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@ Method of providing a substructure construction for an artificial grassfield and an artificial
grassfield having such a substructure construction.

@ A method of providing a substructure construc-
tion for an artificial grassfieid by providing a founda-
tion on a layer of sand which is present or has been
provided, said foundation for the larger part consist-
ing of natural round sand or river sand to which a
material of organic orgin is added in an amount of
more than 1 weight %, calculated on the quantity of
sand, whereby 60-70 weight % of river sand is
distributed evenly among a quantity of 40-30 weight
% of rubber particles.
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Method of providing: & substructure construction for an artificial grassfield and an artificial grassfield
having such a substructure construction.

The invention relates to a method for providing
a substructure construction for an arificial grass-
field by providing & foundation on a layer of sand
which is present or has been provided, said foun-
dation for the larger part consisting of naturai round
sand or river sand to which a material of organic
origin is added in an amount of more than 1 weight
% on basis of the sand. The invention furthermore
relates fo an artificial grassfield, having such a
substructure consiruction, which can be used for
practising various sports, especially soccer.

In the past decade the interest in artificial grass
has constantly increased as it is possibie on these
fields to practise sport in practically all weather
conditions without having to be afraid that the field
will have to be rejected and because a field of
artificial grass can be used much more intensively
than a field of natural grass. A field of artificial
grass strewn in with sand can be used for abour
2000 hours per year without any problems, where-
as a field of natural grass can be played on for an
average of 250-300 hours per year. Also the cost of
maintenance is considerably lower for an artificial
grassfield as it amounis fo approximately Dil
3000,~per field per year, whereas for a field of
natural grass the average cost is Dfl. 20,000.-per
field per year.

Because of these advantages more and more
fields of ariificial grass are being laid, which are
used especially for playing hockey. Such fields of
artificial grass are also known in the patent litera-
ture, especially since the publication of the US
patent 3,995,079, publisehed in 1976. At that time a
great deal of attention was paid to the provision of
a filling material between the fibres forming the
artificial grass, so that on the one hand the fields of
artificial grass could be laid down cheaper because
less fibre material was required and on the other
hand the field got properties which were better
comparable with those of a natural field. For play-
ing hockey on a field of artificial grass it is espe-
cially important that the field is flat and furthermore
the damping or sofiness is important. For a soccer
field, on the other hand, the damping is the most
important factor because with soccer the players
make more movements such as jumping and mak-
ing slidings than with hockey. it has been tried to
vary the damping of artificial grass by partly sub-
stituting the layer of sand which was strewn be-
tween the fibres for an other material such as
rubber particles being connected together by
means of a binding agent, as described in the US
patent specification 4,396,653. On said rubber
grains connected together by a binding agent there
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was strewn a layer of sand. In practice, however,
such a construction proved fo be unsatisfactory
because the layers strewn in were of a too resilient
nature. Furthermore an artificial grassfield is de-
scribed in the US patent 4,497,853 in which an
understructure construction is applied having a lay-
er of coir fibres, protected by a layer impervious to
water. Said construstion is costly because it is built
up from an substructure construction comprising at
least three layers and moreover the artificial grass-
field thus obtained does not have the desired
damping.

An improved substructure construction for an
artificial grassfield which can especially be used for
soccer because a better damping is obtained, is
known from the European paten specification
0,136,747. The substructure construction described
therein is composed of unbroken sand which is
mixed with at least 1 per cent by weight of a
fibrous material, for which purpose polypropylene
fibres, Nylon fibres or glass fibres have been men-
tioned. From further measurements and observa-
tions it has become apparent that the optimum
result which can be obtained with a substructure
construction for an ariificial grassfield with regard
to the flainess and the damping power can be
improved by a substructure construction according
to the invention. Said substructure construction can
be laid according to a method as mentioned in the
preamble and it is characterized in that 60-70 per
cent by weight of river sand is distributed evenly
among a quantity of 40-30 per cent by weight of
rubber particles. It might be that in the no-
prepublished European pateni application 204,381
(pubtication date December 10, 1986) it has been
indicated that a substructure construction for an
ariificial grassfield can be obtained from a mixure
of sand and cuitings or fibres of an elestomeric
material, but these cuttings or fibres have a length
of 10-40 mm and a thickness of 1-4 mm. This
means that one used small sheets having a thich-
ness being about 10% of the length . Contrary to
this the crumbles or fragments as used according
to the present invention have such a size that the
length and thickness are comparable. By doing so
a skeleton of rubber has been obtained in which
sand fills up the gaps between the rubber particles.
The elasticity of the skeleton of the rubber particles
is decreased and can be controiled by the sand as
filed in between the particies of rubber. In the
construction according to the invention one only
uses round sand or river sand, while according to
the non-prepublished European patent application
204,381 preferrably hydraulic slag sand is added.
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The use of resilient particles as such in a ground
layer has been described in the British patent ap-
plication 2,132,903 but there the particles of the
resilient material, such as grains of synthetic rub-
ber, plastic materials, cork and the like are pro-
vided in a fibrous structure of e.g. polyamide fibres.
This construction is costly because of the use of
the polyamide fibres and it has a considerably
looser structure than the layer consisting of the
matrix of rubber particles, whereby the hollow
spaces are filled with sand as applied according to
the present patent application. Besides, tests have
shown that the damping value for a soccer field
having a substructure according to the invention is
better than with the ground layer as described in
said British patent application.

With the construction according to the inven-
tion it appeared to be possible that the substruc-
ture construction is up to the high standards re-
quired for an artificial grassfield for playing soccer.
The main consideration thereby is the playing com-
fort and the damping of the total construction. The
damping power of the total construction is mainly
determined by the construction of the substructure.
Said damping power is especially important when
the sportsman comes down after a jump, whereby
the sportsman should have the same feeling as on
a natural field. When the damping power is too
small the playing surface is relatively hard and the
chance of getting injured is too great.Therefore it is
very difficult to construct a substructure construc-
tion for a field of artificial grass whereby the final
result is that the sportsman experiences the artifi-
cial grass as much as possible the same as a field
of natural grass. This has only appeared to be
possible with the construction according to the
present invention and not with the application of the
comparatively elastic intermediate layer with bound
rubber granulates in the synthetic fibres. Besides
there is no natural build-up of the layers with
known constructions as described in the British
patent application 2.132,903 and the US patents
4,396,653 and 4,497,853, as a result of which the
differences in properties between the various layers
composing the construction are too great, which
the sportsman, when making sudden movements,
experiences as unpleasant.

According to a preferred embodiment with the
method according to the invention the rubber par-
ticles may orginate from mechanically ground car
tyres, the larger part of the rubber particles having
a screen size of 6-11 mm and being free of textile
and steel. On filling the rubber matrix with sand,up
to 10 per cent by weight of water is added during
the mixing of sand and rubber particles in order to
aid the filling of the open spaces among the rubber
particles. The mixture of rubber and sand is pro-
vided on the foundation to a height of 4-20 cm,
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preferably to a height of about 7 cm. When the
grains have just a bit freedom of movement the
foundation can absorb comparatively little energy
and the ground layer is experienced as being
"hard". On the other hand high damping power
corresponds with a high absorption of energy. In
order to absorb the energy to a sufficient degree
under high loads using a foundation according to
the invention, the layer has a thickness of at least 6
cm.

in order to avod separation of the layer com-
prising rubber and sand it is preferred to use
rubber and sand grains having about the same
weight, which implies that because of the lower
specific weight of rubber the rubber particles are
bigger than the sand grains. Thus the rubber grains
form the damping skeleion of the foundation
whereby displacements or deformations are as
much as possibie inhibited by the sand filling.

The invention will be further explained with
reference to the following exampie.

Example

The terrain where an artificial grassfield is to be
laid down is dug away up to the frost limit. On the
bottom groundlayer there is possibly laid a drain-
age system consisting of pipes for discharging any
excess of water. Then a sand bed is provided to a
height of about 12 cm under the edge, said sand
being chosen from moderately coarse sand being
previous to water and having a particle size of
180um -300um. On this the foundation layer was
provided, said layer consisting of a mixture of 67
weight % of river sand and 33 weight % of rubber
particles, said rubber particles having been ob-
tained from mechanically ground car tyres.The rub-
ber particles had a screen size of 7-11 mm and the
sand consisted of natural round sand or river sand
whose particle sizes were between 0.2 and 2 mm,
80% being larger that 0.5 mm. The mixiure of
rubber and sand was obtained by adding sand to
the rubber in an intensive mixer, so that the open
spaces between the rubber particles were filled
with sand. The layer of rubber and sand thus
provided on the sand bed formed a rubber skeleton
whose open spaces were willed with sand particles,
so that the freedom of movement of the rubber
particles was strongly restricted by the sand. On
this bed of rubber and sand a film of porous
material was then provided and finally the artificial
grass. With this construction an artificial grassfield
has been obtained suitable for playing soccer.
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Claims

1. A method of providing a substructure con-
struction for an artificial grassfield by providing a
foundation on a layer of sand which is present or
has been provided, said foundation for the larger
part consisting of natural round sand or river sand
to which a material of organic orgin is added in an
amount of more than 1 weight %, calculated on the
quantity of sand, characterized in that 60-70 weight
% of river sand is distrubuted evenly amoung a
quantity of 40-30 weight % of rubber particles.

2.The method according to claim 1, character-
ized in that the rubber pariicles orginate from me-
chanically ground car tyres, the larger part of the
particles having a screen size of 6-11 mm and
being free of textile and of steel, the main part of
the particles has a thickness being more than half
the Ilenght of the particles.

3.The method according to claims 1-2, char-
acterized in that the filling of the rubber matrix by
sand particles is stimulated by adding up to 10
weight % of water during the mixing of sand and
rubber particles.

4.The method according to claims 1-3, char-
acterized in that the mixture of rubber and sand is
provided on the foundation to a height of 4-20 cm.

5.The method according to claims 1-4, char-
acterized in that the rubber particles and sand
grains have substantiaily the same weight.

6. A field of artificial grass consisting of a
substructure construction and an upper layer with
synthetic fibres, characterized in that the substruc-
ture construction is applied as described in claims
1-5.
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