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(54) PAVING STONE AND PAVING OR FLOOR WITH SUCH PAVING STONES

(57) Paving stone with a beam-shaped hollow body
with a buffer cavity (12) for water or other liquids, which
buffer cavity (12) when the paving stone (1) is placed in
a road surface or the like, is bordered by a top wall (2)
with a top surface (3) and four sidewalls (4-7) with a side

face (8-11) on the outer side of the paving stone (1),
characterised in that in the side faces (8-11) there is no
recess which forms a liquid connection between the top
surface (3) of the paving stone (1) and said buffer cavity
(12) in the paving stone (1).
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Description

[0001] The present invention relates to a paving stone,
more specifically a paving stone that can be applied to
lay streets, squares, car parks, etc.
[0002] Paving stones are already known for example
for the temporary buffering of rainwater after heavy rain-
fall, whereby the buffered water is gradually released to
the underlying soil without the formation of puddles or
flooding because the water cannot be absorbed quickly
enough by the soil.
[0003] Paving stones are also applied for example in
industrial zones to buffer contaminated rainwater, for ex-
ample under a coal storage area, whereby under the pav-
ing stones impermeable plastic foil or the like is applied
for example.
[0004] The known paving stones are provided with an
internal buffer cavity in the form of a tubular horizontal
passage between two opposite sides of the paving stone.
[0005] Such paving stones are placed in half-brick
bond, in other words, in rows which are staggered over
a half width of the paving stone in relation to each other
with said sides against each other, such that the buffer
cavities in the paving stones are covered in a particular
row by the paving stones in the adjacent rows.
[0006] In at least one of said sides a vertical recess
has been provided which forms a connection between
the top surface of the paving stone and the buffer cavity
to be able to collect water through this connection in the
buffer cavity, and in at least one of the sides in question
another recess has been provided which forms a con-
nection between the buffer cavity and the underlying soil
in order to, in this way, enable a delayed release of the
water in the buffer cavity to the soil.
[0007] Such paving stone is known for example from
BE 1.017.437 of the same applicant.
[0008] A drawback of the two side faces connected
with each other by the buffer cavity, is that over time the
joint sand between the paving stones washes into the
buffer cavity.
[0009] This means that the paving stones cannot be
jointed properly and long-term and that because of this
they will come loose. This also means the edges are dam-
aged because the paving stones hit each other due to
the traffic going across them.
[0010] Because the white joint sand washes to this
buffer cavity, seeds of plants and weeds can also wash
into the buffer cavity where they can germinate and grow,
which is a contamination and also decreases the buffer
capacity.
[0011] Such known paving stones are produced by
pouring concrete in a mould, whereby the paving stones
are formed in a tilted position with said side faces hori-
zontal and the passage between these side faces verti-
cal.
[0012] Due to this production method, there is a toler-
ance difference of approximately 2 millimetres on the
width of the paving stones between said side faces.

[0013] A drawback of this is that when placing the pav-
ing stones with the passage horizontally and in a half-
brick bond, the paving stones do not connect closely
against each other, such that the joints become even
wider and said drawback of the joint sand washing away
becomes even greater.
[0014] The purpose of the present invention is to pro-
vide a solution for one or more of the aforementioned
and other disadvantages.
[0015] To this end, the invention relates to a paving
stone with a beam-shaped hollow body with a buffer cav-
ity for water or other liquids, which buffer cavity when the
paving stone is placed in a road surface or the like, is
bordered by a top wall with a top surface and four side-
walls with a side face on the outer side of the paving
stone, characterised in that in the side faces there is no
recess which forms a liquid connection between the top
surface of the paving stone and said buffer cavity in the
paving stone.
[0016] Because the buffer cavity is not connected with
the walking or driving surface of the road surface, there
is no risk of contamination by sand and seeds that could
wash into the buffer cavity.
[0017] Preferably the buffer cavity of the paving stone
is open toward the bottom of the paving stone and the
paving stone in other words does not have a base.
[0018] Because of this the water buffered in the buffer
cavities can easily penetrate into the water permeable
subsoil once the soil is no longer saturated after a heavy
downpour.
[0019] Preferably the buffer cavity in the paving stone
is enclosed by the four sidewalls which extend all the way
down.
[0020] The joint sand, i.e. white sand or another gran-
ulate, therefore remains in the narrow joints between the
paving stones. The paving stones thus form a sleek whole
and can be traditionally placed and jointed.
[0021] To drain the water from the top surface to the
buffer cavities, the paving stone is preferably entirely or
at least partially made of a water permeable material, for
example water permeable concrete, whereby for exam-
ple the upper layer of the paving stone is made of this
water permeable material.
[0022] The water thus seeps through the water perme-
able concrete into the buffer cavity. This means the buffer
cavity is completed shielded from the driving or walking
surface. This means no contamination by sand and
seeds is possible.
[0023] Alternatively or additionally at least one of the
sidewalls in its side face is provided with a pervious joint,
for example in the form of a gutter-shaped recess which
forms a connection between the top surface and the bot-
tom of the paving stone but does not form a direct con-
nection between the buffer cavity and the top surface of
the paving stone.
[0024] In this way, the water infiltrates immediately into
the subsoil. If the subsoil is saturated, the water is buff-
ered in the buffer cavity and infiltrates after the rain show-
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er. Preferably, water permeable concrete is also used for
the sidewalls.
[0025] In case the upper layer is made of a water per-
meable layer, no suction cups can be used to manipulate
the paving stones when placing them. Then it is prefer-
able that at least two opposite side faces of the paving
stone are provided at the top with a recess for the jaws
of a placement clamp for the mechanical placing of the
paving stones.
[0026] In case pervious joints are provided in two op-
posite side faces, they can also serve as said recesses
for the jaws of a placement clamp.
[0027] To divide the buffered water over the different
paving stones it is preferable that the paving stones are
provided along their bottom with passages or recesses
that form a connection between the side faces and the
buffer cavity in the paving stone, whereby preferably
these recesses are such that they connect to each other
when the paving stones are adjacent to each other in a
half-brick bond.
[0028] According to a preferred embodiment, the pav-
ing stone, according to the invention, has the form of a
hollow cube with a width and height of the order of mag-
nitude of 22 cm and an open bottom and the sidewalls
have a thickness of the order of magnitude of 4 cm and
the top wall a thickness of the order of magnitude of 8 cm.
[0029] Thus, one obtains a robust paving stone that
can bear big loads.
[0030] Furthermore, one obtains a relatively large buff-
er cavity of 14x14x14cm which is able to buffer large
quantities of water up to about 56 litres per m2 paving or
floor area, which is well above the legal minimum of 25
litres per m2.
[0031] The dimensions can of course also be different
depending on the desired buffer capacity.
[0032] By making the top of the buffer cavity dome-
shaped and making the vertical corners of the buffer cav-
ity round, the bearing capacity of the paving stone and
the pressure distribution in the paving stone can be im-
proved even more.
[0033] Alternatively, the buffer cavity can be made cy-
lindrical with a round head and a diameter of about 14cm.
[0034] The invention also relates to a paving or floor
which is made with paving stones according to the inven-
tion which with their open bottom facing down have been
laid in a half-brick bond in rows which are staggered over
the half width of the paving stones, whereby the recesses
or passages below the sidewalls of the paving stones are
connected with each other in different rows.
[0035] In some cases, it can be useful to provide a
waterproof layer under the floor, for example in the form
of PVC foil or the like. That is for example useful for stor-
age areas of coal whereby the rainwater that falls on the
storage floor, is contaminated and must not seep into the
soil, whereas it is important that the contaminated water
is buffered and can be drained to give the coal at the
bottom the chance to dry.
[0036] The paving stones can be formed in a casting

mould with the top surface of the paving stone facing
down or up.
[0037] The tolerance differences in height of the paving
stone have no influence on the width of the paving stone
that shows no tolerance differences. Consequently, the
paving stones can always connect right against each oth-
er without the tolerance differences being able to accu-
mulate when laying the stones or without unwanted wide
joints forming between the paving stones.
[0038] Due to this way of casting, the casting material
can be compacted to avoid unwanted air bubbles without
this having an influence on the breadthways dimensional
stability of the paving stones.
[0039] The casting method allows the paving stones
to be cast in layers with different characteristics, for ex-
ample by combining water permeable concrete with or-
dinary concrete, or colour enhancing granulates can be
used which have been subjected to various post-treat-
ments such as washing, blasting, bush hammering, pol-
ishing, etc.
[0040] When casting with the top surface facing down-
wards, a relief can easily be given to the top surface of
the paving stone by providing the base of the casting
mould with the negative form of the desired relief.
[0041] This can be useful for example to provide the
top surface of the paving stone with studs for blind paving
slabs or with lines to make rumble strips next to dirt roads
or to make architectural drawings.
[0042] In this case it can be advantageous to make the
base of the mould interchangeable and with different pat-
terns.
[0043] The paving stones do not necessarily have to
be made of concrete but other raw materials also come
into consideration. We are talking here about concrete,
but this can also be made with other raw materials such
as granulates that are bound with resin or granulates that
are bound with CO2 instead of with cement.
[0044] Top surface and bottom surface of the paving
stone are defined here with the paving stone in situ with
the top surface turned up, to form a driving or walking
surface of a road, floor, car park or the like.
[0045] With the intention of better showing the charac-
teristics of the invention, hereinafter, by way of an exam-
ple without any limiting nature, a number of preferred
embodiments are described of a paving stone according
to the invention, with referral to the enclosed figures,
wherein:

figure 1 shows a perspective view of a paving stone
according to the invention;
figure 2 shows a perspective view of the paving stone
of figure 1 seen from below;
figure 3 shows a cross-section according to the line
III-III in figure 1;
figure 4 shows the part indicated in figure 3 with the
circle F4 on a larger scale;
figure 5 shows a laying pattern of a paving with pav-
ing stones according to figure 1;
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figure 6 shows a bottom view of the paving stones
in figure 5;
figures 7 to 11 show variants of a paving stone ac-
cording to the invention;
figure 12 shows a perspective view of a casting
mould for a paving stone according to the invention;
figure 13 shows an alternative casting mould;
figure 14 shows a paving stone that was formed in
the casting mould of figure 13, but after removing
the paving stone mould.

[0046] The paving stone 1 shown in figures 1 to 4 pos-
sesses a beam-shaped hollow body, in this case a hollow
cube of concrete or the like, with a top wall 2 with a top
surface 3; four sidewalls 4 to 7, each bordered by a side
face 8 to 11 on the outer side of the paving stone 1 and
an internal buffer cavity 12 which is open on the bottom
13 of the paving stone 1 and which is enclosed between
the top wall 2 and the sidewalls 4 to 7.
[0047] Preferably the vertical edges 14 and the top
edges 15 of the side faces 8 to 11 are made as shatter-
proof edges because the side faces 8 to 11 are provided
with an elevation 16 with a thickness of for example 1
mm over a certain width A from the edges 14 and 15,
such that the edges of the paving stones 1 laid in a half-
brick bond as shown in figure 5, do not come into contact
over a certain height with adjacent paving stones 1 and
therefore cannot be damaged either.
[0048] In two opposite sidewalls 6 and 7, a recess 17
has been provided in the elevation 16 at the top for the
jaws of a placement clamp with which the paving stones
can be manipulated when they are being laid.
[0049] The paving stones shown in the figures are
cube-shaped with a width B and B’ of about 22 cm and
a height or thickness C also of about 22 cm. Another
dimensioning is not excluded of course.
[0050] The top wall 2 has, for example, a thickness D
of about 8 cm and the sidewalls 4 to 7 a thickness E of
about 4 cm, such that a cavity remains of about 14x14x14
cm with a relatively large buffer capacity.
[0051] Such paving stone 1 with relatively thick walls
has a big bearing capacity that can still be improved by
making the bottom 18 of the top wall 2 as a dome-shaped
vault and by rounding the buffer cavity 12 in the corners
19.
[0052] The opposite sidewalls 4 and 5 are provided on
the bottom 13 with gutter-shaped recesses, a central re-
cess 20 in the sidewall 4 and two diagonal recesses 20’
in the corners of the sidewall 5 respectively which extend
symmetrically in relation to the bisectors of these corners.
As shown in figure 2 the recesses 20 and 20’ have a
width F and F’ of for example 4 cm and a depth of for
example 1 cm.
[0053] When the paving stones 1 are laid in half-brick
bond on a permeable subsoil, as shown in the figure 5
and 6, for example on a car park, the paving stones 1
are laid in rows 21, whereby the paving stones 1 lie
against each other in every row 21 with their side faces

10 and 11 and with their other side faces 8 and 9 against
the side faces 8 and 9 of the paving stones 1 of the ad-
jacent rows 21.
[0054] The rows 21 are staggered according to their
longitudinal direction X-X’ over a half width B/2 of the
paving stones 1 in relation to each other, such that, as
can be seen in figure 6, the recesses 20 of the paving
stones 1 connect in one row to the recess 20’ of the paving
stones 1 in a following row 21, such that the buffer cavities
of the paving stones are in connection with each other
via the recesses 20 and 20’.
[0055] It is clear than in this case in the side faces 8 to
11 there is no vertical connection between the top of the
paving stones 1 which form the road surface of the car
park and the buffer cavities 12 in the paving stones 1.
[0056] In this case the water can seep to the soil via
the narrow joints and in case of saturation it can be buff-
ered in the buffer cavities 12 and divided over the paving
stones 1 via the recesses 20 and 20’.
[0057] Figure 7 shows an alternative embodiment of a
paving stone 1 according to the invention, whereby in
this case a pervious widened joint 22 has been provided
in the side faces 10 and 11 in the form of a gutter-shaped
recess which runs over the entire height C of the paving
stone 1 and thus forms a connection between the top
surface 3 and the bottom 13 of the paving stone 1.
[0058] This allows the rainwater to be drained to the
soil more quickly.
[0059] In the alternative form of paving stone 1 of figure
7 the recesses 20 and 20’ are centrally located, in this
case in both opposite sidewalls 4 and 5 and made with
a width F and F’ which is greater than the half width B/2
of the sidewalls in question 4 and 5, such that in this case
too the recesses 20 and 20’ partially overlap in the lon-
gitudinal direction X-X’ of the rows 21 and thus form a
connection between the buffer cavities 13 of the paving
stones 1 in the different rows 21 in relation to each other
as can be seen in figure 8.
[0060] Another possibility to drain the water to the buff-
er cavities 12 can consist of making the paving stones 1
at least partially of a water permeable material such as
water permeable concrete, whereas the rest of the stone
1 can be made of ordinary concrete for the strength of
the paving stone 1.
[0061] Figure 9 shows an example of such paving
stone 1 whereby an upper layer 23 is made of water per-
meable concrete and the lower section 24 of ordinary
concrete, whereas in figure 10 an example is given
whereby, vice versa, the upper section 23 is made of
ordinary concrete and the lower section 24 of water per-
meable concrete.
[0062] Figure 11 shows an example of a paving stone
1 made completely of water permeable concrete.
[0063] Figure 12, by way of example, shows a casting
mould 25 to form a paving stone 1 according to the in-
vention according to the model of figure 7 but whereby
in this case the central recesses 20 and 20’ are identical
and extend over the full height of the buffer cavity 12.
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[0064] The casting mould 25 is in this case formed as
an empty shell with a base 26 and four upstanding walls
27 which on the inside are provided with a relief 28 to
form the elevations 16 of the shatterproof edges 14 and
15 and a relief 29 to form the pervious joint 22 of the
paving stone 1.
[0065] To form the buffer cavity 12 and the recesses
20 and 20’, a tube or beam 30 is used which is applied
flush through holes 31 in two opposite walls 27 of the
casting mould 25.
[0066] To form a paving stone, liquid concrete is
poured in the casting mould 25, whereby the bottom 13
of the paving stone 1 is formed against the base 26 of
the casting mould 25.
[0067] The liquid concrete can also be poured in the
casting mould 25 in layers, for example first water per-
meable concrete to form the upper layer 23 of the paving
stone 1 and then ordinary concrete for the lower section
24 of the paving stone 1.
[0068] Once the concrete has set sufficiently the
formed paving stone 1 can be removed from the mould
by turning over the casting mould 25. If the form of the
tube 30 does not allow the formed paving stone 1 to be
removed from the mould in this way, for example in case
of a tube shape as indicated in the dashed line shown in
figure 12, the tube 30 can first be pulled out of the casting
mould 25 in an axial direction to remove the stone from
the mould, in order to then turn over the casting mould 25.
[0069] Figure 13 shows another type of casting mould
25 which in this case is composed of two loose or de-
tachable parts, respectively a bottom mould 25’ in the
form of a base 26’ and a top mould 25" which is composed
of four walls 27’ and a stamp 32 to form the buffer cavity
12.
[0070] In this case the top surface 2 of the paving stone
1 is formed against the base 26’ of the casting mould 25.
[0071] The base 26’ can be provided as such with an
adapted relief to provide the top surface of the paving
stone 1 to be formed with a particular pattern, for example
the pattern for anti-slip rumble strips.
[0072] When the concrete paving stone 1 is set suffi-
ciently, the top mould 25" can be pulled up while the
formed buffer plank remains resting on the base 26’ until
it is set sufficiently for further manipulation for storage on
pallets or the like.
[0073] The paving stones do not necessarily have to
be mounted on a permeable subsoil but can be useful
on an impermeable base, for example in the construction
of a warehouse for coal.
[0074] The present invention is by no means limited to
the embodiment described above and shown in the draw-
ings, but a paving stone according to the invention can
be realised according to many different variants without
departing from the scope of the invention.

Claims

1. Paving stone with a beam-shaped hollow body with
a buffer cavity (12) for water or other liquids, which
buffer cavity (12), when the paving stone (1) is placed
in a road surface or the like, is bordered by a top wall
(2) with a top surface (3) and four sidewalls (4-7) with
a side face (8-11) on the outer side of the paving
stone (1), characterised in that in the side faces
(8-11) there is no recess which forms a liquid con-
nection between the top surface (3) of the paving
stone (1) and said buffer cavity (12) in the paving
stone (1).

2. Paving stone according to claim 1, characterised
in that the buffer cavity (12) is open toward the bot-
tom (13) of the paving stone (1).

3. Paving stone according to claim 1 or 2, character-
ised in that the buffer cavity (12) in the paving stone
(1) is enclosed by the top wall (2) and the sidewalls
(4-7).

4. Paving stone according to any one of the previous
claims, characterised in that at least two opposite
sidewalls (4,5), a first and a second sidewall respec-
tively, continue to the bottom (13) of the paving stone
(1) and that these sidewalls (4,5) are provided with
passages or recesses at the bottom which form a
connection between the side face of the sidewall in
question and the buffer cavity, whereby the passag-
es or recesses (20, 20’) are such that when the pav-
ing stones (1) are placed against each other in rows
(21) in half-brick bond with these sidewalls (4, 5),
these passages or recesses (20, 20’) are connected
with each other such that the buffer cavities (12) of
the paving stones (1) of adjacent rows (21) are in
connection with each other.

5. Paving stone according to claim 4, characterised
in that said passages or recesses (20,20’) are
formed by a central recess (20) in the first sidewall
(4) and two gutter-shaped recesses (20’) in the cor-
ners of the opposite second sidewall (5).

6. Paving stone according to claim 4, characterised
in that said passages or recesses (20,20’) are
formed by a central recess in the two opposite first
and second sidewalls (4, 5), which recesses (20, 20’)
have a width (F) which is greater than the half width
(B/2) of the sidewalls (4,5) in question.

7. Paving stone according to any one of the previous
claims, characterised in that at least in one of the
sidewalls (6,7), which connect said first and second
sidewall (4,5) with each other, a pervious widened
joint (22) is provided in the side face (8,9) in the form
of a gutter-shaped recess which forms a connection
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between the top surface (3) and the bottom (13) of
the paving stone (1) .

8. Paving stone according to any one of the previous
claims, characterised in that it is at least partially
made of a water permeable material.

9. Paving stone according to claim 8, characterised
in that it is entirely made of a water permeable ma-
terial or that only an upper or lower layer is made of
a water permeable material.

10. Paving stone according to claim 8 or 9, character-
ised in that it is made of concrete, particularly of
water permeable concrete for the section that is wa-
ter permeable.

11. Paving stone according to any one of the previous
claims, characterised in that at least two opposite
side faces (10,11) at the top are provided with a re-
cess (17) for the jaws of a placement clamp.

12. Paving stone according to any one of the previous
claims, characterised in that it has the form of a
hollow cube with a width (B,B’) and height (C) of the
order of magnitude of 22 cm.

13. Paving stone according to claim 12, characterised
in that the sidewalls (4 to 7) have a thickness (D) of
the order of magnitude of 4 cm and the top wall (2)
has a thickness (E) of the order of magnitude of 8 cm.

14. Paving stone according to claim 12, characterised
in that the buffer cavity (12) has a dome-shaped top
(18) and that the vertical corners (19) are rounded.

15. Paving stone according to claim 12, characterised
in that the buffer cavity (12) is cylindrical with a round
head and a diameter of about 14 cm.

16. Paving stone according to any one of the previous
claims, characterised in that it is provided with shat-
terproof edges (14,15) because the vertical edges
(14) and the top edges (15) of the side faces (8-11)
over a certain width (A) are provided with an eleva-
tion (16).

17. Paving or floor, characterised in that the paving or
floor is made with paving stones (1) according to any
one of the previous claims by laying the paving
stones (1) in rows in a half-brick bond (21) which are
staggered over the half width (B/2) of the paving
stones (1), whereby the paving stones (1) of consec-
utive rows (21) lie against each other with their first
and second side faces (8,9).

18. Paving or floor according to claim 17, characterised
in that a waterproofing layer is provided under the

paving stones (1).

19. Casting mould to cast a paving stone according to
any one of the claims 1 to 16, characterised in that
the casting mould (25) has the negative form of the
paving stone (1) to be formed, whereby the base
(26,26’) of the casting mould (25) has the negative
form of the bottom (13) of the paving stone (1) to be
formed.

20. Casting mould to form a paving stone according to
any one of the claims 1 to 16, characterised in that
the casting mould (25) has the negative form of the
paving stone (1) to be formed, whereby the base
(26,26’) of the casting mould (25) has the negative
form of the top surface (3) of the paving stone (1) to
be formed.

21. Casting mould according to claim 20, characterised
in that the casting mould (25) consists of at least
two pieces (25’,25"), i.e. a bottom mould (25’) in the
form of a base (26’) and a removable top mould (25").

22. Method to form a paving stone according to any one
of the claims 1 to 16, characterised in that a casting
mould (25) is used according to any one of the claims
19 to 21 whereby a castable material is poured in
layers in the casting mould (25) to form at least two
layers (23,24) of a different material, for example a
water permeable layer and a non-water permeable
layer.
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