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FIG. 1

(57) Abstract: A production plant for a ground covering structure (6) comprises a plant inlet zone and a plant outlet zone for a
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A GROUND COVERING STRUCTURE AND A PLANT AND A METHOD FOR

PRODUCING SAID STRUCTURE

The present invention relates to the sector of ground

covering structures.
The invention has been developed with particular reference to
a ground covering structure comprising a layer of
geocomposite or a plastics material in general and a
reinforcing member with a high mechanical strength, for
instance of the grid type.kThe inyention also relates to =z
plant and a production methOd designed particularly for the
production of this ground covering structure.

It dis known from Italian Patent Specification No
01257665 to cover metal grids with a molten material by means
of a production process substantially comprising the
depositing of threads of this molten material on a metal grid
and the subsequent solidification of the threads by means of
a cooling fluid. One of the main drawbacks of the invention
set out in Italian Patent Specification No 01257665 is that
the threads do not adhere fully to the metal grid and may
therefore become detached from this grid during use.

The main object of the present invention is to resolve
the drawbacks of known structures by providing a ground
covering structure which, for instance, remains whole during
its use. A further object of the invention is to provide a
ground covering structure which is simple and economic to
produce, can be readily installed in safe conditions by
operators, and is reliable in use.

In order to achieve the above-mentioned objects, the
present invention relates to a ground covering structure and
the relative production plant and method as set out in the
appended claims.

One of the main advantages of the present invention is
that it provides a ground covering structure which is able to

retain, efficiently and in a lasting manner, ground areas of
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small or large dimensions. A further advantage of the

invention 1is that it provides a plant able to use, in
operation, a reinforcing member with a high mechanical
strength and a high coefficient of rigidity.

Other features and advantages will become clear from the
following detailed description of an embodiment of the
invention given with reference to the appended drawings which
are provided purely by way of non-limiting example and in
which:

~ Fig. 1 is a diagram of a plant for the production of a
ground'c6vering structure of the present invention;

Fig. 2 is a partial plan view of a further embodiment of
the metal grid of the present invention;

Fig. 3 is a partial plan view of a further embodiment of
the metal grid of the present invention;

Fig. 4 is a partial plan view of a further embodiment of
the metal grid of the present invention;

Fig. 5 is a partial plan view of a further variant of
the embodiment of Fig. 4;

Fig. 6 1s a partial view in cross-section of a ground
covering structure of the present invention.

In Fig. 1, a production plant 1 for a ground covering
structure 6 of the present invention comprises an inlet zone
*I” through which a reinforcing member 10, preferably of the
grid type, for instance, but not exclusively, a metal grid,
is inserted into the plant in order to form a reinforcing
structure according to the present invention, and an outlet
zone “0” from which the ground covering ' structure 6 1is
discharged from the plant.

The plant further comprises movement means for moving
the reinforcing member 10 from the inlet =zone “I” to the
outlet zone “0” in a predetermined direction of movement. The
movement means preferably comprise a drive member which is
preferably, but not exclusively, a roller 4. The roller 4 is

connected to motor and/or actuator means (not shown) designed



WO 2011/021137 PCT/IB2010/053667

3

to cause it to rotate about an axis 9, corresponding to its
axis of symmetry, in the direction shown by the arrow 8.
According to a further embodiment of the present invention,
the movement means also comprise a feed reel (not shown)
and/or a winder reel (not shown) disposed respectively in the
inlet zone and/or in the outlet zone of the plant in order to
facilitate the movement of the grid reinforcing member 10
and/or the collection of the finished covering structure 6.
The movement means may also comprise one or a plurality of
idle rollers 13 ‘disposed upstrezm and/or downstream of the
roller 4 on which theé reinforcing member and)or the
reinforcing structure may slide in the predetermined
direction of movement.

The production plant 1 further comprises means for
supplying a plastics material, preferably synthetic polymers
and even more preferably a geocomposite material 7 in a fluid
state, in the form of threads. The supply means preferably
comprise an extrusion unit 11 formed by a container within
which the plastics material is brought to its fluid state,
and a supply plate disposed on the base of the container. The
plate comprises a plurality of holes which may be selectively
closed, or a plurality of nozzles or any other supply means
through which the plastics material 7 can be supplied in its
fluid state in the form of threads. The extrusion unit 11 is
disposed in the vicinity of the drive roller 4 and more
particularly upstream of the drive roller 4 and downstream of
the inlet zone “I” in the predetermined direction of movement
or predetermined path of the reinforcing member 10. In this
configuration, the inlet zone “I” and the outlet zone “0” are
disposed opposite one another in the predetermined direction
or prédetermined path with respect to the extrusion unit 11.

The plant further comprises cooling means, for instance
a tank 2 containing a cooling fluid 3 which is preferably,
but not exclusively, water. The tank 2 1is elongated in a

preferential direction coinciding with the direction or path
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of movement of the reinforcing member 10 within the plant 1.

The drive roller 4 is partially immersed in the cooling fluid
3 and its longitudinal position in the preferential direction
or path may be adjusted with respect to the plastics material
supply means.

A person skilled in the art could obviously provide
different cooling means, for instance devices using air or
other cooling devices, without thereby departing from the
scope of the invention.

As shown in Fig. 1,.:the grid. reinforcing member 10
comprises a first surface lOa which'faces, in use, the drive-
roller 4 and a second surface 10b opposite'the first surface.

The spatial arrangement of the members making up the
system of the present invention is particularly designed to
achieve the objects and advantages described above. The
arrangement in which the inlet zone “I” and the outlet =zone
*0” are disposed opposite one another in the predetermined
direction or path with respect to the supply means 11 means
more specifically that the inlet zone “I” and the outlet zone
“O0” are disposed opposite one another with respect to a
vertical plane passing through a tangential line 4’ which isw
defined as the line below the free surface of the cooling
water 3 along which the first surface 10a of the reinforcing
member 10 comes into contact with the outer surface of the
roller 4.

As shown in Figs. 2 to 5, the reinforcing member 10
preferably, although not exclusively, comprises a metal grid.
This metal grid is more -preferably of the double twist type
with hexagonal mesh, comprising a plurality of adjacent wires
12 each interwoven with at least one corresponding
longitudinal wire 12. The metal wires 12 may preferably, but
not exclusively, be made from steel.

The metal grid 10 preferably, but not exclusively, also
comprises one or a plurality of metal cables 14, 16, each

interwoven or interlinked with at least one adjacent metal
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wire 12. The metal cables 14, 16 may be disposed in two

preferential directions, parallel and at right angles to the
direction of the wires 12, and may preferably, but not
exclusively, be joined to each other or to the wires 12 by
anchoring means 18. The anchoring means 18 may be disposed,
for instance, but not exclusively, at each point of
intersection of two cables 14, 16 or only at certain points
and preferably at the ends of each cable 14, 16. The
anchoring means 18 may be distributed in the metal grid 10 in
a substantially. uniform manner, or may be concentrated in
predetermined~zonesiofmthe metal giia 10 which will, in this
case, comprise zones with different surface strengths. The
distribution of the cables 14, 16 in the metal grid may also
be substantially uniform or non-uniform. It has been observed
that it is particularly advantageous, in terms of strength,
to dispose the cables 14, 16 in a regularly spaced manner
with a spacing in the range of 20 cm to 1.5 m, with preferred
spacings of 25, 40, 50 and 100 cm; these values should not,
however, be considered to limit the invention in any way.

Figs. 2 to 5 show, by way of example, some embodiments
and relative variants of the reinforcing member according-tos;:
the present invention. In these embodiments, the presence of
the cables 14, 16 increases the coefficient of rigidity of
the metal grid making it difficult, although not impossible,
to bend the metal grid in the longitudinal and transverse
directions in which the cables 14, 16 extend.

In Fig. 2, a metal grid 10 comprises a plurality of
longitudinal wires 12 adjacent to one. another so as to define
a longitudinal direction of the metal grid 10. Each wire 12
comprises at least one twisted section 20 and one non-twisted
section 21 and 1is interwoven with at least one other
respective longitudinal wire 12, preferably at the location
of their respective twisted sections 20. The metal grid 10
further comprises one or a plurality of longitudinal metal

cables 14 disposed interwoven with the wires 12. The
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longitudinal cables 14 may be disposed between two wires 12
or adjacent to one of these wires, for instance at one edge
of the metal grid 10. The longitudinal metal cables 14
comprise sections 24 about which twisted sections 20 of one
or a plurality of adjacent wires 12 are twisted. According to
a further advantageous feature of the present invention, the
longitudinal cables 14 may also comprise twisted sections
engaged with the longitudinal wires of the metal grid.

Fig. 3 shows a further embodiment of the present
igvent}qg,in_which a_@etal grid,lo.simi}arwto thatgshown in
“Fié.'Z éomprises one or a plurality of transverse cables 16
disposed transversely to the 1longitudinal cables 14. The
transverse cables 16 are interwoven over their entire length,
or only over part of that length, with the longitudinal wires
12 and/or the longitudinal cables 14 and disposed externally
to interwoven zones 22 formed by two twisted sections 20 of
wires 12 and/or by the sections 24 of longitudinal cables 14.
The anchoring means 18 preferably, but not exclusively,
comprise shaped plates 30 or clampé 32 or eyelets 42 obtained
directly in the transverse cables 16 or engaged therewith as
shown in Fig. 5.

Anchoring means of the same or different types may be
used at will in the same metal grid without thereby departing
from the scope of the present invention.

In one of the further embodiments shown in Fig. 4, the
metal grid 10 comprises one or a plurality of transverse
wires 34 engaged with the 1longitudinal wires 12 or the
longitudinal cables 14 by means of the anchoring means 18
described above. In this configuration, the anchoring meéns
18 disposed on the edge of the grid 10 comprise one end 36 of
the transverse wires 34 wound about a longitudinal wire 12 or
a longitudinal cable 14.

In operation, according to the method of the present
invention, a grid reinforcing member, for instance a metal

grid 10 as described above, is placed in the inlet zone “I”
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of the plant 1. The metal grid 10 is then engaged with the

movement means until it is wound on a lower portion of the
roller 4. The roller 4 is then caused to rotate and, as it
rotates, drives the metal grid 10 towards the outlet zone
“0”, optionally with the assistance of a winder reel disposed
downstream of the roller 4. At the same time, the supply
means, preferably the extrusion unit 11, start to supply the
plastics material 7 in the fluid state contained therein,
such that the threads 5 are deposited on the metal grid 10.
\Adyantagepus}y( tpe;reciprocal arrangementuof_the"ro}ler 4u
and the ektfuéion unit 11 may be such that a first proportion
of threads 5 comes into contact with the surface of the metal
grid 10 before the latter is immersed in the cooling fluid 3,
and remains engaged with the mesh of the grid and also
projects below the latter in a haphazard manner in the
vicinity of the surface 10b. When the portion of metal grid
10 with the threads of plastics material comes into contact
with the cooling fluid 3, the threads become tangled and are
attached to the mesh of the grid on both the first surface
10a and the second surface 10b.

In this arrangement, a second proportion of threads 5~
falls directly into the cooling fluid in a position between
the outer surface of the roller 4 and the first surface 10a
of the metal grid. This second proportion of threads 5
becomes tangled as the threads fall into the cooling fluid 3
and then engages with the first surface 10a and the threads 5
already present on the metal grid 10. The rotation of the
roller then drives the first surface 10a in contact with the
outer surface of the roller 4 pressing the second proportion
of threads 5 on the first surface 10a. In this way, even if
the second proportion of threads 5 tends to harden when it
comes into contact with the cooling fluid 3, thereby reducing
its ability to engage with and adhere to the grid 10, the
pressure action between the grid and the roller 4 makes it

possible to overcome this drawback and improve adhesion.
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Preferably, the peripheral speed of the roller 4 is lower

than the speed at which the threads 5 of plastics material
emerge from the extrusion unit 11 so that the reinforcing
member 10 may be completely covered by the threads 5.

On output from the roller 4, a ground covering structure
6, partly shown in detail in Fig. 6, is thus produced and
comprises a metal grid 10 completely covered by a layer of
geocomposite formed by the tangled threads 5 in the solid
state. This covering structure comprises a lower portion 60
and;an'upper;portioq Qiﬁrespggpively facing the.-first snrface .
10a and the second surface 10b of the metal grid 10. |

‘ According to one of the embodiments of the present
invention, following the crushing action of the roller 4, the
concentration of threads on the lower portion 60 of the
covering structure is substantially denser than the
concentration of threads on the upper portion 61. The
thicknesses of the layer of geocomposite of the two portions
60, 61 of the covering structure depend on the relationship
between the speed at which the threads 5 fall and the speed
of rotation of the roller 4. In other words, the grid
structure 10 1is disposed substantially in an intermediate
position with respect to the overall thickness of the
finished reinforcing structure, and the plastics wires
tangled therewith are denser or more compact on one of the
two sides of the grid structure than on the other side.

The tangling of the plastics wires on the grid
reinforcing structure, whether substantially uniform or at
different densities on the two sides of the grid reinforcing
member, makes it possible to retain, effectively and in a
lasting manner, ground areas of small or large dimensions.

Naturally, the principle of the invention remaining the
same, the embodiments and details of construction may be
widely varied with respect to those described and
illustrated, without thereby departing from the scope of the

present invention.
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CLAIMS

1. A production plant for a ground covering structure
(6), said plant comprising:

- a plant inlet zone and a plant outlet zone for a
grid reinforcing member (10),

- movement means (4) designed in operation to move
the grid reinforcing member (10) along a predetermined path
from the inlet zone to the outlet zone,

- = supply= means -411) for the supply of the .plastics ..
material in the form of threads (7) in the fluid state to the
grid reinforcing member (10),

- cooling means (2, 3) for cooling, in operation, the
plastics material in the form of threads (7) and thus to form
a tangled plastics structure on the grid reinforcing member
(10),
characterized in that the inlet zone and the outlet zone are
disposed opposite one another along the predetermined path
with respect to the supply means (11).

2. A plant according to claim 1, characterized in that
the movement means comprise a roller (4) <connected~ to-
actuator means designed in operation to cause it to rotate
about an axis in order to move the reinforcing member along
the predetermined path.

3. A plant according to claim 2, characterized in that
the supply means (l1l1l) are disposed downstream of the inlet
zone and upstream of the roller (4) for movement along the
predetermined path.

4. A plant according to claim 3, characterized in that
the cooling means comprise a tank (2) which extends along the
predetermined path, the tank containing a cooling fluid (3).

5. A plant according to any one of the preceding
claims, characterized in that the means (11) for supplying
plastics material in the form of threads comprises a

container for plastics material (7) in its fluid state, a
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supply plate disposed on the base of the container and a

plurality of supply nozzles for supplying the threads.

6. A ground covering structure comprising a plastics
structure (7) with threads tangled on a grid reinforcing
structure (10), disposed in an intermediate position with
respect to the thickness of the covering structure,
characterized in that the concentration of threads on one
side of the grid reinforcing structure (10) is substantially
denser than the concentration of threads on the other side of
“the grid reinforcing structure (10).. . . -~ v .o
VEJFMA‘ggbund ‘covering structure accordinghfo.claim 6, the
grid reinforcing structure (10) comprising a plurality of
adjacent 1longitudinal wires (12) each interwoven with at
least one respective adjacent Ilongitudinal wire (12),
characterized in that the grid reinforcing structure (10)
further comprises one or a plurality of longitudinal metal
cables (14) each interwoven or interconnected with at least
one adjacent longitudinal wire (12).

8. A ground reinforcing structure according to claim 6
or 7, characterized in that it is produced by a production
plant according to any one of claims 1 to 5.

9. A method for the production of a ground covering
structure (6) comprising the stages of:

- providing a grid reinforcing member (10),

- immersing and moving the reinforcing member (10)
within a cooling fluid (3) along a predetermined path,

- supplying plastics material in the fluid state in
the form of threads (5) to a portion of the reinforcing
member (10) immersed in the cooling fluid by means of supply
means (11),

- pressing the plastics material in the form of
threads (5) deposited on the portion of the reinforcing
member immersed in the cooling fluid (3) to promote its
adhesion in a tangled manner to the grid reinforcing

structure (10),
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- removing the portion of the reinforcing member with

the plastics material adhering to it (60, 61) from the
cooling fluid (3).

10. A method according to claim 9, characterized in
that the grid reinforcing member comprises a grid with a
plurality of adjacent longitudinal wires (12) each interwoven
with at least one adjacent longitudinal wire (12), the grid
reinforcing structure (10) further comprising one or a
plurality of longitudinal metal cables (14) each interwoven
or intercqngeg;ed._w%?h; at least  Qpe,,adjacgntﬁwlongiQFQipal

wire (12).
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