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(54) GABION

(67)  The presentinvention concerns a cage for con-
taining and carrying inert material, which comprises a
base and side walls, in the form of wire meshes com-
posed of horizontal and vertical rods in crisscrossed ar-
rangement, wherein at least one vertical wall is connect-
ed to the base of the cage, at its bottom end, by approx-
imately J-shaped hooks, which are designed to impart
structural stability and resistance to vertical stresses
caused by the weight of the material, during unloading,
lading and transport of the cage.
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Description
Field of the invention

[0001] The presentinvention relates to a cage for con-
taining and carrying inert material, particularly composed
of wire mesh walls, as defined in the preamble of claim 1.

Discussion of the related art

[0002] In the field of building and civil works, particular
baskets or cages, mainly made of metal, and adapted to
be filled with substantially inert materials, such as bricks,
rocks, stones and/or pebbles, are known to be used to
form retaining bases/walls, embankments or means for
retaining unstable banks.

[0003] These cages are installed after having been
filled, on site, with inert materials, to create a flexible,
permeable and monolithic structure.

[0004] Typically,these cages are composed of several
substantially flat surfaces, each consisting of a wire
mesh, which are connected together to form a container
that will define an inner volume designed to be filled with
the material, in use, and an upper opening for loading.
[0005] The cage often has the shape of a parallelepi-
ped, with a base surface and four vertical surfaces or
walls, connected to the base at their bottom and to the
adjacent vertical walls at their sides, to define an inner
volume and form the aforementioned upper opening.
[0006] The vertical walls are known in the art to be
connected to the base in various manners.

[0007] Welding methods may be used to connected
the surfaces at the adjacent sides otherwise wire ele-
ments may be suitably connected around the mesh of
both surfaces at the sides.

[0008] Alternatively, various jointing methods have
been suggested in which one or more of the horizon-
tal/vertical rods of each wire mesh surface are bent to
various shapes, for the bends to be anchored to the clos-
est rods of the adjacent surface.

[0009] This is a simple method to ensure mechanical
strength of the cage structure without requiring excessive
complexity.

Prior art problem

[0010] Nevertheless, these methods of connecting the
vertical walls to the case do not ensure adequate stability
of the structure as a whole, as the inert material is being
unloaded, loaded and carried.

[0011] Forexample, EP1505211 discloses aZ-shaped
hook for connecting the vertical wall and the base, such
that both the first two horizontal rods of the base are
encircled.

[0012] Nevertheless, this arrangement does not en-
sure proper stability to the cages during unloading and
assembly, and makes it difficult to stack them when form-
ing retaining walls.
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SUMMARY OF THE INVENTION

[0013] The above described prior art clearly shows
manufacturers of cages for containing inert material
would strongly need for a structure that obviates the
above mentioned problems.

Advantages of the invention

[0014] According to the present invention, this object
is fulfilled by a cage for containing inert material as de-
fined in the features of claim 1.

[0015] Within this object, it is important to determine
particular shapes for the hooks located at the ends of the
vertical rods of the vertical walls, which are useful for
connecting the latter to the base of the cage.

[0016] As defined in claim 1 herein below, the present
invention can provide a cage that is able to ensure sta-
bility of the structure during loading, unloading and trans-
port, and also to simplify assembly of each individual
cage and stacking of a plurality of cages for creating com-
plex structures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The characteristics and advantages of the
present disclosure will appear from the following detailed
description of a possible practical embodiment, illustrat-
ed as a nonlimiting example in the set of drawings, in
which:

- Figure 1 shows a perspective view of the cage for
containing inert material according to the presentin-
vention;

- Figure 2 shows the detail of the hook for connecting
the vertical walls to the base of the cage according
to claim 1;

- Figure 3 shows a possible embodiment of a hook
designed to allow transport of the cage of Figure 1;

- Figure 4 shows a sectional view of the hook of Figure
3.

DETAILED DESCRIPTION

[0018] Referring to the aforementioned figures, the
cage of the present disclosure is generally designated
by numeral 1.

[0019] The cage 1is composed of several substantially
flat surfaces, each consisting of a wire mesh, composed
of horizontal and vertical rods in crisscrossed pattern.
[0020] Preferably, the horizontal and vertical rods of
each surface are perpendicular to each other, to form a
rectangular wire mesh.

[0021] As used herein, the term "rod" is intended to
designate a reinforcing rod, bar or shaft having an elon-
gate shape and a substantially constant, e.g. circular,
section, with a diameter ranging from 1 mm to 10 mm.
[0022] The rods are preferably made of galvanized
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metal, to be thus protected from galvanic corrosion.
[0023] The cage 1 has the shape of a parallelepiped,
and comprises a substantially rectangular base 2 and
four vertical surfaces or walls 3, each connected to the
base 2 atits bottom end 3 and to the two adjacent vertical
walls at its respective lateral ends 3b.

[0024] Inthe presentembodiment, the base 2 compris-
es a plurality of horizontal rods 20 and a plurality of ver-
tical rods 2v.

[0025] The vertical rods 2v are welded to the horizontal
rods 20 and are placed both above and below the hori-
zontal rods 20 to impart strength to the base 2.

[0026] Sincethe base 2 has a substantially rectangular
shape, characterized by two long sides and two short
sides, the vertical walls 3 may be also differentiated into
long walls 3c and short walls 3d.

[0027] Inlight of the above, the cage 1 defines an inner
volume that is designed to be occupied by the inert ma-
terial when it is loaded, and an upper opening for loading
it.

[0028] Referring to the present exemplary embodi-
ment, the connection between each vertical wall 3 and
the base 2 at the bottom end 3a is ensured by the provi-
sion of one hook 5 for each vertical rod 4 of the vertical
wall 3, which may take different forms according to the
relevant vertical wall.

[0029] At the short walls 3d, connection is provided by
a U-shaped hook 5a, known in the art, for joining each
vertical rod 4 to the first vertical rod 2a of the base 2.
[0030] Such U-shaped hook system 5a is also used to
join the vertical walls 3 together; according to the present
embodiment, the U-shaped hook 5a is provided at the
ends of the horizontal rods of the long vertical walls 3c,
for connecting each horizontal rod to the first vertical rod
of each adjacent short vertical wall 3c.

[0031] Advantageously, according to one embodiment
of the present invention, a J-like conformation is used for
the hook 5b for connecting each vertical rod 4 of the long
vertical walls 3c.

[0032] The J-shaped hook 5b comprises a first vertical
portion 5¢, substantially perpendicular to the base sur-
face, and continues with a first loop 5d which encircles
the first horizontal rod 2b of the base 2.

[0033] The first horizontal rod 2b is the outermost rod
of all the horizontal rods in the base 2 and is followed by
a second horizontal rod 2¢ and a third horizontal rod 2d,
in this order.

[0034] Thefirstloop 5d engages the first horizontal rod
2b and defines a curve at a substantially 90° angle.
[0035] Downstream from the first loop 5d, the hook 5d
has a first straight portion 5e, substantially parallel to the
support surface.

[0036] It shall be noted that the term support surface
is intended to designate, for example, the area of the
ground upon which the cage is designed to be placed,
or the top surface of a cage upon which an additional
cage is stacked to form a barrier and/or a retaining wall.
[0037] Theportion5e extends below the base 2, reach-
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ing past the second horizontal rod 2c.

[0038] This first straight portion 5e is useful to impart
proper stability to the cage 1 during unloading and as-
sembly, i.e. when no load of inert material is present.
Also, it facilitates stacking of a plurality of cages for cre-
ating complex structures.

[0039] Downstream from the first straight portion 5e, a
second straight portion 5f is provided, which extends in
a direction incident on the support surface, to extend
above the third horizontal rod 2d.

[0040] The second straight portion 5f, according to the
embodiment of Figure 2, has an imaginary projection on
the plane normal to the support surface and to the long
vertical wall 3c which, with reference to the trigonometric
circumference, has an angular coefficient that lies in the
second quadrant.

[0041] Preferably, the second straight portion 5f is in-
clined to the support surface at an angle o ranging from
10° e 70°.

[0042] A second loop 5g and a third straight portion 5h
are provided for anchoring the long vertical wall 3c to the
base 2. The loop 5g encircles the aforementioned third
horizontal rod 2d.

[0043] Thesecondloop 5gengages the third horizontal
rod 2d and defines a curve at a substantially 180° angle.
[0044] The third straight portion 5h extends in a direc-
tion incident on the support surface.

[0045] The third straight portion 5h, according to the
embodiment of Figure 2, has an imaginary projection on
the plane normal to the support surface and to the long
vertical wall 3c which, with reference to the trigonometric
circumference, has an angular coefficient that lies in the
second quadrant.

[0046] The third straight portion 5h is inclined to the
support surface by an angle B which, according to a pre-
ferred embodiment, is equal to the aforementioned angle
a, such that the second straight portion 5f and the third
straight portion 5h are preferably parallel.

[0047] In light of the above, the angle B may generally
assume values that can be also other (greater or smaller)
than those mentioned above for the angle a.

[0048] Thesecondloop 5gand thethird straight portion
5h are designed to ensure safety of the hook 5b and
impart optimized structural stability to the cage 1 during
loading and transport.

[0049] Concerning transport, also referring to Figures
3 and 4, and according to a preferred embodiment, the
cage 1 comprises at least two comb-like hooks 7 com-
prising a substantially flat quadrangular body 7a extend-
ing in a longitudinal direction, and having a top edge 7b
and a bottom edge 7c.

[0050] At the bottom edge, the comb-like hook 7 com-
prises a plurality of comb teeth 7d, substantially extend-
ing the body 7a and bent at least partially into a U shape.
[0051] Each comb-like hook 7 also comprises a plural-
ity of holes 7e formed in the body 7a and longitudinally
arranged along such body 7a.

[0052] Eachofthetwo long vertical walls 3c ofthe cage



5 EP 3 073 017 A1 6

1 comprises, as described above, a plurality of horizontal
rods 6, including a top horizontal rod 6a characterized
by being the farthest rod from the base 2.

[0053] Inlightofthe above, each comb-like hook 7 par-
tially engages the top horizontal rod 6a by the aforemen-
tioned U-shaped comb teeth 7d, while the comb-like hook
7 is left free of rotating about the top horizontal bar 6a.
[0054] During transport, the cage 1 is lifted by hoist
means, not shown, which engage the cage 1 atthe holes
7e of the two comb-like hooks 7, the latter assuming thus
a position transverse to the support surface.

[0055] Once the cage 1 has been positioned, it is re-
leased from the hoist means and the comb-like hooks 7
are rotated to such a position that the body 7a, substan-
tially parallel to the support surface, will rest on the inert
material itself or on a closing surface 8, if any.

[0056] Therefore, these comb-like hooks afford simple
and practical transport, and can assume a position that
ensures the lack of bulk transverse to the support surface
once transport has been completed, thereby allowing a
plurality of cages to be stacked one above the other to
form complex structures such as barriers and/or retaining
walls.

[0057] Those skilled in the art will obviously appreciate
that a number of changes and variants may be made to
the above described cage, to fulfill particular require-
ments, without departure from the scope of the invention,
as defined in the following claims.

Claims

1. A cage (1) for containing inert material, which com-
prises a plurality of wire mesh surfaces composed
of horizontal and vertical rods in crisscrossed pat-
tern, said plurality of surfaces including a base (2)
and vertical walls (3), each of said vertical walls (3)
being connected at its bottom end (3a) to said base
(2) and to the adjacent vertical walls at its respective
lateral ends (3b), to thereby define a space within
said cage (1) for containing the inert material, char-
acterized in that each vertical rod (4) of atleast one
vertical wall (3) has a hook (5b) at said bottom end
(3a), which hook comprises:

- a vertical portion (5c) substantially perpendic-
ular to the support surface;

- a first loop (5d), which extends said vertical
portion (5c¢), to wrap around a first horizontal rod
(2b) of said base (2), which is the outermost rod
of a plurality of horizontal rods (20) of said base
(2), proximate to an edge of said base (2);

- a first straight portion (5e), which extends said
first loop (5d), parallel to a support surface and
below said base (2) reaching past a second hor-
izontal rod (2c) adjacent to said first horizontal
rod (2b);

- a second straight portion (5f), which extends
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said first straight portion (5e) in a direction inci-
dent on the support surface, to extend above a
third horizontal rod (2d), adjacent to said second
horizontal rod (2c);

- asecond loop (5g), which extends said second
straight portion (5f) to wrap around said third hor-
izontal rod (2d).

2. Acage (1) as claimed in claim 1, wherein said hook
(5b) comprises a third straight portion (5h), which
extends said second loop (5g) in a direction incident
on the support surface, said third straight portion (5h)
being substantially parallel to said second straight
portion (5f).

3. Acage (1) as claimed in any of the preceding claims,
wherein said second straight portion (5f) is inclined
to the support surface at an angle o, said angle o
ranging from 10° to 70°.

4. A cage (1) as claimed in claim 2, wherein said third
straight section (5h) is inclined to the support surface
at an angle B.

5. Acage (1) as claimed in claim 1, wherein each ver-
tical rod (4) of at least one vertical wall (3) has an at
least partially U-shaped hook (5a) at said bottom end
(3a), for connecting said vertical rod (4) to a first ver-
tical rod (2a) of said base (2), said first vertical rod
(2a) being the outermost rod of the vertical rods (2v)
of said base (2).

6. Acage (1)as claimed in any of the preceding claims,
wherein said vertical walls (3) comprise horizontal
rods (6), said horizontal rods (6) comprising a top
horizontal rod (6a), said top horizontal rod (6a) being
the farthest rod from said base (2) of all said hori-
zontal rods (6).

7. Acage (1) as claimed in any of the preceding claims,
characterized in that it comprises at least one
comb-like hook (7).

8. A cage (1) as claimed in claim 7, wherein said at
least one comb-like hook (7) comprises:

- a substantially flat quadrangular body extend-
ing inalongitudinal direction, said body (7a) hav-
ing a top edge (7b) and a bottom edge (7¢);

- a plurality of comb teeth (7d) extending said
body (7a) at said bottom edge (7c) of said body
(7a), said comb teeth (7d) having an at least
partially U-shaped configuration;

- a plurality of holes (7e) formed in said body
(7a) and longitudinally arranged along said body
(7a).

9. A cage (1) as claimed in claim 8, wherein said plu-
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rality of comb teeth (7d) at least partially engage said
top horizontal rod (6a).
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