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FOR ATTACHING THIS SOLE

o ded in the concrete element (5) for fixing of the elastic mat (2).

(57) Abstract: Flastic sole with a concrete element (5) on which rails (6) of a railway rest, whereby this elastic sole comprises an
elastic mat (2) and a tack mat (3) which are manufactured out of a pneumatic tyre, whereby the tack mat (3) is at least partly embed-
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Recycled elastic sole for concrete elements under the rails of a railway and

method for attaching this sole

The invention concerns an elastic sole with a concrete element
on which the rails of a railway rest, in pérticular a sleeper, whereby'this elastic
sole comprises a tack mat and an elastic mat which are fixed to one another.
Said tack mat contains a textile structure which is at least partly embedded in the
concrete element so as to anchor the elastic sole to the concrete element.

Further, the invention also concerns a method for
manufacturing an elastic sole and a concrete element with an elastic sole on
which this concrete element is intended to rest.

These elastic soles are used to dampen the transfer of
vibrations of the rails and the sleepers to the underlying railway bed, for
example to avoid any damage to the ballast bed. Thus, the life of the ballast
stones on which the sleepers rest is extended. The elastic soles must thereby

resist relatively high horizontal shear resistances. A firm attachment of the sole

~ to the concrete element is hereby very important.

According to the present state of the art, elastic soles are fixed
to the concrete elements by embedding these soles at least partly in the concrete.
Such elastic soles are described for example in patents EP1186709B1 and
EP1298252B1.

European patent EP1186709B1 describes van elastic sole which
is provided with upright parts which have hooks in the shape of a harpoon.
These parts are embedded in the bottom side of the concrete sleeper. These
upright parts are disadvantageous in that they penetrate rather deeply in the
concrete and consequently have an adverse effect on the strength of the concrete
sleepets.

European patent EP1298252B1 describes a method for
connecting a concrete sleeper to a railway bed by means of an elastic mat
whereby this elastic mat is fixed to the concrete by means of a geotextile. To
this end, the geotextile is embedded in the wet concrete of the concrete sleeper

on the one hand, and it is either embedded in the elastic mat or welded to the
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latter on the other hand. Said geotextile is disadvantageous, however, in that its
fibres become detached under the influence of shear resistances, as a result of
which the sleeper comes off the elastic mat.

Further, it is also difficult to attach such existing elastic soles
in the concrete when the concrete is too dry or if any chippings are present in the
concrete.

The invention aims to remedy these disadvantages by
providing an elastic sole and a method which make it possible to provide the
bottom side of a concrete element, in particular a sleeper, with an elastic sole in
a simple manner.

The present invention also aims to provide a solution which
make it possible to attach the elastic sole in such a manner that it will resist
much higher shearing forces than the present solutions without compromising
the strength of the concrete element.

Moreover, the invention aims to. propose a solution that is
more environmentally friendly and cost-effective compared to current solutions.

To this aim, at least a part of a rubber layer of a pneumatic tyre
is removed, which part forms an elastic mat, whereby this part is removed from
said pneumatic tyre together with at least a part of a textile layer, such that an-
elastic sole is obtained with the above-mentioned part of a textile layer on one
side, which forms a tack mat. This tack mat is hereby at least partly embedded
in the elastic mat and it has at least partially free textile parts. These free textile
parts of the tack mat are at least partly embedded in the concrete element by
providing the tack mat against wet concrete of the concrete element, such that
the free textile parts penetraté in an outer layer of the concrete element, after
which this wet concrete hardens and the tack mat is anchored in the concrete
element, such that finally the elastic mat is attached to the concrete element by
means of the tack mat.

The concrete element forms a sleeper, for example, on which
the rails of a railway rest.

Practically, the part of the rubber layer forming the elastic mat

and the part of the textile layer are removed together from said pneumatic tyre,
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such that the textile parts of the textile layer extend above the elastic mat up to a
height which amounts to 0.1 to 3 mm, in particular 0.2 to 2 mm, and preferably
0.2 to 1 mm. _

Advantageously, the rubber layer and/or the textile layer are
provided with at least a longitudinal and/or a diagonal incision.

The invention also concerns an elastic sole with a concrete
element on which the rails of a railway rest, in particular a sleeper, whereby this
.elastic sole comprises an elastic mat and a tack mat which are fixed to one
another, whereby this tack mat is provided with textile parts which are
embedded at least partly in the concrete element and, preferably, also at least
partly in the elastic mat, whereby the textile parts consist at least partly of cords
extending practically parallel to the elastic mat. In particular, the invention also
concerns a method for manufacturing an elastic sole with a tack mat derived
from a pneumatic tyre.

Other particularities and advantages of the invention will
become clear from the following description of practical embodiments of the
method and device according to the invention; this description is given by way
of example only and does not limit the scope of the claimed protection in any
way; the figures of reference used hereafter refer to the accompanying drawings.

, Figure 1 schematically represents a cross section of an elastic
sole with a concrete element according to an embodiment of the invention.

Figure 2 schematically represents a detail of figure 1
displaying a tack mat with an elastic mat.

Figure 3 schematically represents the construction of a rubber
pneumatic tyre, in particular a schematic cross section of a radial tyre.

The invention generally concerns an elastic sole for a concrete
element 5. In particular, the invention concerns an elastic sole for a sleeper on
which the rails 6 of a railway rest, as is schematically represented in figure 1.
This elastic sole is situated in a railway between the concrete element 5 and the
ballast 1 of the railway bed. Such soles protect the ballast stones and extend
their life. Further, the invention also concerns a method for manufacturing a

concrete element 5 with an elastic sole attached to it.
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According to the invention, the elastic sole consists of an.
elastic mat 2 and a tack mat 3, whereby the tack mat 3 is used to fix the elastic
mat 2 to the concrete element.

The elastic sole is obtained from a pneumatic tyre, in particular

. acar tyre or the like. Thus, material from a worn tyre can be at least partly used

for this purpose. Said car tyre may consist for example of a radial tyre or a
cross-ply tyre and it contains mainly an elastic material such as synthetic rubber.
In general, a pneumatic tyre is built as represented in figure 3.
The outside 10 has a rubber tread 7, possibly embossed. Said tread 7 is the
upper side of a rubber top layer 13. Under this rubber top layer 13 is situated
what is called a carcass or textile layer 14 with a rubber underlay 12 underneath.
Also several other layers may be pfovided and/or an additional reinforcement in
steel. The inside 11 of such a tyre is usually provided with a rubber airtight
layer. , |
. According to a method of the invention, the rubber top layer 13
and the textile layer 14 lying against it are removed together from the tyre in the
circumferential direction of the latter. To this end, the top part of the tyre is cut
off, preferably practically parailel to the tread 7 and the textile layer 14, right
under the textile layer 14. A strip is hereby obtained comprising at least a part of
the textile layer 14 and a part of the rubber layer 13. The strip hereby has a
width, for example, corresponding more or less to the width of the tread 7. This

width may amount for example to some 180 mm and it depends on the

- dimensions of the recycled car tyre.

25

30

Said strip may also be obtained by making use of a plane or
grater so as to remove material from the inside of the pneumatic tyre. It is also
possible to remove material from the outside of the pneumatic tyre in this way.

Consequently, according to the invention, at least a part of the
thickness D of the textile layer 14, together with at least a part of the thickness E
of a rubber layer 13 lying against it are removed from the pneumatic tyre.

The total thickness C of the strip also depends on the nature of

the car tyre and the wear of its tread 7. Said thickness C may amount for
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example to some 5 mm to 15 mm. Preferably, the thickness amounts to some 6
mm to 10 mm, in particular some 8 mm, or in particular some 6 mm to 7 mm.

If desired, several strips can be combined. Thus, these strips
can be placed next to one another and stiffened via what is called a
'temperature/pressure/time' process (TPT) in a press oven. The strips are hereby
rigidly fixed to each other by subjecting the elastomeric rubber to an elevated
temperature and pressure for a certain period of time. Thus can be obtained a
strip that is wider than the tread 7 of a pneumatic tyre. .

4 The textile layer 14 contains textile threads and/or cords 4
which, for example in a radial tyre, run mainly parallel to the surface of the tyre
and crosswise in relation to the driving direction. The driving direction is in this
case the direction in which the tyre moves when rolling over the tread 7. These
textile threads and/or cords 4 can be made for example of synthetic fibres such
as rayon, polyester, polyamide and/or aramid. Said textile layer 14 may also
contain steel wires.. Consequently, depending on the application of the elastic
sole, it is possible to select a specific type of car tyre to be recycled.

As a result, the textile layer 14 consists of a structure with
textile parts such as textile threads and/or cords 4. Thus, the textile layer 14 may
consist of a woven structure, parallel cords 4 and/or intersecting cords 4. Thus,
this structure may consist of parallel cords 4 which are joined and are possibly
interwoven. Said structure has a certain thickness which may amount for
example to 1 mm to 3 mm, preferably some 2 mm. These textile threads and/or
cords 4 are at least partly embedded in the rubber top layer 13. Further, these
textile threads and/or cords 4 are at least partly free on a side opposite the rubber
top layer 13.

When the textile layer 14 is already at least partly embedded in
the rubber layer 13, usually no additional provisions have to be made for fixing
the tack mat 3 to the elastic mat 2.

The textile parts 4 preferably extend above the elastic mat 2 up
to a height which amounts to 0.1 to 3 mm, in particular 0.2 to 2 mm, and

preferably 0.2 to 1 mm:.
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The textile layer 14 may be processed such that textile parts 4
raise themselves at least partly better. The textile layer 14 may be processed for
example by means of a comb, a plane or a sanding element such as sanding
paper, a scourer or a sanding block. Thus are obtained erected textile parts 4
which will be more able to integrate in the concrete. These textile parts 4 may
also at least partly consist of fine erected hairs of the textile layer 14.

It is possible to provide incisions in the rubber top layer 13
and/or the textile layer 14 to thus make the elastic mat 2 with the tack mat 3
more flexible and also flatter. Said incision can be provided for example
longitudinally and/or diagonally in relation to the driving direction of the tyre.

Further, if necessary, the strip can be punched or sawn to a
desired size. Thus can be obtained a strip with dimensions that are suitable to be
put under a sleeper.

According to the method of the invention, the concrete element
5 and the tack mat 3 are put together when the concrete of the concrete element
5 is still wet and has not cured yet. The tack mat 3 has a surface with a three-
dimensional structure which penetrates in the wet concrete. This structure
consists of the textile threads and/or cords 4 of the textille layer 14 which are at
least partly embedded in the rubber layer and extend at least partly further in the
concrete, as shown in figure 2.

After the concrete has dried and cured, the tack mat 3, as a
result, is at least partly embedded ‘in the concrete element 5. The tack mat 3
hereby merely extends in a thin layer of concrete 8 up to a certain depth A.
Thus, the tack mat 3 preferably merely extends in what is called the laitance,
such that it does not adversely affect the firmness of the concrete element 5.
Further, any chippings 9 that are present in the concrete will not hinder the
anchoring of the tack mat 3.

When the elastic sole fits closely against the concrete element,
the textile structure will extend in the concrete element up to a depth A which
preferably maximally amounts to 0.2 to 4.0 mm.

In order to evaluate the strength of the connection between the

tack mat and the concrete element, a pull-out force may be determined. This
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pull-out force is in this case the force needed to pull the tack mat out of the
concrete element, such that the elastic sole comes off the concrete element.

By means of the above-described method can be obtained a
concrete element with an elastic sole whereby the pull-out force amounts to at
least 0.6 to 1.0 MPa, even to at least 1.7 MPa.

It is of course important that the textile structure as such is
sufficiently strong and that the different textile threads and/or cords are
sufficiently attached to each other. This is achieved in that these textile threads
and/or cords are situated in a woven structure and/or are at least partly embedded
in the rubber layer 13 of the elastic mat 2.

Further, it is also important to distribute the stresses in the
concrete resulting from the fastening of the elastic sole. A good distribution of
said tensions is obtained when the textile layer 14, and thus also the tack mat 3,
is homogenously built.

The anchoring depth of the tack mat 3 is preferably very small,
such that it has practically no impact on the structure and strength of the
concrete element. Said depth is preferably very small as well, such that any
chippings present in the concrete element have no impact on the anchoring of the
tack mat. Consequently, according to the invention, the textile parts 4 merely
extend in the outer layer 8 of the concréte element 5.

Thanks to the restricted anchoring depth, it is also possible to
embed the tack mat in rather dry concrete and/or in concrete with a low fluidity.

When manufacturing the concrete element with the tack mat
according to the invention, use can be made of a vibrating or a non-vibrating lid.

The concrete which is poured in a formwork for manufacturing
the concrete element can be compacted by means of a vibrating plate.

The elastic sole can also be applied on the concrete element 5
by providing said sole beforehand in a formwork, after which the concrete is
poured in the formwork in order to manufacture the concrete element.

Naturally, the invention is not restricted to the above-described
method and device according to the invention. Thus, the different elements of

the described embodiments can be mutually combined, and different types of
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pneumatic tyres can be used depending on the desired qualities of the elastic
sole. .

For example, an underlying rubber layer 12 can be used

together with the textile layer 14 instead of the rubber top layer 13. Also part of

5 the tread can be removed to thus obtain a thinner elastic sole, for example. The
textile layer can be partly removed to obtain erected free far ends of the textile
threads and/or cords, which can provide for a better adhesion in the concrete
element.

The term rubber according to the invention includes natural

10 and synthetic rubber and any other equivalent suitable elastomeric materials
which can be used to replace natural and synthetic rubber.

According to the invention, also a rubber strip with an
adhering textile layer cohsisting of for example parallel cords can be made,
analogous to those in a pneumatic tyre. Thus, it is possible to make an elastic

15 sole without stripping an existing pneumatic tyre. The elastic mat can then be
| ‘made for example of resin-bound rubber granules and the textile layer could be
made of polyamide, polyester, polypropylene and/or polyethylene.
| ‘ According to an alternative method of the invention, an elastic
sole can be made by gluing a textile layer on an elastic mat formed of an
20 elastomeric material. The elastomeric layer and/or the textile layer can for
example be obtained from a pneumatic tyre.

The elastic sole aécording to the invention can also be obtained
by stripping a strip of elastomeric rubber from a pneumatic tyre, after which a
textile layer is glued on this strip.

25 ' In order to manufacture the elastic sole according to the
invention, at least a part of a textile layer can be obtained from a pneumatic tyre,
after which this part of the textile layer is glued on an elastic mat or an

elastomeric strip which was not necessarily obtained from a pneumatic tyre,. ———— -
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Claims

1. Method for manufacturing a concrete element provided with
an elastic sole on which said concrete element is intended to rest, whereby this
concrete element is made by pouring concrete in a formwork and whereby a strip
is removed from one or several pneumatic tyres according to the circumferential

direction of the latter, whereby these pneumatic tyres have a rubber layer (13)

~ which mainly consists of rubber and which is confined by a tread (7) of the

pneumatic tyres on the one hand and by a textile layer (14) having a thickness D
on the other hand, characterised in that said strip is obtained by removing at least
a part of said rubber layer (13) together with at least a part of the thickness D of
the textile layer (14) from the pneumatic tyres, such that said strip has free
textile parts (4) which are not surrounded by rubber, whereby said part of the
rubber layer (13) forms an elastic mat (2) and whereby said free textile parts (4)
and the adjacent textile layer of said strip form a tack mat (3) which is at least

partly embedded together with the free textile parts (4) in the concrete of said

- concrete element (5) before it has cured by bringing said tack mat (3) into

contact with a surface of the concrete element (5), such that said free textile parts
(4) penetrate at least partly in an outer layer (8) of the concrete, whereby the
concrete is subsequently cured, such that said tack mat (3) is anchored in the
concrete and said elastic mat (2) is thus attached to the concrete element (5) via
the tack mat (3).

2. Method according to claim 1, whereby said strip is put
against a wall of said formwork together with said rubber layer (13), and
concrete is subsequently poured in this formwork so as to form the concrete
elemeht (5), such that said free textile parts (4) extend in the concrete of the
latter.

3. Method according to claim 1, whereby concrete is poured in
said formwork so as to form the concrete element (5) and said strip is
subsequently pressed together with said free textile parts (4) against the surface
of the cast concrete, whereby the concrete subsequently cures, such that said

tack mat (3) is anchored in the concrete.
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4. Method according to any one of the preceding claims,
whereby said concrete element (5) forms a sleeper on which the rails (6) of a
railway are intended to rest. -

S. Method according to any one of the preceding claims,
whereby said strip is removed from said one or several pneumatic tyres, such
that the free textile parts (4) extend above the elastic mat (2) up to a height
which amounts to 0.1 to 3 mm, in particular 0.2 to 2 mm, and preferably 0.2 to 1
mm.

6. Method according to any one of the preceding claims,
whereby said textile layer (14) consists of steel wires, textile cords and/or.
synthetic fibres such as rayon, polyester, polyamide or aramid.

7. Method according to any one of the preceding claims,
whereby said pneumatic tyre is a radial tyre.

8. Method according to any one of the preceding claims,
whereby said elastic mat (2) and/or the tack mat (3) is/are provided with at least
an incision running longitudinally and/or diagonally in relation to the driving
direction of the pneumatic tyre.

9. Method according to any one of the preceding claims,
whereby said strip is cut from the pneumatic tyre, such that the latter has a width
of some 180 mm.

10. Method according to any one of the preceding claims,
whereby the side of the elastic mat (2) turned away from the tack mat (3) is
levelled uptoa certain thickness (C) of the strip.

11. Method according to any one of the preceding claims,
whereby the tack mat (3) is processed by sanding, scraping and/or combing it.

12. Elastic sole with a concrete element (5) on which the rails
(6) of a railway are intended to rest, in particular a sleeper, whereby this elastic
sole comprises an elastic mat (2) and a tack mat (3) which are fixed to one
another, whereby this tack mat (3) is provided with textile parts (4) which are
embedded at least partly in the concrete element (5) and preferably also at least

partly in the elastic mat (2), characterised in that the tack mat (3) comprises at
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least a part of the textile layer (14) of a pneumatic tyre and the elastic mat (2)
comprises at least a part of a rubber layer (12, 13) of the pneumatic tyre.

13. Elastic sole with a concrete element (5) according to any
one of the préceding claims, whereby the elastic mat (2) comprises at least a part
of a rubber layer (12, 13) of the pneumatic tyre.

14. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) are at least partly
embedded in the elastic mat (2).

15. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the elastic mat (2) comprises at least a part
of a rubber layer (13) between the tread (7) of the pneumatic tyre and the textile
layer (14).

16. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the rubber layer (13) comprises at least a
part of the tread (7) of the pneumatic tyre.

17. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) of the tack mat (3)
extend in the concrete element (5) up to a depth (A) which amounts to
maximally 5% of the height (B) of the concrete element (5), in particular
maximally 1%, preferably maximally 0.5%.

18. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) of the tack mat (3)
extend in the concrete element (5) up to a depth (A) which amounts to 0.1 to 4
mm, in particular 0.2 to 3 mm, and preferably 0.2 to 2 mm.

19. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) extend above the
elastic mat (2) up to a height (A) which amounts to 0.1 to 3 mm, in particular 0.2
to 2 mm, and preferably 0.2 to 1 mm.

20. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the elastic mat (2) consists at least partly

of rubber and/or resin-bound rubber granules.
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21. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the elastic sole is anchored with the
concrete element (5), such that the pull-out force amounts to at least 0.6 to 1.7
MPa, preferably at least 1.0 MPa.

22. Elastic sole with a concrete element (5) on which the rails
(6) of a railway are intended to rest, in particular a sleeper, whereby this elastic
sole comprises an elastic mat (2) and a tack mat (3) which are fixed to one
another, whereby this tack mat (3) is provided with textile parts (4) which are
embedded at least partly in the elastic mat (2) and at least partly in the concrete
element (5), characterised in that the textile parts (4) consist at least partly of
cords which are practically parallel to the elastic mat (3).

23. Elastic sole with a concrete element (5) according to any

" one of the preceding claims, whereby the textile parts (4) consist at least partly

of cords which are practically parallel to the elastic mat (3) and which are
interwoven in a textile structure such that they join.

24. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) are at least partly
embedded in the elastic mat (2).

, 25. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whéreby the textile parts (4) are at least partly glued
onto the elastic mat.

26. Elastic sole with a concrete element (5) according to any
one of the preceding claims, whereby the textile parts (4) are at least partly

derived from a pneumatic tyre.
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