to provide a reinforcement element which
is reliable over time and which does not require particular
maintenance.

[0010] These objects and other objects are achieved
by areinforcement element having the features indicated
in the appended claims.

[0011] According to a first aspect, there is described a
reinforcement element for constructing earth covering,
containment and reinforcement structures, in particular
for constructing support walls. The reinforcement ele-
ment may comprise a reinforcement strip or web which
is formed by a mesh. This reinforcement element is ad-
jacent and secured to a containment structure for con-
taining earth or facing material, such as stones, rocks
and the like. The containment structure comprises at
least one front face which forms the facing of the support
wall. The front face may be vertical or inclined in such a
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manner that the superimposition of a plurality of rein-
forcement elements defines a support wall or a portion
thereof which is vertical or inclined, respectively. The
front face of the containment structure may be made of
double-torsion metal mesh. There can be fixed to the
front face of the containment structure a front panel of
electro-welded mesh. In the most advantageous form
thereof, the front panel of electro-welded mesh is fixed
to the external side of the containment structure, that is
to say, at the side of the exposed face of the facing, op-
posite the earth. In any case, it is also possible to couple
the panel of electro-welded mesh at the rear to the front
face in such a manner that it acts as a support for the
double-torsion metal mesh. In any case, the close posi-
tioning between the double-torsion metal mesh and the
electro-welded mesh, which is preferably but not exclu-
sively over the entire extent of the facing, stiffens the
containment structure, preventing it from becoming de-
formed underthe combined thrust of the earth, the stones
or rocks at the rear, and the weight of the containment
structures positioned thereabove. Another advantage is
that of providing smaller and more compact containment
structures with respect to the prior art. In the configuration
in which the electro-welded mesh is positioned at the
external side of the containment structure, that is to say,
at the side of the exposed face of the facing, there is a
substantial advantage from the production point of view
because it is quite convenient to couple the two meshes
and to fold the reinforcement element in such a manner
that it is easy to transport it and to unfold it at the instal-
lation site. Naturally, this does not exclude coupling two
mesh panels at both sides of the front face in order to
obtain a particularly rigid and resistant containment struc-
ture.

[0012] In order to fix the front panel of electro-welded
mesh to the front face of the containment structure made
of double-torsion metal mesh, it is particularly advanta-
geous to use metal fasteners, such as clips or C-rings.
This method allows a high production capacity to be ob-
tained with simple means which have been found to be
advantageous.

[0013] According to another aspect, the reinforcement
strip or web can be formed by a double-torsion metal
mesh. The front face of the containment structure can be
constructed integrally with the same double-torsion metal
mesh ofthe reinforcement strip. The double-torsion metal
mesh can be folded in the region of a common edge
between the reinforcement strip and the front face of the
containment structure. In this manner, the manufacture
of the reinforcement element is further accelerated, en-
suring the resistance and reliability thereof over time.
[0014] According to another aspect, the containment
structure can be an actual gabion made of double-torsion
metal mesh. Such a gabion may effectively contain
stones and rocks which serve to form the containment
wall structure. The front face of the gabion which will form
the exposed face is reinforced, as mentioned above, with
the front panel of electro-welded mesh. Advantageously,
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the gabion may comprise a lower face and an upper face
which are formed, together with the front face, by the
same web of metal mesh.

[0015] There is further described a method for manu-
facturing a reinforcement element according to any one
of the preceding claims, which may comprise the step of
providing a web of double-torsion metal mesh, for exam-
ple, of the type with hexagonal mesh. There can be set
down on this web of metal mesh a panel of electro-welded
metal mesh which preferably has a length equal to the
width of the web of metal mesh. Therefore, it is possible
to fix the panel of electro-welded metal mesh to the web
of metal mesh in a position which corresponds to a front
face of a containment structure which has a height equal
to the height of the electro-welded mesh panel. The front
face of the containment structure can be formed by trans-
versely folding the web of metal mesh in the region of at
least one of the two edges of the panel of electro-welded
metal mesh.

[0016] A support wall can be constructed by juxtapos-
ing and superimposing reinforcement elements of the
above-indicated type relative to each other. The gabions,
which are filled, for example, with stones, serve to con-
stitute the fagade or facing of the support wall while the
reinforcement strips extend in the rear embankment with
respect to the gabions in order to form a reinforced earth
section.

Brief description of the drawings

[0017] Additional features and advantages will be ap-
preciated from the following detailed description of a pre-
ferred embodiment with reference to the appended draw-
ings which are given by way of non-limiting example and
in which:

- Figure 1 is a schematic perspective view of a rein-
forcement element for constructing earth covering,
containment and reinforcement structures incorpo-
rating features of the present invention; and

- Figure 2 is a detailed view, drawn to an enlarged
scale, of the front wall of the reinforcement element
of Figure 1.

Detailed description

[0018] Now with reference to the Figures, there is il-
lustrated a reinforcement element 10 for constructing
earth covering, containment and reinforcement struc-
tures incorporating features of the presentinvention. The
reinforcement element comprises a gabion 12 of metal
mesh of the double-torsion type with hexagonal mesh.
The gabion 12 comprises a lower face or wall 13, a front
face or front wall 14, an upper face or wall 15, a rear face
orwall 16 and two lateral faces or walls 17. There extends
at the rear from the gabion 12 a reinforcement strip or
web 18 which is also made of metal mesh. The lower
wall 13, the front wall 13 and the upper wall 15 of the
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gabion 12 are preferably formed by a single web of metal
mesh 19 which is folded transversely. The rear wall 16
is constructed with a panel of metal mesh which is fixed
to the web of metal mesh 19. Alternatively, the rear wall
16 can be constructed by folding the web of metal mesh
19 in two. The side walls are also formed by two panels
of metal mesh which are fixed to the web of metal mesh
19. The metal mesh of the gabion 12 and the reinforce-
ment strip 18 is preferably of the double-torsion type with
hexagonal mesh. The metal mesh can be zinc-coated
and/or plastic-coated.

[0019] A front panel 20 of electro-welded metal mesh,
for example, with square mesh, is fixed to the front wall
14 of the gabion 12, externally with respect to the gabion
itself. As can better be seen in detail in Figure 2, the front
panel 20 is fixed to the front wall 14 of the gabion 12 by
means of metal fastenings 21, for example, clips, also
called "C-rings", or functionally equivalent systems.
[0020] Naturally, the gabion 12 is not limited to the par-
allelepipedal shape shown in Figure 1, but may assume
different formations in section. Preferably, the rear wall
16 is always vertical while the front wall 14 and the as-
sociated front panel 20 can be both vertical and inclined
in order to construct support walls which are vertical or
inclined, respectively. Though the lower, front and upper
walls of the gabion 12 are preferably constructed inte-
grally with the same web of metal mesh as the one from
which the reinforcement strip 18 is constructed, this does
not exclude the possibility of constructing the various
walls with panels of separate metal mesh and/or con-
structing the reinforcement strip 18 with a web of metal
mesh which is separate from the one used for the gabion
12. Figure 1 illustrates the preferred direction which the
hexagonal mesh take up at the various walls of the gabion
12.

[0021] In order to form a support wall, a plurality of
reinforcement elements 10 are juxtaposed and superim-
posed in such a manner that the gabions 12 form the
fagade or facing of the support wall. The reinforcement
strips 18 are encased in the earth behind the support wall
in order to form a reinforced earth embankment.

[0022] The reinforcement element 10 is manufactured
in a production facility where it is folded in order to be
transported to the installation location. In particular, there
are fixed to the web of metal mesh 19 the mesh panels
which form the rear wall 16 and the side walls 17. These
mesh panels are fixed with fastenings, for example, of
the helical type, along the contact edges thereof with the
web of metal mesh 19. The front panel 20 of electro-
welded mesh is further placed and fixed on the web of
metal mesh 19. The front panel 20 has a length equal to
the width of the web of metal mesh 19. The height of the
front panel 20 defines the height of the gabion 12 which,
during installation, is formed by folding the web of metal
mesh 19 along the edges of the front panel 20.

[0023] The web of metal mesh 19 is then folded, for
example, by setting down the portions of mesh web 19
corresponding to the front wall 14 and upper wall 15 on

10

15

20

25

30

35

40

45

50

55

the reinforcement strip 18. The side walls 17 can be fold-
ed inside. In a particularly compact formation, the rein-
forcement element 10 can be folded so as to have from
above dimensions which substantially correspond to the
dimensions of the front panel 20 of electro-welded mesh.
In another particularly compact formation, the reinforce-
ment element 10 can be folded so as to have from above
dimensions which substantially correspond to those of
the front panel 20 of electro-welded mesh adjacent to the
upper wall 15 which serves to form the gabion 12.
[0024] At the installation site, after setting down the
reinforcement element 10, and particularly the lower strip
12, on the section of earth to be reinforced, there is raised
the rigid panel 30 which drags with it the front strip 14 in
order to form the fagade. The front strip 12 can be sub-
stantially vertical, as illustrated in Figure 1, in order to
construct a vertical support wall or it may be inclined in
order to construct a generally inclined wall structure. The
rear wall 18 and the front wall 14 which is joined to the
front panel 20 are raised and joined to the side walls 17
by known systems, for example, with fastenings or metal
clips. The upper wall 15 is left open in order to allow the
gabion 12 to be filled with the filling material provided,
for example, stone. When filling is finished, the upper
wall 15 is closed in the manner of a cover by fixing the
end edge thereof to the upper edge of the rear wall 18
by known systems, for example, with fastenings or metal
clips.

[0025] The front panel 20 has a function which is both
aesthetic and functional, providing greater rigidity of the
facade. The rigidity of the facade allows more rapid in-
stallation in addition to benefits in environmental terms
as a result of the reduction of the filling stone.

[0026] Naturally, variants can be produced with re-
spectto the solutionillustrated and described above. The
gabion canbereplaced by an open containment structure
which is, for example, L-shaped, that is to say, without
the upper face and rear face with respect to what has
been described above, or C-shaped, that is to say, with-
out the single rear face with respect to what has been
described above. The front panel 20 can be fixed alter-
nately to one or the other side of the front wall 14. It is
also possible to provide two front panels 20 of electro-
welded mesh which are fixed to both sides of the face or
front wall 14. The front panel(s) 20 do not necessarily
have to involve the entire extent of the front wall 14 of
the gabion or more generally the containment structure,
but can have smaller dimensions, it being possible to
involve only portions of the front wall 14 and therefore of
the facing constructed with the reinforcement element.
[0027] Naturally, the principle of the invention remain-
ing the same, the forms of embodiment and details of
construction may be varied widely with respect to those
described and illustrated without thereby departing from
the scope of the present invention.
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Claims

1. Areinforcement element for constructing earth cov-
ering, containment and reinforcement structures, in
particular for constructing support walls, comprising 5
a reinforcement web (18) which is formed by a mesh
and which is arranged adjacent and secured to a
containment structure comprising at least one front
face (13) made of double-torsion metal mesh, to
which a front panel (20) of electro-welded mesh is 10
fixed.

2. A reinforcement element according to claim 1,
wherein the front panel (20) is fixed to the front face
(14) of the containment structure by metal fasteners 75
(20), such as clips or C-rings.

3. A reinforcement element according to claim 1 or
claim 2, wherein the reinforcement strip (18) is
formed by a double-torsion metal mesh, the front 20
face (13) being constructed integrally with the same
double-torsion metal mesh of the reinforcement strip
(18), which double-torsion metal mesh is folded in
the region of a common edge between the reinforce-
ment strip (18) and the front face (13). 25

4. Areinforcementelement according to any one of the
preceding claims, wherein the containment structure
is a gabion (12) made of double-torsion metal mesh.
30
5. A reinforcement element according to claim 4,
wherein the gabion (12) comprises a lower face (13)
and an upper face (15) which are formed, together
with the front face (14), by the same web of metal
mesh (19). 35

6. A method for manufacturing a reinforcement ele-
ment according to any one of the preceding claims,
comprising the steps of:

40
- providing a web of double-torsion metal mesh
(19),
- setting down on the web of metal mesh (19) a
panel of electro-welded metal mesh (20) which
has a length equal to the width of the web of 45
metal mesh (19),
- fixing the panel of electro-welded metal mesh
(20) to the web of metal mesh (19) in a position
which corresponds to a front face (14) of a con-
tainment structure which has a height equal to 50
the height of the electro-welded mesh panel to
be formed by transversely folding the web of
metal mesh (19) in the region of at least one of
the edges of the panel of electro-welded metal
mesh (20). 55
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