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can pass therethrough is limited. The structure does not lend Itself to
increasing the size of the perforations The present invention relates to
the provision of  because such a step would result in a weakening of
adequate drainage by artificial means and has par-  the rigidity of the
structure. [err] application In the area of landscape gardening.   5  The
present invention seeks to ameliorate one or Known methods of draining
relatively large sur-  more of the lastmentioned disadvantages with the
face areas where the funnelling of water directly into  prior art or at
least provide the consumer with a narrow diameter pipes Is impractical or
Impossible      choice. Involve the use of a layer of stone or gravel
capable  According to the present Invention there Is pro- of supporting the
surface to be drained. Water from   10  vided a rigid cell structure
comprising first and second this "graver layer may then be allowed to
percolate  substantially parallel perforate planarmembers main- into the
ground belowfollowthe lie ofthe land through  tained in a fixed
relationship from each other by said gravel to further conventional
drainage channels  means of a plurality of spacer members which are dis- or
pipes or otherwise evacuated. In the case of a roof-  posed so that gases
or liquids may freely pass top garden for example a concrete roof-top may
be   15  through the cell structure around the spacer means In provided
with a water impervious membrane opening  any direction ; wherein the
perforations in the planar Into conventional channels, gutters or drains ;
a layer  members comprise at least 40% of theirsurface area, of pebbles may
the be provided over such membrane  and all areas between the perforations
are supported followed by a filter membrane over such layer of peb-
directly by the spacer members for load beating at a bies over which filter
membrane a layer of soil Is laid   20  loading of at least 20 kg per square
metre. in which vegetation may be grown.                     The present
invention also teaches a method of The filter membrane prevents the soll
dogging  providing drainage  utilising  the lastmentioned the layer of
pebbles thereby preventing drainage ; the  apparatus. in addition to
rooftop garden applications layer of pebbles facilitates drainage of the
soil and  it is envisaged that the invention may be of use to pro- hence
adequate oxygen for the roots of vegetation.  25  vide drainage under
roadways, under embankments The lower impervious membrane in turn prevents
the  and elsewhere where surface erosion would other- ingress of moisture
to the building or structure below.  wise be a problem. Such a system as
lastmentioned involving peb-      One example of an article in accordance
with the bles, gravel or stone has been found to have various  present
Invention will now be described with refer- defects particularly in
roof-top applications. The   30  once to the accompanying drawings wherein:
lastmentioned conventional system may be expen-       Figure 1 is a part
perspective view of a cell In sive Insofar as stones or pebbles are heavy
thus pre-  accordance with the present invention; senting  transportation
problems  to  high  or       Figure 2 is a further part perspective view of
the inaccessible locations, the weight also may dictate   cell of figure 1;
otherwise unnecessary reinforcement of the support-  35  Figure 3 Is a side
elevation of the cell depicted in ing structure. it has been further found
that where a  figures 1 and 2. water impervious membrane is employed below
a         Figure 1 depicts a drainage cell comprising a first layer of
pebbles the pebbles often breach the water  planar perforate surface 1 and
a second planar per- tight Integrity of such membrane due to sharp edges
forate surface 2 maintained In parallel spaced rela- and/or excessive
weight. The conventional system as  40  tionship to each other by a
plurality of upright spacer lastmentioned furthermore makes no provision
for the  members 3. deploymentof condultsforwaterorpowerthroughthe
The nature of perforations In the embodiment of drainage area  particularly
where such conduits are to  figures 1 and 2 may best be observed from
figure 2 be laid aftr the drainage system Is In existence.  which clearly
depicts substantially square perforate It has been proposed in German
Patent Sped-  45  areas 4 In the first planarsurface 1. twil be noted that
fication 2521374 to proide a cell structure to serve as  the square
perforate areas are interposed with sub- a drainage means which can be used
In landscape    stantially square load bearing sections 5 such that the
gardening. The cell structure comprises essentially a  resulting
configuration of the first planar surface 1 is pair of plates which are
arranged in parallel. The  checkered. In this embodiment the second
perforate plates have spacers and also a means for connecting   50  planar
surface is  of the same configuration as the first the plates. The plates
may also have upstanding pro-  perforate planar surface except that the
square per- jections which serve as feet, and finally small perfor-  forate
sections are out of register with each other such ations are provided in
the plates to enable the    that directly beneath each square perforate
section of passage therethrough of water and gases. The said  the first
perforate planar surface lies a square load perforations are relatively
small in size, and are  66  bearing section of the second planar perforate
sur- arranged In a regular pattern on the sections of the  face. plate
between the projections. Because the perfor-    It will be appreciated that
a configuration as ations are small, the extent to which water and gas
above described results in planar surfaces having 2    
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per cent of their surface area  water entering the upper surface of the
cell and flow- devoted to perforations and the remaining fifty per  Ing
through the cell. The cell may advantageously be cent devoted to a surface
which Is capable of load  fabricated from one of a number of plastic
materials bearing. In say a roof-top application where a mem-  in a unitary
configuration and in this regard polyp- bib may be employed above the cell
adjacent the   5   ropelyene has been found to be appropriate. first
perforate planar surface and possibly additionally  The multiplicity of
spacer members 3 together beneath the cell It is Important that the load
bearing  with walls 7 results In a relatively rigid structure which
surfaces comprise a significant proportion of the pla-  is capable of
supporting substantial loads and for nar surfaces in order that loads may
be distributed. If  example where the spacer members are approxim. this
were not the case then the cell might perforate  10  ately thirty
millimetres In length and three millimetres adjacent membranes thereby
destroying their effec-  by three millimetres In cross-section the load
bearing tiveness. Where the cell is laid directly for example on
capabilities of the upper planar surface where the a bitumenised roof (not
shown) this feature Is particu-  lower planar surface Is supported on a
concrete slab larly important as it would not be appropriate for the  is
approximately 38,000 kilograms per square metro. spacer members 3 to bear
directly on the bitumenised   15  The embodiment of figure 1 Is
approximately surface thereby allowing perforation of the bitumen-  three
hundred millimetres by three hundred millimet- ised surface when aloadwas
applied to the uppersur-  res square and In order to cover a large surface
a face of the cell.                                  number of drainage
cells may be laid beside each It will be appreciated that the spacer
members 3  other. are rectangular In configuration and are (when viewed
20  It should be appreciated that the present inven- In transverse section)
are oriented diagonally of the  tion provides a light drainage cell which
permits large square pattern associated with the planarsurfaces so  volumes
of water to be drained beneath a variety of that the ends of such spacer
members 6 form bridges  surfaces and may furthermore enhance growth of
between adjacentload bearing surfaces thereby tying  vegetation above the
cell. in adjacent load bearing surfaces to each other and   25  Although it
is not depicted herein those skilled In ensuring a coherent rigid
structure.               the art of drainage will note that a filter
membrane Some bracing of the spacer members 3 is        should be utlised
above a cell in accordance with the achieved by low upstanding walls 7
Inwardly directed  present Invention due to the large apertures In the from
the planar perforate surfaces running between  upper perforate planar
surface and in this regard "tar- adjacent spacer members and extending
along the  30  raferma" brand polyester membranes are approp- edges
defining the square load bearing surfaces.   riate. It will be noted that
these small upstanding walls  From figure 2 it may be observed that the
edges 7 define shallow areas 8 which are capable of holding  of the
drainage cell are not perfectly straight but com- small amounts of pooled
liquid. This is an important  prise a series of tongues 10 and grooves 11.
These feature where the cell Is used for drainage of say a   35  tongues
and grooves In the edges of one cell member roof-top garden as during
periods where nowaterflow  facilitate a fairy precise location of adjacent
cells Is present the water in such areas may evaporate   where cells are
placed side by side so as to form a thereby assisting to maintain the roots
of any plants  large mat This Is due to the fact that the tongues 10 or
grass above the drainage cell In a moist condition  of one cell will fit
into the grooves 11 of an adjacent condusive to plant life
4o  cell thereby preventing relative horizontal movement Whilst it is
envisaged that the primary function of  between adjacent cells provided
they are urged the drainage cell will be to accept water through  ts
towards each other. 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   45  Clalms appreciated that the cell
additionally assists in main- taining oxygen adjacent the roots of any
plants above  1. A rigid cell structure comprising first and sec- the upper
planar surface. It should be noted that the  ond substantially parallel
perforate planar members nature of the spacer members permits free flow of
(1, 2) maintained In a fixed relationship from each waterand oxygen In any
horizontal direction within the   50  other by means of a plurality of
spacer members cell and therefore It is usually not necessary to orient
which are disposed so thatgases orliquids may freely the cell in any
particular direction with respect to the  pass through the cell structure
around the sapoer fall of the surface over which it is installed. The rela-
means In any direction (3); characterised in that the tively open nature of
the area between the two planar  perforations (4) In the planar members (3)
comprise surfaces additionally may provide space through   55   at least
40% of theirsurface area  and In that all areas which conduits may be
passed for various services  (5) between the perforations (4) are supported
directly which may be associated with a building.           by the spacer
members (3) for load bearing at a load- Unes 8 depicts the possible
directions for flow of  ing of at least 20 kg per square metro. 3    
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per cent of their surface area  water entering the upper surface of the
cell and flow- devoted to perforations and the remaining fifty per  ing
through the cel. The cell may advantageously be cent devoted to a surface
which is capable of load  fabricated from one of a number of plastic
materials bearing. In say a roof-top application where a mem-  in a unitary
configuration and in this regard polyp- [err] may be employed above the
cell adjacent the   5   ropelyene has been found to be appropriate. first
perforate planarsurface and possibly additionally  The multiplicity of
spacer members 3 together beneath the cell it is important that the load
bearing  with walls7 results In a relatively rigid structure which surfaces
comprise a significant proportion of the pla-  is capable of supporting
substantial loads and for nar surfaces in order that loads may be
distributed. If  example where the spacer members are approxim- this were
not the case then the cell might perforate  10  ately thirty millimetres in
length and three milimetres adjacent membranes thereby destroying their
effec-  by three millmetres in cross-section the load bearing tiveness.
Where the cell is laid directly for example on  capabilities of the upper
planar surface where the a bitumenised roof (not shown) this feature is
particu-  lower planar surface Is supported on a concrete slab lady
important as it would not be appropriate for the  Is approximately 38,000
kilograms per square metro. spacer members 3 to bear directly on the
bitumenised   15  The embodiment of figure 1 is approximately surface
thereby allowing perforation of the bitumen-  three hundred millmetres by
three hundred mililmet- ised surface when a load was applied to the upper
sur-  res square and in order to cover a large surface a face of the cell.
number of drainage cells may be laid beside each It will be appreciated
that the spacer members 3  other. are rectangular In configuration and are
(when viewed   20  It should be appreciated that the present Inven- in
transverse section) are oriented diagonally of the  tion provides a light
drainage cell which permits large square pattern associated with the
planarsurfaces so  volumes of water to be drained beneath a variety of that
the ends of such spacer members 6 form bridges  surfaces and may
furthermore enhance growth of between adjacentload bearing surfaces thereby
tying  vegetation above the cell. in adjacent load bearing surfaces to each
other and   25  Although it is not depicted herein those skilled in
ensuring a coherent rigid structure.              the art of drainage will
note that a filter membrane Some bracing of the spacer members 3 Is
should be utillsed above a cell in accordance with the achieved by low
upstanding walls 7 inwardly directed  present Invention due to the large
apertures in the from the planar perforate surfaces running between  upper
perforate planar surface and in this regard ter- adjacent spacer members
and extending along the  30  raferma" brand polyester membranes are approp-
edges defining the square load bearing surfaces.   riate. It will be noted
that these small upstanding walls  From figure 2 it may be observed that
the edges 7 define shallow areas 8 which are capable of holding  of the
drainage cell are not perfectly straight but com- small amounts of pooled
liquid. This is an important  prise a series of tongues 10 and grooves 11.
These feature where the cell is used for drainage of say a   35  tongues
and grooves in the edges of one cell member roof-top garden as during
periods where nowaterflow  facilitate a fairly precise location of adjacent
cells is present the water in such areas may evaporate   where cells are
placed side by side so as to form a thereby assisting to maintain the roots
of any plants  large mat. This Is due to the fact that the tongues 10 or
grass above the drainage cell in a moist condition  of one cell will fit
Into the grooves 11 of an adjacent condusive to plant life.
40  cell thereby preventing relative horizontal movement Whilst it Is
envisaged that the primary function of  between adjacent cells provided
they are urged the drainage cell will be to accept water through its
towards each other. 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   45   Claims appreciated that the cell
additionally assists in main- taining oxygen adjacent the roots of any
plants above  1. A rigid cell structure comprising first and sec- the upper
planar surface. It should be noted that the  ond substantially parallel
perforate planar members nature of the spacer members permits free flow of
(1, 2) maintained in a fixed relationship from each water and oxygen in any
horizontal direction within the  50  other by means of a plurality of
spacer members cell and therefore it is usually not necessary to orient
which are disposed so that gases orliquids may freely the cell in any
particular direction with respect to the  pass through the cell structure
around the sapcer fall of the surface over which it is installed. The rela-
means in any direction (3); characterlsed In that the tively open nature of
the area between the two planar  perforations (4) in the planar members (3)
comprise surfaces additionally may provide space through  55  at least 40%
of their surface area, and In that all areas which conduits may be passed
for various services  (5) between the perforations (4) are supported
directly which may be associated with a building.           by the spacer
members (3) for load bearing at a load- Unes 8 depicts the possible
directions for flow of  Ing of at least 20 kg per square metre. 3    



EP 0 244 651 B1         8 2 A structure In accordance with Claim 1 charac-
Patentansprache terised in that spacer member (3) adjoins at each end,
walls (7) which in turn adjoin the ends of adjacent  1. Formstabile
Zellstruktur mit ersten und zwei- [err] members (3); the orientation of the
walls (7)  ten, Im wesentlichen paralielen, mit Perforationen being
perpendicular to the plane of the parallel perfo-   6   versehenen, ebenen
Bauteflen (1, 2), die In ehner rate planarmembers (1,2) ; the walls (7)
therebyserv-  fasten gegenseltigen Lage mittels aner Vlelzahl von ing to
brace the entire structure and assist in   Abstandshaltern gehaiten werden,
weiche derart an- transferring local stresses throughout the structure.
geordnetslnd, dai GaaeeoderFlflssigkeiten durch die 3. A structure in
accordance with Claim 1 charac-  Zellstruktur rund um die Abstandeshalter
In Jeder terised in that the spacer members (3) are columnar  io  Richtung
ungehindert hindurchtreten  konnen, in configuration and disposed
substantially normally  dadurch gekennzelchnet, daB die Perforationen (4)
to the two parallel perforate planar members (3).  In den ebenen Bautellen
(1, 2) wenlgetens 40% von 4. A structure in accordance with any one of the
deren Obeifiche ausmachen und daB alle Bereiche preceding claims
characterised In that the perfor-  (5) zwlschen den Peforatlonen (4) far
die Lastauf- ations (4) are formed as parallelograms Interposed  f5  nahme
bel eaner Belastung von wenigstens 20 kglm2 with load bearing areas (5) of
like configuration and  unmittelbarvon den Abstandshaltem (3) gestGtztwer-
dimensions in a checkered configuration; the spacer  den. members (3) being
joined to the perforate planar     2. Struktur nach Anspruch 1, dadurch
gekenn- members (1, 2) adjacent the corners of such paral-  zeichnet, dalt
Jeder Abstandshalter (3) an Jedem lelogram shaped load bearing areas (5)
and perfor-  20  Ends an Wande (7) anst8Bt die ihrerseits an die ations
(4).                                       Enden benachbarter
Abstandshalter (3) anstogen, 5. A structure in accordance with any one of
the  dal die Winde (7) senkrechtzu der Ebene der paral- preceding claims
characterlsed In that the perfor-  Islen, mit Perforationen versehenen,
ebenen Bautelle ations (4) are of a substantially square configuration  (1,
2) orlentiert sind, und dael die Winds (7) dazu dle- Interposed with
substantially square load bearing  25  nen, die gesamte Struklur
auszustelfen und Miiche ares (5) of similar dimensions in a checkered con-
Beanspruchungen auf die gesamte Struktur ibera- figuration ; the
spacermembers (3) being joined to the  gen zu helfen. perforate planar
members (1, 2) adjacent the comers  3. Struktur nach Anspruch 1, dadurch
gekenn- of such square areas (5).                         zeichnet, dalt
die Abstandshalter (3) siulenfbsmlg 6. A structure in accordance with any
one of the   30  ausgebildet und Im wesentlichen norma bezflglich preceding
claims characterised in that the perfor-  der belden parallelen, mit
Perorationen versehenen, ations (4) of one perforate member (1) are out of
regi-  ebenen Bauteble (1, 2) angebracht sind. sterwith the perforations
(4) of the opposing perforate  4. Struldur nach elnem der vorhergehenden
member (2).                                       Ansprtche, dadurch
gekennzelchnet, daB die Per- 7. A structure In accordance with any one of
the   35  forationen (4) paralielogrsNMUmdmig ausgeblidet und preceding
claims characterised in that at least one of  zusammen mit
Lastufoahmebarelchen (5) von gele- the planar perforate members (1)
Includes upon its  cher Form und Abmessung In sine geschachtelte internally
facing side a pluraity of low upstanding  Konfiguration olngefIgtsind, und
daBAbstandshalter walls (7) extending between adjacent spacer mem-  (3) an
die mitPesforationen versehenen, ebenen Bau- bers (3) defining shallow
areas (8) adapted to trap  4o  tebs (1, 2) In der Nihe der Ecken der
parallelo- small quantities of liquid.                       grammfnmigen
Lastauthahmeberelche  (5) und 8 A structure in accordance with any one of
the  Perforationen (4) anstofgen. preceding claims characterlsed In that
the cell struc-  5. Struktur nach elnem der vorhergehenden ture is of
adequate strength to ensure that either one  Ansprlche, dadurch
9ekennaeobhnet, dao die Per- of the perforate planar members (1, 2) has a
load  .45  forationen (4) sine Im wesenlichen quadratiswhe bearing
capability of between 15,000 and 90,000   Form aufwelsen und mit Im
wesentlichen quadraft- kilograms per square metre when the opposing per-
schen Lastaufnahmeberelchen (5) hnllcher Abmes- forate planarmember(1, 2)
is supported by a rigid pla-  sungen in sine geschachtelte Konfiguration
elngeffgt nar surface.                                      sind, und daB
die Abstandshalter (3) an die mit Per- 9. A rigid structure In accordance
with any one of  s0  forstion versehenen, ebenen Bautelle (1, 2) in der the
preceding claims characterised in that there is a  Nihe der Ecken dieser
quadratishen Berelche (5) regular pattern of shallow tongues and grooves
along  ansto~en. the peripheral edges of the strcture to allow the    B.
Strukdur nach elnem der vorhergehenden structures to be Interlocked when
assembled into a  Anspr(che, dadurch g9kennzelchnot, dali die Per- mat.
55  forationen (4) des alnen mit Perfaratlonen versehe- nan Bautells
(1)versetztzu den Perforationen (4) des gegenbedrilegenden, mit
Perforationen versehenen Bauteils (2) angeordnet sind. 4    
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7. Strultur nach ehnem der vorhergehenden      des surfaces do supportde
charge (5) de mnme onfi- AnsprOchs, dadurch gekennzelchnet daS wenig-
gurallon etdes dimensions dane une configuration en stas elnes der mit
Perfbratlonen versehenen Bau-  damler; Ws iliments entretolses (3)
itantJoints aux .tei (1, 2) auf selner nach innen gewandten Selte  li6ments
plans et perforis (1,2) adjacents aux coins eitVledzahl niedriger, nach
oben stehender Wsnde   5   do surfaces (5) de support de charge en forme de
(7) afwelst, welche  zwischen  benachbarten       paraildlogramrnme et des
perfcrations (4). Abstandshaltem (3) vedaufan und Muldenberelche        5.
Structure sulvant l'une des revendications pri- (8) zum Auffangen geringer
Flfsslgkeltsnengen     cidentes ; caractirsiee on ce qua fee perfot   (4)
begremen.                                         oant une configuration
iensiblement carree Interpo- 8. Struldur nach elnem der vorhergehenden   so
es avec des surfaces de support de charges sen- Ansprfiche, dadurch
gopbnnzelchnot, daDl die Zell-  siblement carries (5) de dimensbons
simiialres en strukiur ausrebchend stabfl bst, um zu gewlhrelesten,
configuration de chequier; lea elements entrotolses damljedes der mit
Perfobratonen versehenen, ebenen  (3) dtant Joints aux elements plans et
perforis (1, 2) Bautelie (1, 2) eln Lastaufnahmovem~gen zwlschen  adJacents
aux coins de ces surfaces carries (6). 15.000 und 90.000 kglm2 aurwilst,
wenn das gegen-  is  0. Structure suivant rune des revendications pre-
Oberilegende, mit Perforationen versehene Bautell  cedentes ; caractrisie
en ce quo les perforations (4) suf elner stablen, ebenen FlAche aulliegt.
d'un element perfori (1) sont decalees par rapport 9. Struktur nach olnem
der vorhorgehenden      aux perforations (4) de I'ilimsnt perfori oppose
(2). Ansprflche, dadurch gekennzelchnet, daB lfings der    7. Structure
sulvant rune des revendications pri- Umfanglkanten der Strukiurein
regelmaiges Muster  20  cidentes; caractirisie en ce qu'au moins l'un des
flacher Nut- und Fedeifugen vorgesehen let, um elne  eloments perlbris
plans (1) comprend, sur Is cOte de Verrlegelung der Strulturen bel ibrem
Zusamrmenbau  sa face interns, une pluraltei de parols (7) basses ver- zu
elner Matte zu gestatten.                     tfcales adant entre lea
elemonts entretolses (3) dfI- nissant des zones peu prolbndes (8) adapties
pour 25  pltger des pelites quanftis de liqulds. Revendlcatlons
8. Structure sulvant lune des revendicatlons pre- cidentes ; caractirisie
en ce quo la structure de cel- l. Structure dcellule igide comprenantdes
pre-  lute a une risistance mecanique adequate pour mler et second eliments
plans perfores et sensible-  assurer quo run des iUements plans perforis
(1, 2) a ment paralliles (1,2) maintenus fixes run par rapport  30  une
possibliN6 de support de charge entre 15000 et A I'autre au mayen d'une
plurafit d'biiments entIrtol-  00000 kIlogrammes par metre cane quand
l'element ses (S) qul sont placbs de manlere quo les gaz ou les  plan
perfore oppose (1, 2) est supporti par une sur- liquides puissant passer
dans la structure ceilulalre  face plane rigide. autour des moyens
entretolese dane toutes lee direc-  9. Structure rigide sulvant rune des
rovendica- tions; caractirise on co quo eo pororatons (4)  3s  tions
precedontes ; caractirisie en co qull exdst un danr les iliments plans (3)
comprennent au mohns  dessinrigullerdelanguettesetdegorgespeuprofon- 40% de
leur surface et on ce quo toutes leasurfaces  des sur les bords
pirlphiriques de la structure pour (5) entre les perforations (4) sont
supportees directe-  penmettre aux structures d'Otre verrouillies ensemble
ment par lea iliments entretoises (3) pour porter la  quand oees sont
assembloes dane une natte. charge & une charge d'au molne 20 kg par metre
4o cann. 2. Structure suivant la revendlation 1; caract risee n ce quo les
iliments entretolses (3) reJol- gnent, A chaque exWmito, des parole 7 quL,
a leur tour, rejolgnent lea bouts des li6ments entretolses  45 adjacents
(3); l'orlentatlon des parols (7) etant per- pendiculaire au plan des
lirnoents plans perforis et parallbles (1, 2); leo parols (7) servant sinai
A raldir la siructure entlre et A alder en transeffant des ten- slons
locales dane Is structure.             so 3. Structure sulvent la
revendlcation I ; caracti- dais on ce quo les 6liunents entolrdes (3) sont
des colonnes dans lour allure et plaches sensiblement normalos six deux
iliment plans, pefris et paral Iles.
55 4. Structure sulvant l'une des revendicatlons pri- cidentos ;
caractirsbe en co quo ies perforations (4) ont la fanme de paraliogrammes
htrposes avoc 5    


