EP O 244 651 A2

Européisches Patentamt

0} European Patent Office

Office européen des brevets

@) Publication number: 0244 651
A2

®@ EUROPEAN PATENT APPLICATION

@) Application number: 87105051.4

@ Date offiling: 06.04.87

@ mtc+: EO2B 11/00,E01 C 3/086,
EO02D 3/10

@D Priority: 09.04.86 AU 5382/86

@ Date of publication of application: 11.11.87
Bulletin 87/46

Designated Contracting States: AT BE CHDE ES FR GB
GRITLILUNLSE

@ Applicant: Urriola, Humberto, 55 Romney Road, St. lves
New South Wales 2075 (AU)

@ Inventor: Urriola, Humberto, 55 Romney Road, St. Ives
New South Wales 2075 (AU)

@ Representative: Denmark, James, ¢/o Bailey Walsh &
Co. 5 York Place, Leeds LS1 2SD Yorkshire (GB)

€9 Celllike structure.

@ A rigid cell like structure primarily for use under gar-
dens and roads where it is required to provide good drain-
age; the cell comprising two substantially parallel perforate
planar surfaces maintained in a fixed spaced relationship
from each other by means of a plurality of spacer members;
the perforate nature of both surfaces and the disposition of
spacer members being such that gases or liquids may freely
pass through the composite structure around the spacer
means in any direction.
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The present invention relates to the provision of adequate

drainage by artificial means and has particular application
in the area of landscape gardening.

Known methods of draining relatively large surface areas
where the funnelling of water directly into narrow diameter
pipes is impractical or impossible involve the use of a layer
of stone or gravel capable of supportihg the surface to be drained.
Water from this "gravel" layer may then be allowed to percolate
into the ground below, follow the lie fo the land through said
gravel to further conventional drainage channels or pipes or
otherwise evacuated. In the case of a roof-top garden for example
a concrete roof-top may be provided with a water impervious membrane
opening into conventional channels, gutters or drains; a layer
of pebbles may the be provided over such membrane followed by a
filter membrane over such layer of pebbles over which filter
membrane a layer of soil is laid in which vegetatfi.on may be grown.

The filter membrane prevents the soil clogging the layer of
pribles therely  preventing drainage; the layer of pebbles facilitates
drainage of the_ soil and hence adequate oxygen for the roots of
vegetation. The lower impervious membrane in turn prevents the
ingress of moisture to the building or structure below.

Such a system as lastmentioned involving pebbles, gravel

or stone has been found to have various defects particularly in

‘roof-top applications. The lastmentioned conventional system

may be expensive insofar as stones or pebbles are heavy thus

presenting transportation problems to high or inaccessible locations,
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the rweight aiso may dictate otherwise unnecessary reinforcement of
the supporting structure. It has been further found that where
a water impervious membrane is employed below a layer of of
pebbles the pebbles oftén breach the water right integrity of such
membrane due to sharp edges and/or excessive weight. The con-
ventional system as lastmentioned furthermore makes no provision
for the deployment of conduits for water or power through the
drainage area particularly where such conduits are to be laid after
the drainage system is in existence. The present invention seeks
to ameliorate one or more of the lastmentioned disadvantages with
the prior art or at least provide the consumer with a choice.

According to the present invention there is -
provided a rigid cell structure comprising first and second parallel
perforate planar members maintained in a fixed spaced relationship
from each other by means of a plurality of spacer members of
adequate strength to ensure that either one of the perforate planar
surfaces has a load bearing capability of at least twenty kilograms
per square metre when the opposing perforate planar surface is
supported by a figid planar surface; the perforate nature of both
surfaces and the disposition of spacer members being such that
gases or liquids may freely pass through the ce],l-si:rjucturer oL
around the spacer means in any direction.

The present invéntion also teaches a method of proﬁding
drainage utilising the lastmentioned apparatus. In addition to
roof-top garden applicaﬁions it is envisaged that the invention ;nay

be of use to provide drainage under roadways, under embankments
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and elsewhere where surface erosion would otherwise be a problem.

One example of an article in accordance with the present
invention will now be described with reference to the accompanying
drawings wherein: )

Figure 1 is a part perspective view of a cell in accordance

with the present invention;

Figure 2 is a further part perspective view of the cell of

figure 1;

Figure 3 is a side elevation of the cell depicted in figures

1 and 2.

Figure 1 depicts a drainage cell comprising a first planar
perforate surface 1 and a second planar perforate surface 2
maintained in parallel spaced relationship to each other by a
plurality of upright spacer members 3.

The nature of perforations in the embodiment of figures 1
and 2 may best be observed from figure 2 which clearly depicts
substantially square perforate areas 4 in the first planar
surface 1. It will be noted that the square perforate areas are
interposed with substantially square load bearing sections 5
such that the resulting configuration of the first planar surface 1
is checkered. In this embodiment the second perforate planar
surface is of the same configuration as the first perforate planar
surface except that the square perforate sections are out of

register with each other such that directly beneath each square

perforate section of the first perforate planar surface lies
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a square load bearing section of the second planar perforate
surface.

It will be appreciated that a configuration as above
described results in planar surfaces having approximately fifty
per cent of their surface area devoted to perforations and
the remaining fifty per cent devoted to a surface which is
capable of load bearing. In say a roof-top application where
a membrane may be employed above the cell adjacent the first
perforate planar surface and possibly additionally beneath the
cell it is important that the load bearing surfaces comprise a
significant proportion of the planar surfaces in order that loads
may be distributed. If this were not the case then the cell
might perforate adjacent marbranes thereby destroying their

effectiveness. Where the cell is laid directly for example on

~ a bitumenised roof (nmot shown) this feature is particularly

important as it would not be appropriate for the spacer members 3
to bear directly on the bitumenised surface thereby allowing
perforation of the bitumenised surface when a load was applied
to the upper surface of the cell

It will be appreciated that the spacer members 3 are rectangular
in configuration ad are (Ghen viewed in transverse section)are ariented disgorally of
the square pattern associated with the planar surfaces so that '
the ends of such spacer members 6 form bridges between adjacent
load bearing surfaces thereby tying in adjacent load bearing

surfaces to each other and ensuring a coherent rigid structure.
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Some bracing of the spacer members 3 is achieved by low

upstanding walls 7 inwardly directed from the planar perforate

surfaces running between adjacent spacer members and extending

along the edges defining the square load bearing surfaces.

It will be noted that these small upstanding walls 7
define shallow areas 8 which are capable of holding small amounts
of pooled liquid. This is an important feature where the cell
is used for drainage of say a roof-top garden as during periods
where no water flow is present the water in such areas may
evaporate thereby assisting to maintain the roots of any plants
or grass above the drainage cell in a moist condition condusive
to plant life.

Whilst it is envisaged that the primary function of the
drainage cell will be to accept water through its first and
upper perforate planar surface and to allow free percolation
of the water through the cell towards a drain{not shown)beneath the
cell it should be appreciated that the cell additionally
assists in maintaining oxygen adjacent the roots of any plants
above the upper planar surface. It should be noted that the
nature of the spacer members permits free flow of water and oxygen ‘
in any harizontaldirection within the cell and therefore it is
usually not necessary to orient the cell in any particular
direction with respect to the fall of the surface over which
it is installed. The relatively open nature of the area
between the two planar surfaces additionally may provide

space through which conduits may be passed for various services
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which may be associated with 2 building.

Lines 87 depicts the possible directions for flow of water
entering the upper surface of the cell and flowing through
the cell. The cell fnay édvantageously. be fabricated from one of a
number of plastic materials in a unitary configuration and
in this regard polypropelyene has been found to be appropriate.

The multiplicity of spacer members 3 together with walls
7 results in a relatively rigid structure which is capable of
sﬁpporting substantial loads and for example where the spacer
members are approximately thirty millimetres in length and
ti'xree millimetres by three millimetres in cross-section the
load bearing capabilities of the upper planar surface where the
lower planar surface is supported on a concrete slab is
approximately 38,000 kilograms per square metre.

The embodiment of figure 1 is approximately three hundred
millimetres by three hundred millimetres square and in order to
cover a large surface a number of drainage cells may be laid
beside each other. .

It sh§u1d be appreciated that the present invention -
provides a light drainage cell which permits large volumes of
water to be drained beneath a variety of surfaces and may
furthermore enhanced growth of vegetation above the cell.

Although it is not depicted herein those skilled in the
art of drainage will note that a filter membrane should be

eee/8
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utilised above a cell in accordance with the present invention
due to the large apertures in the upper perfqrate planar
surface and in this regard‘'terraferma" brand poly-
ester membranes are appropriate. |

From figure 2 it may be observed that the edges of the
drainage cell are not perfectly straight but comprise a series °
of tongues 10 and grooves 11. These tongues and grooves in the |
edges of one cell member facilitate a fairly precise location
6f adjacent cells where cells are placed side by side so as to
fdrm a large mat. This is due ot the fact that the tongues 10
of one cell will fit into the grooves 11 of an adjacent cell
thereby preventing relative horizontal movement between adjacent
cells provided they are ﬁrged towards each other.

DATED this 3rd day of March, 1987.

HUMBERTO URRIOLA
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The claims defining the invention are as follows:
A rigid cell structure comprising a first and second
substantially parallel perforate planar members maintained
in a fixed spaced relationship from each other by means
of a plurality of spacer members; the perforate nature
of both surfaces and the disposition of spacer members
being such that gases or liquids may freely pass through
the composite structure around the spacer means in any
direction.
A structure in accordance with claim 1 wherein the
perforate portions of the planar surfaces comprise at least
forty per cent of the total surface area.
A structure in accordance with any one of the
preceding claims wherein at least twenty per cent of
the total surface area of the planar surfaces are
adapted to support a load.
A structure in accordance with claim 1 wherein the
spacer members are columar in configuration and disposed
substantially normally to the two parallel perforate
surfaces.
A structure in accordance with any one of the preceding
claims wherein the perforate areas are formed as
parallelograms interposed with load bearing sections
of like configuration and dimensions in a checkered
configuration; the spacer members being joined to the

'.' -+/10
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perforate planar members adjacent the corners of such
parallelogram shaped load bearing sections and perforate
areas.
A structure in accordance with any one of the preceding
claims wherein the perforate areas are of a substantially
square configuration interposed with substantially
square load bearing sections of similar dimensions
in a checkered configuration; the spacer members
being joined to the perforate planar meﬁbgrs adjacent

the corners of such square sections.

A structure in accordance with any one of the preceding
claims wherein all perforate areas of one perforate surface
are out of register with the perforate areas of the
opposing perforate surface.

A structure in accordance with any one of the preceding
claims where at least one of the planar perforate surfaces
includes upon its internally facing side a plurality of
low upstanding walls extending between adjacent spacer
members defining shallow areas adapted to trap small
quantities of liquid.

A structure in accordance with any one of the preceding
claims wherein the cell structure is of adequate

strength to ensure that either one of the perforate

planar surfaces has a load bearing capacity of at 1ea§t

twenty kilograms per square metre when the opposing

eeo/11
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perforate planar surface is supported by a rigid
planar surface.
A structure in accordance with any one of the preceding
claims wherein the cell structure is of adequate

strength to ensure that either one of the perforate

planar surfaces has a load bearing capability of _

between 15,000 and 90,000 kilograms per square metre
when the opposing perforate planar surface is supported
by a rigid planar surface.

A rigid cell structure in accordance with any one of
the preceding claims wherein there is a regular pattern
of shallow tongues and grooves along the peripheral
edges of the element to allow the elements to be inter-

Locked when assembled into a mat.
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