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DESCRIPTION

[0001] The present invention relates to a plastic infiltration unit, a system comprising a first
plurality of plastic infiltration units and a second plurality of plastic infiltration units.

[0002] Plastic infiltration units are known. Infiltration units (also known as attenuation units
depending on the deployment conditions of the unit) are for the temporary storage of excess
rainwater, enabling controlled discharge. They are used for managing intense rainfall run-off
and for reducing the risk of flooding. When the water stored in the unit is later discharged into a
water impermeable system, such as a sewer, the unit may sometimes be referred to as an
attenuation unit. When the stored water is later discharged into a water permeable system,
such as the ground, the unit is generally referred to as infiltration units. Where reference is
made in this text to an infiltration unit, it may refer to a unit suitable for attenuation (attenuation
unit) and/or infiltration (infiltration unit).

[0003] Plastic infiltration units may be arranged in a planar 2 dimensional horizontal array to
form a layer. The layer of plastic infiltration units may be stacked on each other so that they
are arranged in a 3 dimensional array.

[0004] In order to form a layer of infiltration units, it is known to provide separate loose parts
that are used to connect two or more infiltration units together. These separate loose parts
must be installed manually resulting in a high cost in terms of materials and man hours. A
major disadvantage with conventional systems is the time that is lost by installing the
connectors. It has been found that typically, one worker in the field is occupied continuously
with the installation of the additional loose connectors.

[0005] If no connectors are provided within the infiltration units in a particular, layer, as in EP 1
932 975 A, the stability, in particular, the lateral stability of the layer is severely compromised
resulting in s weakened structure.

[0006] Further, WO 2007/054130 A1 is concerned with a subsurface storm water system, and
discloses the features of the preamble of claim 1. It is an object of the invention to provide a
plastic infiltration unit that can be installed more efficiently and more easily, thus resulting in
cost savings, without compromising the integrity of the resulting structure.

[0007] In accordance with one aspect of the invention, there is provided a plastic infiltration
unit as defined in claim 1.

[0008] In this way, the units are automatically connected to each other when the unit is
installed. In particular, the integrated connectors connect directly with one another as soon as
the units are brought into contact with each other in a side by side arrangement. Once aligned,
the units connect without requiring any substantial manipulation by personnel. Further, in this
way, the total number of parts required to install a system is reduced. Further, in this way, the
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handling of the units is made easier. Further, in this way, a cost saving is achieved.

[0009] According to a further aspect of the disclosure, there is provided a system comprising a
first plurality of plastic infiltration units as defined in claim 1, connectable with one another to
form a first 2 dimensional array extending in a first plane, the first plurality of plastic infiltration
units forming a first layer of units, the system further comprising a second plurality of plastic
infiltration units according to any preceding claim, connectable with one another to form a
second 2 dimensional array extending in a second plane, the second plurality of plastic
infiltration units forming a second layer of units, wherein the second layer of units is stackable
on the first layer of units to form a 3 dimensional array.

[0010] The invention, and various embodiments thereof, will further be explained on the basis
of examples, with reference made to the drawings, in which:

Fig. 1 shows a plastic infiltration unit according to an embodiment of the invention,-

Fig. 2 shows a side view of a plastic infiltration unit according to an embodiment of the
invention;

Fig. 3 shows an underside view of a plastic infiltration unit according to an embodiment of the
invention;

Fig. 4 shows a top view (bird's eye view) of a plastic infiltration unit according to an
embodiment of the invention; Fig. 5 shows an integrated male connector according to an
embodiment of the invention;

Fig. 5 shows an integrated male connector according to an embodiment of the invention;
Fig. 6 shows an integrated female connector according to an embodiment of the invention;

Fig. 7 shows an integrated male connector and an integrated female connector disposed as a
pair of connectors in an edge region of a plastic infiltration unit according to an embodiment of
the invention;

Fig. 8 shows an integrated male connector and an integrated female connector disposed as a
pair of connectors in an edge region of a plastic infiltration unit in an installed arrangement,
where the pair of connectors of Fig. 7 are connected to a respective corresponding pair of
connectors on a further plastic infiltration unit, according to an embodiment of the invention;

Fig. 9 shows a 2 dimensional array of plastic infiltration units connected together in accordance
with an embodiment of the invention; and

Fig. 10 shows a 3 dimensional array of plastic infiltration units connected together in
accordance with an embodiment of the invention.

[0011] In the drawings and in the detailed description hereinbelow, like reference signs denote



DK/EP 3194674 T3

like features. The invention is exemplified in the embodiments described below. The invention
is not limited to these embodiments, which are schematically shown.

[0012] In this disclosure reference is made to a plastic infiltration unit 2, also referred to as a
(first) plastic infiltration unit 2. Reference is also made to another plastic infiltration unit 11, also
referred to as a (second) plastic infiltration unit 11. Yet further plastic infiltration units, for
example, third to nth plastic infiltration units may also be referred to. According to
embodiments of the invention, these plastic infiltration units (first to nth) may be connected and
arranged in various ways, for example, in layers and/or stacked. In embodiments, the plastic
infiltration units are constructed in the same way, so that the first to nth plastic infiltration units
2, 11 are the same, that is identical. In this connection, reference is made, for example, to Figs.
9 and 10, which show two embodiments incorporating the present invention.

[0013] Fig. 1 shows a plastic infiltration unit according to an embodiment of the invention. Fig.
2 shows a side view of the plastic infiltration unit of Fig. 1. Fig. 3 shows an underside view of
the plastic infiltration unit of Fig. 1. Fig. 4 shows a top view (bird's eye view) of a plastic
infiltration unit of Fig. 1. In particular, Fig. 4 shows an upper surface of the plastic infiltration
unit.

[0014] According to an embodiment of the invention, the plastic infiltration unit 2 comprises a
top deck 4 and at least one pillar 6 extending from the top deck 4. The at least one pillar 6
supports the top deck 4. The plastic infiltration unit 2 is weld free. For example, it is preferably
made by injection molding from thermoplastic material. The plastic infiltration unit 2 according
to the invention can be produced in a single shot. In this way, an efficient manufacturing
process is achieved. The top deck 4 and the at least one pillar 6 are produced in one piece. In
this way, an efficient manufacturing process is achieved.

[0015] In the embodiment shown, the top deck 4 extends in a plane, for example, the xy plane
shown in Fig. 1. The longitudinal direction 12 (or z direction) of the at least one pillar 6 is
substantially perpendicular to the plane of the deck (the xy plane shown in Fig. 1).

[0016] The deck of a (first) infiltration unit provides a structure into which pillars of the (first)
plastic infiltration unit extend from and into which pillars of another (second) plastic infiltration
unit are insertable into. The pillars are provided to support a load. The load includes a load
from surrounding plastic infiltration units and the load of any water. The load is transferred via
the pillars also through the deck. In this specification, the deck of a plastic infiltration unit is
referred to as a "top" deck. It is referred to as a top deck since the pillars of the same plastic
infiltration unit extend from an underside of the deck. Therefore, when the plastic infiltration
unit is deployed the deck is on the top of the pillars. The top deck of a first plastic infiltration
unit, when deployed, however, may form the base for a second plastic infiltration unit disposed
on top of (stacked on) the first plastic infiltration unit.

[0017] In this disclosure reference is made to a plastic infiltration unit 2, also referred to as a
(first) plastic infiltration unit 2. Reference is also made to another plastic infiltration unit 2, also
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referred to as a (second) plastic infiltration unit 2. Yet further plastic infiltration units, for
example, third to nth plastic infiltration units may also be referred to. According to
embodiments of the invention, these plastic infiltration units (first to nth) may be connected and
arranged in various ways, for example, in layers and/or stacked or temporarily coupled to one
another for storage and/or transportational reasons.

[0018] In this disclosure, reference is further made to upper and lower surfaces, and
undersides etc of the plastic infiltration unit. As mentioned above, reference is also made to a
top deck. In this connection, this terminology refers to the general, relative orientation of the
various features of the plastic infiltration unit when deployed.

[0019] Further, the top deck may include an upper facing surface 28 (shown in Figs. 1 and 2)
and a lower facing surface 30 (shown in Figs. 2 and 3). At least a part of the at least one pillar
6 extends from the lower facing surface 30, and is arranged to be connectable with an upper
facing surface 28 of a second infiltration unit 2' to form a stack of infiltration units 2, as shown
in Fig. 9.

[0020] In one embodiment, the pillar 6 is integratably formed in the top deck 4 so that an upper
end 14 (also referred herein as the proximal end) of the pillar 6 forms a part of the top deck 4
into which a lower end 16 (also referred herein as the distal end) of a second pillar is
insertable.

[0021] In the embodiment shown in Fig.1, the unit 1 includes six pillars. Other numbers of
pillars are envisaged, for example, two, three or four, or more.

[0022] In one embodiment, the plastic infiltration unit comprises a top deck 4 which extends in
a plane, for example, the xy plane, shown in the Figures. A top deck extending in the xy plane
further has a thickness extending in the z-direction, where the connectors are located. The
plastic infiltration unit further comprises at least one pillar 6 extending from the top deck for
supporting the top deck 4. The top deck 4 is provided with at least one integrated connector 3,
5. The at least one connector is integrally formed in the top deck 4 of the plastic infiltration unit
2, as shown in Figs. 1 to 7). The at least one integrated connector 3, 5 is arranged to connect
the plastic infiltration unit 2 with another at least one integrated connector 7 (male connector),
9 (female connector), as shown in Fig. 8, of another plastic infiltration unit 11 in a side by side
arrangement, as shown in Fig. 9. The connection is made in such a way that when the feet of
the pillars 6 fall into the socket of the plastic infiltration unit below, one of the integrated
connectors slides over its counterpart and engages by itself. One of the interconnectors may
be in the form of a hook and its counterpart may be in the form of a groove into which the hook
engages. The hook may be a flange of part of the female connector and the groove may be a
part of the male connector. The hook extends beyond the surface of the top deck 4. The
groove is formed as a recess in the top deck 4. By providing integrated connectors, ease of
positioning and connection are made possible by the provision of, for example, grooves and
hooks on the side wall of the top deck 4, which interact with each other to form a connection.
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[0023] Although "male" and "female" connectors are hereindescribed, it will be appreciated
that the "male" connector may include, for example, a groove, which may in isolation be
considered as a "female" connecting part and the "female" connector may include, for
example, a hook, which may in isolation, be considered as a "male" connecting part.

[0024] In one embodiment, the top deck 4 has a perimeter 13 extending around the outer
edge of the top deck 4, as shown in Figs. 1 to 4. The perimeter 13 of the top deck 4 comprises
a plurality of edge regions 15, 17, 19, 21 including a plurality of edges 15, 17, 19, 21,
respectively, as shown in Figs. 1 to 4. At least one of the plurality of edge regions 15 is
arranged to come into alignment with at least one edge region 23 of the another plastic
infiltration unit 11, as shown in Fig. 8. The at least one edge 15, 23 of the plastic infiltration unit
2 and the another (second) plastic infiltration unit 11 is provided with at least one connector
3,5, and 7, 9, respectively. In particular, the (first) plastic infiltration unit 2 is provided with a pair
of connectors 3, 5. The another (second) plastic infiltration unit is provided with a pair of
connectors 7 and 9 (see Fig. 8). The at least one connector 3, 5 of the (first) plastic infiltration
unit 2 is arranged to connect with the at least one connector 7, 9 of the another (second)
plastic infiltration unit 11. In particular, the top deck 4 may comprise a plurality of edge regions
15, 17, 19 and 21. Each of the plurality of edge regions 15, 17, 19, 21 may be provided with at
least one connector 3, 5. The edge regions are joined to each other by a plurality of corner
regions 25.

[0025] In the embodiments shown, the top deck 4 in the xy plane is quadrilateral, preferably,
rectangular. The invention is not limited in this respect. In the xy plane, the top deck 4 may
have any form which either alone, or with other complementary shapes tessellate. For
example, triangular, square, hexagonal, octagonal with quadrilateral complementary top decks,
etc. For example, Fig. 9 shows a 2 dimensional array of plastic infiltration units connected
together in accordance with an embodiment of the invention. In the embodiment shown in Fig.
9, rectangular shaped top decks 4 fit together (tessellate) to form the two dimensional array
arranged in a single layer. As seen in Fig. 10, one or more layers may be stacked upon each
other to form a three dimensional array of plastic infiltration units.

[0026] In one embodiment, the top deck 4 comprises a plurality of edge regions 15, 17, 19, 21.
Each of the plurality of edge regions are provided with a pair of connectors 3, 5. In particular,
the at least one connector is at least one of a female and a male connector 3, 5. The female
connector 3 and the male connector 5 are arranged to be connectable with each other. For
example, the female connector 3 of a first plastic infiltration unit 2 is connectable with a male
connector 9 of a second (or yet further) plastic infiltration unit 11. Similarly, a male connector 5
of a first plastic infiltration unit 2 is connectable with a female connector 7 of a second (or yet
further) plastic infiltration unit 11. In other words, the at least one of a female and a male
connector 3, 5 is arranged to connect with at least one of a male and a female connector 9, 7,
respectively.

[0027] In one embodiment, the plurality of edge regions 15, 17, 19, 21 comprises at least one
pair of opposing edge regions. In the embodiments shown, in particular, in Figs. 1 to 4, the pair
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of opposing edge regions correspond to edge regions 15 and 17 extending in the y direction
and edge regions 19 and 21 extending in the x direction. In particular, the pair of opposing
edge regions 15, 17, 19 and 21 comprise a first opposing edge region 15, 19 and second
opposing edge region 17, 21. In the embodiments shown, if a female connector 3 is provided
at a location on the first opposing edge region 15, 19, a male connector 5 is provided at the
same corresponding location on the second opposing edge region 17, 21, and vice versa. For
example, if a male connector 5 is provided at a location on the first opposing edge region 15,
19, a female connector 3 is provided at the same corresponding location on the second
opposing edge region 17, 21. In this way, when the plastic infiltration unit 2 is arranged side by
side with the another (second) plastic infiltration unit 11 having the same arrangement of
integrated connectors 3, 4 as the plastic infiltration unit 2, the plastic infiltration unit 2 is
connectable with the another plastic infiltration unit 11. In particular, the first opposing edge
region 15, 19 of the plastic infiltration unit 2 is brought into alignment with the second opposing
edge region 17, 21 of the another (second) plastic infiltration unit 11, the plastic infiltration unit
2 connects with the another (second) plastic infiltration unit 11. Two plastic infiltration units in a
connected arrangement are shown in Fig. 8.

[0028] In particular, as shown in Figs. 1 to 4, the top deck 4 may be a quadrilateral
construction extending in a first direction (y) and a second direction (x). The top deck 4 may,
have a thickness extending in a third direction (z). The first, second and third directions (y, X, z)
are different from one another. The perimeter 13 of the quadrilateral construction comprises
two pairs of opposing edge regions: a first pair of opposing edge regions 15, 17 comprising a
first opposing edge region 15 and a second opposing edge region 17. The first and second
opposing edge regions are opposed with respect to each another. The perimeter 13 further
comprises a second pair of opposing edge regions 19, 21 comprising a third opposing edge
region 19 and fourth opposing edge region 21. The third and fourth opposing edge regions are
opposed with respect to each other. The first pair of opposing edge regions 15, 17 extend in
the first direction (y) and the second pair of opposing edge regions 19, 21 extend in the second
direction (x). Thus, in one embodiment, the first pair of opposing edge regions 15, 17 are
perpendicular to the second pair of opposing edge regions 19, 21. If a female connector 3 is
provided at a location on at least one of the first and third (opposing) edge region 15, 19, a
male connector 5 is provided at the same corresponding location on the at least one of the
second and fourth (opposing) edge regions 17, 21, respectively, and vice versa. For example,
if a male connector 5 is provided at a location on at least one of the first and third (opposing)
edge regions 15, 19, a female connector 3 is provided at the same corresponding location on
the at least one of the second and fourth (opposing) edge regions, respectively. In this way,
when the plastic infiltration unit 2 is arranged side by side with the another (second) plastic
infiltration unit 11 having the same arrangement of integrated connectors as the plastic
infiltration unit, when at least one of the first and second opposing edge regions 15, 17 of the
plastic infiltration unit 2 is brought into alignment with at least one of the first and second
opposing edge regions of the another (second) plastic infiltration unit 11, the plastic infiltration
unit connects with the another (second) plastic infiltration unit, at the first or second opposing
edge region respectively.
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[0029] Similarly, when at least one of the third and fourth edge regions 19, 21 of the plastic
infiltration unit 2 is brought into alignment with at least one of the third and fourth third
opposing edge regions of the another (second) plastic infiltration unit 11, the plastic infiltration
unit 2 connects with the another (second) plastic infiltration unit 11, at the third or fourth
opposing edge regions respectively.

[0030] In one embodiment, around the perimeter 13 of the top deck 4 in the plurality of edge
regions 15, 17, 19, 21 at least one connector 3, 5 is arranged on each edge region 15, 17, 19,
21 alternating around the perimeter 13 between a male connector 5 and a female connector 3
(see in particular, Figs. 1 and 4). In particular, the connectors 3,5 are arranged so that each
edge region 15, 17, 19, 21 is connectable with a plurality of other edge regions of a plurality of
other plastic infiltration units 11, respectively.

[0031] In one embodiment, at least one pair of connectors 3, 5 are arranged around the
perimeter 13 of the top deck 4 in the edge region alternating between a male connector 5 and
a female connector 3 around the perimeter 13. In this way, an arrangement is achieved
whereby any one plastic infiltration unit is connectable with any other similarly constructed
plastic infiltration unit.

[0032] In a further preferable embodiment, the first to fourth edge regions 15, 17, 19, 21 are
provided with at least one pair of integrated connectors 3, 5, the at least one pair of integrated
connectors comprising a female connector 3 and a male connector 5. In this way, the
orientation of a plurality of similarly constructed plastic infiltration units is not critical when
assembling a plurality of plastic infiltration units together. In particular, the each plastic
infiltration unit can simply be assembled to another plastic infiltration unit regardless of the
orientation in the xy plane of the plastic infiltration units. This saves time and installation costs.

[0033] In one embodiment, as seen in Figs. 1 to 4, the first and second edge regions 15, 17
are provided with two pairs of integrated connectors 3, 5. In this way, the stability of the
connection of the relatively long first and second edge regions 15, 17 is improved. In the
embodiments shown in Figs. 1 to 4 the first and second edge regions are longer in the y
direction than the third and fourth edge regions in the x direction. In one embodiment, the
relatively short third and fourth edge regions 19, 21 may be provided with one pair of
integrated connectors 3, 5. The top deck 4 comprises a side wall 27 (see Figs. 1 to 7) having a
thickness in the third (z) direction. The side wall 27 extends around the perimeter 13 of the top
deck 4. The at least one edge region 15, 17, 19, 21 includes the side wall 27. As described in
more detail hereinbelow, the integrated connectors 3, 5 are formed in the side wall 27.

[0034] Fig. 5 shows an integrated male connector according to an embodiment of the
invention. Fig. 6 shows an integrated female connector according to an embodiment of the
invention. Fig. 7 shows an integrated male connector and an integrated female connector
disposed as a pair of connectors in an edge region of a plastic infiltration unit according to an
embodiment of the invention. Fig. 8 shows an integrated male connector and an integrated
female connector disposed as a pair of connectors in an edge region of a plastic infiltration unit
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in an installed arrangement, where the pair of connectors of Fig. 7 are connected to a
respective corresponding pair of connectors on a further plastic infiltration unit, according to an
embodiment of the invention.

[0035] In one embodiment, with reference to Figs. 5 to 8, the integrated female connector 3
comprises a recess 31 formed in the side wall 27 for receiving a male connector 5. The
integrated female connector 3 further comprises a retaining portion 33 extending beyond the
side wall 27 for retaining the male connector 5 received in the recess 31. In one embodiment,
the retaining portion 33 comprises two opposing elements 33a, 33b extending towards each
other from opposite ends of the recess 31 to define an opening 35 into which a male connector
5 is insertable. The integrated male connector 5 comprises a recess 51 formed in the side wall
27 from which a male element 53 extends. The male element 5 comprises a bar 55 which is
dimensioned to pass through the opening 35 of the female connector 3 and a plate 57
disposed at a distal end of the bar 55 which is dimensioned to be received in the recess 31 of
the female connector 3 and retained by the retaining portion 33a, 33b once received in the
recess 31. In this way, the male connector can be readily fitted into the female connector.
Preferably, the male connector 5 is slotted into the female connector 3 in the third direction (z),
that is in the direction of the thickness of the top deck 4. In this way, once the plastic infiltration
units are aligned, one plastic infiltration can drop into place without requiring substantial lifting
or manoevering by the installer. In other words, the retaining portion 33a, 33b may be
considered as a hook which extends beyond the side wall 27 of the top deck 4. Further a
groove is formed as the space between the recess 51 and the bar 55 and plate 57. The hook
hooks into the groove 51, thus connecting the infiltration units. The hook extends beyond the
side surface of the top deck 4, so that when two infiltration units are brought together, they will
automatically connect when they are correctly aligned. In fact, by simply moving the units with
respect to one another along their sides, the units will connect once they are correctly aligned.
It is not necessary for an operator to accurately prealign the units. Thus, an improved ease of
use is achieved.

[0036] The integrated connectors are further provided on the infiltration units so that they can
be connected with respect to one another at 180 degrees or 360 degrees, in other words, two
infiltration units may be connected along either of their long ends (along the y direction) or
along either of their short ends (along the x direction). Beyond bringing two respective short or
long ends (sides) into proximity, it is not necessary to otherwise orient the plastic infiltration
units for connection in the xy plane.

[0037] When assembling a first layer of a plurality of plastic infiltration units, the first layer is
connected to one another by lifting the next unit slightly so that it can unite with its counterpart.

[0038] Fig. 9 shows a 2 dimensional array of plastic infiltration units connected together in
accordance with an embodiment of the invention. Fig. 10 shows a 3 dimensional array of

plastic infiltration units connected together in accordance with an embodiment of the invention.

[0039] According to one embodiment of the invention, a plurality of plastic infiltration units are
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arranged in use to form a 2 dimensional array of plastic infiltration units extending in a plane. In
the embodiment shown in Fig. 9, the array extends in the xy plane.

[0040] According to a further aspect of the present invention, there is provided a system
comprising a first plurality of plastic infiltration units connectable with one another to form a first
2 dimensional array 200 extending in a first plane (see Fig. 9). The first plurality of plastic
infiltration units 200 forms a first layer of units. The system further comprises a second plurality
of plastic infiltration units, connectable with one another to form a second 2 dimensional array
400 extending in a second plane. In the embodiment shown in Fig. 10, the first plane extends
in the xy direction. The second plane extends in the xy direction and is displaced in the z
direction with respect to the first plane. The second plurality of plastic infiltration units forms a
second layer of units 400. Further, the second layer of units 400 is stackable on the first layer
of units 200 to form a 3 dimensional array 500.

[0041] In a further embodiment the system comprises a plurality of plastic base plates 100.
Each of the plurality of plastic base plates comprises at least one socket 102 for receiving the
at least one pillar 6 of each of the first plurality of plastic infiltration units 200, respectively. The
at least one pillar 6 of each of the first plurality of plastic infiltration units 200 are insertable into
the at least one socket 102 of each of the plurality of plastic base plates 100, respectively. In
this way, a two dimensional array can be installed on a plastic base plate.

[0042] The at least one pillar 6 may extend from the top deck 4 in a longitudinal direction 12
(Figs. 1). The at least one pillar has a proximal end 14 and a distal end 16 with respect to the
top deck 4. The pillar 6 further comprises an intermediate portion 18 located between the
proximal end 14 and the distal end 16 (see Fig 1).

[0043] The proximal end 14 may comprise a socket 20 (see Fig. 4) and the distal end 16 may
comprise a foot 22 (see Figs. 1 to 3). The distal end 16 is configured so that in use, it may be
inserted into a socket of a lower unit. Fig. 10 shows a stack of two layers. In a further
embodiment, the top deck 4 of each of the first plurality of plastic infiltration units 200
comprises at least one socket 20 (see Fig. 4) for receiving the at least one pillar 6 of each of
the second plurality of plastic infiltration units 400, respectively. The at least one pillar 6 of each
of the second plurality of plastic infiltration units 400 are insertable in to the at least one socket
20 of each of the first plurality of plastic infiltration units 200, respectively. Further, the at least
one pillar 6 may comprise a foot 22 (see Figs. 1 to 3) located at a distal portion of the pillar 6.
The foot 22 is insertable in the at least one respective socket 20. Preferably, the height of the
connectors in the third (z) direction is approximately the same or slightly smaller than the
length of the foot 22 in the third direction. In this way, when the at least one foot 22 is inserted
into the at least one socket 20, the arrangement of the female and the corresponding male
connectors 3, 5, allows an upper plastic infiltration unit 400 to drop down into position on a
lower plastic infiltration unit 200. In this way, a yet further simplified and efficient installation is
achieved.

[0044] The arrangements of plastic infiltration units are not limited to those shown in the
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Figures. In particular, it is envisaged that a plurality of layers may be built up upon each other.
The number of infiltration units which can be stacked on one another is not limited to the
number shown in Figures. It is envisaged that several infiltration units may be stacked on each
other depending on the required circumstances of the infiltration or attenuation. The first layer
200 is the lowest layer and the higher numbered layers are layered on top of each other,
wherein the nth layer is an uppermost layer. Typically, the layers are arranged on top of one
another, the lowest layer is formed first, the upper layers are formed next and the uppermost
layer is formed last. However, whilst one layer is being formed, it is also envisaged that further
units may be stacked on parts of the one layer that is already formed. The invention is not
limited in terms of the order in which a 3 dimensional array is formed.

[0045] In the stack, the at least one pillar 6 of the at least one plastic infiltration unit is oriented
in a downward direction (z direction). Further, the top deck 4 of a second plastic infiltration unit
in a first layer 200 forms a base plate of a plastic infiltration unit arranged above the first plastic
infiltration unit in the second layer 400 in the stack.

[0046] According to an embodiment of the present invention, there is provided an assembly
comprising at least two plastic infiltration units, including a first plastic infiltration unit and a
second plastic infiltration unit, wherein each plastic infiltration unit comprises a top deck which
extends in a plane, at least one pillar extending from the top deck for supporting the top deck,
wherein the top deck is provided with at least one integrated connector arranged to connect
the first plastic infiltration unit with another at least one integrated connector of the second
plastic infiltration unit in a side by side arrangement.

[0047] It is of course clear that the expression "the top deck is provided with at least one
integrated connector" is to be understood as embracing or alternatively formulated as the
following expressions, and that the following expressions may be interchangeable with the
expression "the top deck is provided with at least one integrated connector": that the at least
one integrated connector is provided within the boundaries of the top deck.

[0048] In one embodiment, the top deck is provided with at least one integrated connector,
wherein the at least one integrated connector does not extend beyond an upper surface of at
least one of the top deck and the infiltration unit. Further, the at least one integrated connector
may be flush with an upper surface of the top deck.

[0049] It is of course clear that the expression "produced in one piece" is to be understood as
embracing or alternatively formulated as the following expressions, and that the following
expressions may be interchangeable with the expression "produced in one piece": that the top
deck and the at least one pillar are at least one of monolithic, uniform and/or integral,
alternatively, that the infiltration unit is free from at least one of joins, seams, and/or interfaces,
further alternatively, that the material of the top deck and the material of the pillar are
continuous, yet further alternatively, that the top deck and the pillar are integrally connected,
and yet further alternatively, that the top deck and the pillar are free from at least one of joins,
seams, and/or interfaces.
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[0050] The invention is not limited to the embodiments shown and described above.
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Patentkrav

1. Plastikinfiltreringsenhed omfattende:
et overdaek (4) som straekker sig i et plan,
mindst en stgtte (6), der straekker sig fra overdaekket (4) til at stgtte
overdakket (4),
hvor:
overdaekket (4) er tilvejebragt med mindst en integreret forbinder (3, 5)
anbragt til at forbinde plastikinfiltreringsenheden med en anden mindst ene
integrerede forbinder, af en anden plastikinfiltreringsenhed i en side-om-
side-anordning, og
et perimeter (13) af overdaekket (4) omfatter en flerhed af kantomrader
(15, 17, 19, 21) inklusive henholdsvis en flerhed af kanter.
mindst en af flerheden af kantomrader (15, 17, 19, 21) er anbragt til at
komme i justering med mindst et kantomrade af den anden
plastikinfiltreringsenhed, hver af flerheden af kanter af
plastikinfiltreringsenheden og den anden plastikinfiltreringsenhed er
tilvejebragt med henholdsvis mindst en af naevnte integrerede forbindere
(3, 5), og
de integrerede forbindere (3, 5) er indrettet til at forbinde med hinanden;
hvor hver af flerheden af kantomrader (15, 17, 19, 21) er forsynet med en
integreret han-forbinder (5) og en integreret hun-forbinder (3) anbragt
som et par af naevnte integrerede forbindere, hvoraf hun-forbinderen er
indrettet til at forbinde med en han-forbinder af den anden
plastikinfiltreringsenhed, og han-forbinderen er anbragt til at forbinde med
en hun-forbinder af den anden plastikinfiltreringsenhed, og parrene af
forbindere er indrettet pd hvert kantomrade pa en made, der veksler rundt
om perimeteret (13), mellem en han-forbinder (5) og en hun-forbinder (3),

kendetegnet ved at

han-forbinderen (5) er beregnet til at indsat i hun-forbinderen (3) i retningen af

tykkelsen af overdaekket (4).

2. Plastikinfiltreringsenhed ifglge krav 1, hvor den mindst ene stgtte (6) omfatter
en fod (22) placeret ved en distal ende (16) af stgtten, og forbindelsen er lavet pa
en sddan made, at nar foden af den mindst ene stgtte falder ind i en sokkel af en
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plastikinfiltreringsenhed nedenunder, da glider en af de integrerede forbindere
over sit modstykke og indgriber af sig selv.

3. Plastikinfiltreringsenhed ifglge et hvilket som helst foregaende krav, hvor
flerheden af kantomrader (15, 17, 19, 21) omfatter mindst et par af modstaende
kantomrader, idet parret af modstaende kantomrader omfatter et fgrste
modstaende kantomrade og andet modstédende kantomrade, hvor, hvis en hun-
forbinder (3) tilvejebringes ved en placering pa det fgrste modstaende
kantomrade, da tilvejebringes en han-forbinder (5) ved den samme tilsvarende
placering pa det andet modstédende kantomrade, og vice versa, saledes at nar
plastikinfiltreringsenheden indrettes side om side med den anden (anden)
plastikinfiltreringsenhed, der har den samme anordning af integrerede forbindere
som plastikinfiltreringsenheden, hvor det fgrste modstdende kantomrade af
plastikinfiltreringsenheden bringes i justering med det andet modstaende
kantomrade af den anden (anden) plastikinfiltreringsenhed, da forbinder
plastikinfiltreringsenheden med den anden (anden) plastikinfiltreringsenhed.

4. Plastikinfiltreringsenhed ifglge et hvilket som helst foregaende krav, hvor
overdakket (4) er en firesidet konstruktion, der straekker sig i en fgrste retning
(y) og en anden retning (x) og har en tykkelse, der straekker sig i en tredje
retning (z), idet de fgrste, anden og tredje retninger er forskellige fra hinanden,
hvor perimeteret (13) af den firesidede konstruktion omfatter to par af
modstaende kantomrader: et fgrste par af modstaende kantomrader (15, 17), der
omfatter et fgrste og et andet modstédende kantomrade og et andet par af
modstaende kantomrader (19, 21), der omfatter et henholdsvis tredje og fjerde
modstaende kantomrade, hvor det fgrste par af modstaende kantomrader
straekker sig i den fgrste retning og det andet par af modstaende kantomrader
straekker sig i den anden retning, hvor, hvis en hun-forbinder (3) tilvejebringes
ved en placering pa mindst en af de fgrste og tredje modstaende kantomrader, da
tilvejebringes en han-forbinder (5) ved den samme tilsvarende placering pa de
henholdsvis anden og fjerde modstaende kantomrader og vice versa, saledes at
nar plastikinfiltreringsenheden indrettes side om side med den anden (anden)
plastikinfiltreringsenhed, der har den samme anordning af integrerede forbindere
som plastikinfiltreringsenheden, nar mindst en af de fgrste og anden modstéende
kantomrader af plastikinfiltreringsenheden bringes pa linje med mindst en af de
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farste og anden modstaende kantomrader af den anden (anden)
plastikinfiltreringsenhed, da forbinder plastikinfiltreringsenheden med den anden
(anden) plastikinfiltreringsenhed ved det henholdsvis fgrste eller andet
modstaende kantomrade.

5. Plastikinfiltreringsenhed ifglge krav 4, hvor, ndr mindst et af de andet og fjerde
modstaende kantomrader (19, 21) af plastikinfiltreringsenheden bringes pa linje
med mindst et af de andet og fjerde tredje modstaende kantomrader af den
anden (anden) plastikinfiltreringsenhed, da forbinder plastikinfiltreringsenheden
med den anden (anden) plastikinfiltreringsenhed ved henholdsvis anden og fjerde
eller fjerde og anden modstaende kantomrader.

6. Plastikinfiltreringsenhed ifglge krav 1, hvor forbinderne (3, 5) er indrettet
saledes, at hvert kantomrade er forbindeligt med en flerhed af andre kantomrader
af en flerhed af henholdsvis andre plastikinfiltreringsenheder.

7. Plastikinfiltreringsenhed ifglge kravene 5 eller 6, hvor de fgrste til fjerde
kantomrader (15, 17, 19, 21) tilvejebringes med mindst et par af integrerede
forbindere, idet det mindst ene par af integrerede forbindere omfatter en hun-
forbinder (3) og en han-forbinder (5).

8. Plastikinfiltreringsenhed ifglge et hvilket som helst af de foregaende krav 5 til
7, hvor de fgrste og anden kantomrader (15, 17) tilvejebringes med to par af

integrerede forbindere.

9. Plastikinfiltreringsenhed ifglge et hvilket som helst foregaende krav, hvor
overdaekket (4) omfatter en sidevaeg (27), der har en tykkelse i en tredje retning,
idet sidevaeggen (27) straekker sig rundt om perimeteret (13) af overdeekket (4),
hvor det mindst ene kantomrade inkluderer sidevaeggen (27).

10. Plastikinfiltreringsenhed ifglge et hvilket som helst af de foregédende krav 5 til
9, hvor den integrerede hun-forbinder (3) omfatter en reces (31) dannet i
sidevasggen (27) til at modtage en han-forbinder (5) og en fastholdende del (33a,
33b), der straekker sig ud over sidevaeggen (27) til at fastholde han-forbinderen
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(5) modtaget i recessen (31).

11. Plastikinfiltreringsenhed ifglge krav 10, hvor fastholdelsesdelen (33a, 33b)
omfatter to modstaende elementer, der straskker sig mod hinanden fra
modstaende ender af recessen for at definere en abning hvori en han-forbinder

(5) kan indseettes.

12. Plastikinfiltreringsenhed ifglge et hvilket som helst af de foregédende krav 2 til
11, hvor den integrerede han-forbinder (5) omfatter en reces (51) dannet i
sidevaeggen (27), hvorfra et han-element straekker sig, idet han-elementet
omfatter en stang (55), som er dimensioneret til at passere gennem abningen af
hun-forbinderen, og en plade (57) anbragt ved en distal ende af stangen (55),
som er dimensioneret til at blive modtaget i recessen (31) af hun-forbinderen og
fastholdt af fastholdelsesdelen, sa snart den modtages i recessen (31).

13. Plastikinfiltreringsenhed ifglge et hvilket som helst af de foregédende krav 2 til
12, hvor han-forbinderen (5) indstikkes i hun-forbinderen (3) i den tredje retning

(der er i retningen af tykkelsen af overdaekket).

14. Plastikinfiltreringsenhed ifglge et hvilket som helst foregdende krav, hvor
overdakket (4) straekker sig i et plan og en langsgdende retning af den mindst
ene stgtte (6) er i alt vaesentligt vinkelret pa planet af overdaekket (4).

15. System omfattende en fgrste flerhed af plastikinfiltreringsenheder ifglge et
hvilket som helst foregdende krav, der er forbindelige med hinanden, for at danne
et fgrste todimensionelt array, der straekker sig i et fgrste plan, idet den fgrste
flerhed af plastikinfiltreringsenheder danner et fgrste lag af enheder, idet
systemet yderligere omfatter en anden flerhed af plastikinfiltreringsenheder ifglge
et hvilket som helst foregdende krav, der er forbindelige med hinanden for at
danne et andet todimensionelt array, der straekker sig i et andet plan, idet den
anden flerhed af plastikinfiltreringsenheder danner et andet lag af enheder, hvor
det andet lag af enheder kan stables pa det fgrste lag af enheder for at danne et

tredimensionelt array.



DK/EP 3194674 T3

5

16. System ifglge krav 15, hvor hgjden af forbinderne i den tredje retning er
omtrent den samme eller en anelse mindre end laengden af foden i den tredje
retning, saledes at nar den mindst ene fod indsaettes i den mindst ene sokkel, da
mulligggr anordningen af hun og de tilsvarende han-forbindere, at en gvre

5 plastikinfiltreringsenhed kan falde i position pa en lavere plastikinfiltreringsenhed.
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Fig. 7
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