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FI exi bl e Drai nage Cell Cross-Reference to rel ated
applications This application clains priority from
waeewralsran provi si onal patent applicati on No PCT/AU2009/000597
2008902415 entitled "Flexible drainage cell" filed 16
May 2008, the entire contents of which are hereby
i ncor porated by reference. ﬁjeld of the Invention This
invention relates to an inproved drai nage cell
Background to the Invention The control and flow of
surface water, such Blexild¢ Projanse Cel storm water, is
i nportant in preventlng the build up of surface mater
adjacent to the foundatlons of buil dings or other
Crqss Referepee togelatedapplications cas such as pl aying fi el ds,

gol fTHoappsiesionl oﬁeﬂﬁi@ peEpAL) tien kﬁ;strll@drf&&ﬁms@nﬁil fakent hp}bd&:atlon

i e I R S
offwlielm dxiemerﬁydn@hmateabbp referedee.r ecr eat i onal spaces. The
use of drainage cells in roof gardens is critical in

allow ng excess water to escape quickly fromthe roof
Egh!ﬁféh&i@‘ﬂ?ﬁﬂnage outlets. This reduces the potenti al

for TeakeeficfreMRS & arf Mok drabge cand al so hel ps

prevent |oad issues due to the weight of water, growth

nmedia and the like on top of a building's roof. A
Baglpirowmd o thiedagentioal | (of ten known as a di npl ed

a2 ARG AR ol ol GHIB L0 AN XL ABH SRR wiler, i

pl as
lmgoagntdg@mvgmlngthnﬂpwé@; up of\syriage wasir aé_@gglg)t@ rheé'op ations of

bxﬁﬂhﬁg’s Qd oftRr §th§:t\§§ss ﬁn@fn $th@r rbasshdh ﬁp@aﬁag fioRRB! %&ﬂ@o&ﬁes
dr aj nage cel he cel ?é% laced Wi th the hase

1%(1180%1??@ C%eﬁkﬁs%rd%ﬁﬂnééhe liket Re 654?@8 fifPegeyeRerepsinely

pcfp&tdr l‘b@thllb\’\@fedﬁ" buTlﬂlﬁlg@ PRA $hdke tlﬁe’iﬁ— ﬁxor@émb@ﬁﬁxenfaﬁytfhmdly, and
es on

f
il tio ot Tor o GuntEP hoRop PO Srica
inlabloerirey gxctdsevaierah Iemzrpwqtlimktyhfeora xhtesnopﬁgardﬂaiorchgleagfewtéﬁts
Tl'nﬁ rédlﬂl@és thé ?X\fgﬁt%ﬁ Sk 1E8ka ?@ of Watel? 'tl'LrS %ok En&’ ALy Eﬁpﬁgrevent

conl ca ['es oc pace eneat
logb issesstdup éo thay'emght V3 W@tegi @ﬁw wanie| apd theplgkeqaion of p|bgilding's

robgnds to sag due to the weight of soil or other_gromﬁh
{n;gldg{?fpl %H%&@QB Fe P(o(%tfenﬂ%\x%eagtae feg dralx age sheerB & formed

from an extruded sheet of plastic in which is formed an array of protruding frusto-

conical dimples . A layer of geotextile is adhered to the base of the frusto conical
sections of the drainage cell. The cells are placed with the base of the frusto-conical
sections and the geo-textiles facing upwards. The opposite face, or base, of the cell
typically lies on a sheet of waterproof membrane or like when used in a roof garden
application.

However, the problem with the existing drainage cells is that flow tends to be
inhibited by the volume of the conical dimples occupying the space beneath the
geotextile layer. More significantly, the geotextile tends to sag due to the weight of soil
or other growth medium lying on top of the geotextile layer. This tends to block or
partially block the spaces between the conical dimples, thus impeding water flow and
slowing the rate of water flow through the drainage cell. The problem of sagging
geotextile tends to increase as the drainage cell and geotextile age.
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partially block the spaces between the conica

di npl es, thus inpeding water flow and slowing the rate
woR00pas®re f | ow t hrough t he drai nage cell. The PEDBU2IN/N000597

of sagging geotextile tends to increase as the

drai nage cell and geotextile age. The present invention

ains to provide an inproved 2dlr ai nage cell which

addresses sone of the probl éms of prior art drainage

ceIIs di scussed above. Any dlSCUSSIOﬂ of  docunent s

act slherpaesspt iaventiogaime©rovide pre fraproyed digimage kel whickh

ada?el%sé%%@ﬁlel d’f?l‘rl]éiﬂﬁglefn@ of Bﬁ?ﬁr@&%ﬁig o8 BAR cﬁsdatasteu QBoves

sol e or e ose o rovi di,ng,a.conte

> et st RO R0 hesB it e i Etigs o the 1R which
haatiees mcﬂnudeﬂhatthapues@lt spdchﬁ@hoﬁ he salelyafiot @respifrpose qfgmroviding a
co?xtex% qu tﬁé E]%aenqufveg@ SE I[? to be Qa%}??s %Q&B?Lloh ﬂpa\f\Aa gfall of

evan presen I nventl on
thes@urg%t&zfs fefropast efhhe pripoart ba,sednatveer@fsmea@n g@n%ralrﬂﬂwlﬁﬁesm the

fiSORIECARE tPMe pFRERYSAHEN bt %xﬁ%odeffdrg Ad SHorith ﬁat‘é’%‘f dach claim
Se, or variations such Con”prl Ses

OftE‘éﬁ’BPﬂ‘%ai“ﬁ@ wi |l be underst ood to inply the
i nCIT[lﬁdnﬁghoﬁf i Sépatifidat@ine faNtwortl Nt@@Riser, & &Brlatﬁfns such as

of elements,,integers or s 3 ut, not
"t an " PRy e B aRdieod B ae i Beipopt @ stated
elgmenipintfgerbmestem bs group bE glemeney ingdgesar sgpsyiart poiohe Eh‘duswn of
B ek ool S PSP G ond [ BESE .
backi ng plate or sheet defining a plurality of holes,

Slﬂnﬁﬁwgﬁﬂfbﬁn&zmlﬁr structur es having side walls and a
t he backi

di fro | ayer, the .tubul
ot T UR EAF ST agEahThe PcI CORIAR BN A HHAR cof equprising
a isehinggflatt besivet éxfining 4 plardbiay kf hged, ayeriest dfentatiyr structures

R B B AP By
begregt inflid pemmunisstiotwitle b, lepsé sorine toif g Holesiid tfe bmkmtgtlam
thér@@ BH’(SW n@lud o %Eé"fh%cgh rérkﬁ)ll'&ﬂh(‘i Q?u%@ﬁr stu@firel BBerein the side

f {a ortlons ﬁ){e er or at ed or open
0 élP%‘é‘ B rﬁtﬁ%cﬂerabé?fa}e a@fsmer@% &by p;,enatttm%ﬂgkd W/&"(‘)tf‘)ftﬂhfé
tubuleestalcthirbethsdudt tiNeavhls offthd RBulke @Gﬁxonﬁmf e preferably

R R
thparee iofl thegsidepealisnfalse ¢anes, meorsipefershlyl & lest 40%6, matsyireferably
50% ij\gx‘eg{eﬁ%nﬁ'n%’t ﬂe@?&ﬁl{rjx}:{h@%&@éﬁ%m% 7691y the rate of

t’he wat e t he al so creates a

hi gHefvaptagequshy, peviding Wﬁr@r%n ihaeside @all%@,f the &ubyglar sfructures

s@ﬂﬁc@m@uﬁ%brm@ nbt ey the rra@foftﬂlaev Stuhe bdfer thrbtie He Q811 @ﬁda1so

not . he vol une en cones, This contrast
crea?es A ﬁllg}ner internal drain v01 V\F ume area as the water can occupy tﬁe mterlor of

the tubular structures and not just the volume between cones. This contrasts with
existing drainage cells in which the interior of the conical structures is not occupied by
water.

Typically, the backing sheet is generally planar and is covered with a layer of a
fluid permeable geotextile which allows a restricted flow of fluid (usually water)
through it.

Typically, half of the holes in the backing layer coincide with tubular structures
with the other half of the holes being located in between the tubular structures. Thus
only 50% of the apertures are typically located above tubular structures.
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exi sting drainage cells in which the interior of the
conical structures is not occupied by water.

wappooals’y, the backi ng sheet is generally pl aPaF/A&R@9I/000597

is covered with a layer of a fluid perneable

geotextile which allows a restricted flow of fluid

(usual ly water) through it. .Typically, half of the

hol es in the backing |ayer C30| nci de with tubul ar

structures with the other half of the holes being |

| ocdn esk tha ddnagsenll ihesed inbihle appesitepricniadion torerigingrsirginage
ce%@%tfﬁfthé B81 RRGId & &R E)ﬁortéﬂmgctﬂe b¥sel R ﬁt@uﬁp%ﬁtures The

bul ar structures.|n use ral n used in
tOtarlm area o theihage of the fibwar sHugtareg s %’Pt%@y ﬁeﬁ%ﬁﬁaaé e BIoF
préfetddl§ RRes Geh Rsyesttithd @t area v i tipe bf &d cbyl. Irh@nek@s«aﬁof
I S uct ur.es ar.e 0
pre et apitpdim e PifGrdh Saood 2By, ok oo FRUR kD 058 SuBborted
bynths plaprebakaly lyydrasd thihmdu@3¥hofenddeytiot the gaw-mt@f totsh@
bas %e%];uste ttﬁe gﬁltextﬂé g%s n§tptﬁ9 bgélﬁri%)érlﬁfe?zﬁ{derg)t %m&%dénﬁ? Bt the

the area is eo- is better
tubWBHBETBErshIs in pEiop Plaﬁ@am%a@RMSngt ip agwiblafy the drainpgeieglo be

nésféﬁt\itﬁtt’\tﬂlé ﬁgalxﬁlir@tméthﬁs @1?@{ tr)]@%ratnggé @elBt@@tm@ﬁﬂ@dﬂWeeri the gaps
eotexti e, .l 1 es agal NS e, DacKl n ee

b i sact s o Btothed eangee ad. THE Siendftanfly fodtles the
vcﬂtirae pe@piciddyl the didindgs cplissaidihakek orfanspoet mfrthe dagege e¢llssnore

cd Petl?ecu{}eeSt ed with the tubular structures from one
dr & nage cell nesting in between the ga between the
ePget'

t ubThgrtulytlan séugiuess ao¢ typreatli duside-apmisel qver ifpil
p?t&mtéd t‘ﬁﬁf‘tthle ¥trh GEME Beed R bY @ rEUTB: RCELRLBE Yt 'ﬂ%y be square

rai nage cell s and makes transport of the drainage
ord@ye §n3h€>‘ihér oablesresssestingal sPABS.t ubul ar structures are
t ypl"[%'ldaﬁ}fﬁlﬁ&ﬁdléﬂn&ﬂ@ﬂfé@ﬂ havElQwimestet &f abolit 1@ 25mm, most

pre%?qp:fjg Iglgtug 28{5?@{? ﬁﬁ%aﬁ%{}s%géej éﬁ%}a{}g&? dfr tr}]lﬁ 58 li Wét?;‘lOUt %%H@rromlsmg
ltSSﬂlntehglﬂll &he rdissetseat thobeat of thapenicalygiructiresyis um‘élelwdlm} of i1 B.5
§|1§%t a(ggmgt %@1 ter of about 15 to 25mm nost

pre erablill\]P mm to maximse the open area

of
t he Tdeltptalpren ofithedotrs i feshers is trpicstly erpyng 60m 85% ot the arca
ofqh@mte@rrh@altoh@ fbﬁﬁtﬁld)éraﬁlﬁge coni cal structures is in

the grder. o[) .5 mm for aZZS%a[tjtlaneter holel'll'rr <

{ ot AihespRiga iR Tt s R Y atqngsl ippyrpliel array
witli onninS6f domidabsmafureheparaeal fodm tienesd dae of dinicl sirbawss by
a 11r9e of S%ng gﬁsﬁbng‘@edé IE? fﬁ@ee%%]es g% {hlé%totae{sgfifl ﬂfedcomcal structures

rtureés’ are arrange
is offset so that each hole is located m the centre of four comcal structures and vice

versa.
It is preferred that the interior of the tubular structures is reinforced. Typically
this is achieved by means of an internal rib or ribs which extends down the internal side
walls of the structure. Four such ribs may be provided for each conical structure and
these may meet to define a cruciform structure at the base of the conical structure.
It is preferred that reinforcing ribs are also defined on the under side of the
backing sheet extending between each pair of adjacent conical support structures.

Brief Description of the Drawings

A specific embodiment of the present invention will now be described by way of
example only with reference to the accompany drawings which:
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with one line of conical structures separated fromthe

next line of conical structures by a line of sinple,
woreapsre ed, hol es. The centres of the hol es RETAUR@®I/000597

coni cal structures is offset so that each hole is

| ocated in the centre of four conical structures and

vice versa. It is preferred hat the interior of the

tubul ar structures is reinforced. Typically this is

achi eved by nmeans of an internal rib or ribs ?h

ext &ignse Ydian isereetrigivigmEpmeabgee abe fringge colbemppdiing ihe.

prEQUF in§&tfonf | bs may be provided for each conical

structure.and these ma et. t.o defjn
St 1 H £ iodh rBoB R il e draigs el LTt b Setntiqh belows

pr efFegured i drndnlargedisometriegriew oS ord eoradrsod tlﬂk,ednanmge ogil of
the under side of the backing sheet extending between
H pai r of adjacent conical support structures.
Br i FiguDed ¢y ipeilogedside Newriawrrgshodepegs ¢¢lbshown in Figure 1;
Rtic 8 ediSedH M bﬁ\(ﬁ%ﬁé 6yt bt theaMliBe cell of Figure
des?q%lggd Sby ?/va;;)}%g Oggxslgrrpwe only with referenrt;:hg to the
»accorrpany drawi ngs which: Figure 1 is an isonetric view
f r omighewes &f isemeiriziviadgehaahf tesdedtge gellh@adied seatvithin the
nvent| on; Figure 2 is an isonetric view of the
Tai nage ceI | of Figure 1 seen frombelow, Figure 3 is
an didae geda sideniew ofithe stevkedfarmngeruent skownin Figare 6;
dr aan@gg 8958% 1881fne1!1:' cq}féxg sﬂoam'r:l? o ﬂra‘%nd[%% c@ﬂs SRb&L he present
nage ce own | I gure
mlentllﬂilglaf?f@d @cwg %ﬁh eﬁhleafcg &@ngnept ‘HI saragh; 8 of one cor ner
of tHaIrdnahoHRos sidehievPbf Fii@inage tell cdvetddrwitiPa l/eRBf geotextile.
|sone ric view showi ng two drainage cells stacked one
within the other; Figure 7 is a side view of the
Dethﬂed(Bds@mtmgﬁTmaPrsﬂ@ﬁM Embbdignene 6; Figure 8 is an
I SO ri.c W Showi e ' .
th e'%e&eergm ¥ &1 ds n\}/mgpq?léyx&? R Qr?daf%ggwea{l: tha gpechdw Hbodying
the pmserpomtenbon sTber dgnageanel! Eut@up@;ﬂ}gmmbm H@I@dcféom ﬁé\l@sﬂcs
m%rlﬁ s%ﬁbﬁgggl%gﬂené: QHGHIE GT IM)'PE éRelc%’l@éi p%pﬂ)%?feﬁétrﬂaly%e

i on of the Pref erre

HSR@f Bpwleh@“ ty ether yitable mepdorialy &ybwb&a %FRfP %d o i ey be used.

InGR&$RBIR BEdddinéhtefib el istdhott FOrmesgbutiinMen tangs frohh Smm
to%roal na e ceI I is typl cally injection nolded froma

The dramage cell 10 comprises a generally square sheet of plastics material
defining a perforated backing plate 12 which defines a plurality of parallel rows 14 of
first and second circular holes 16a and 16b. A tubular support member 18 which is
generally frusto-conical, extends from each second hole 16b.

More specifically, with reference to Figures 3 and 5, it can be seen that in each
row 14, running parallel to the side of the cell, a support member 18 depends from
every second hole 16b in the row, with unsupported holes 16a being located between
the holes 16b associated with supports. A similar arrangement is defined in the
adjacent row 14; except that the supported and unsupported holes are offset by one.
Thus as can be seen in the Figures, there is an unsupported hole 16a in the centre of
four supported holes 16b and a supported hole 16b is located at the centre of four
unsupported holes 16a. The unsupported holes 16a are the same size as the supported
holes 16b, in the described embodiment but in a variant (not shown) may be larger.
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mat eri al such as pol ypropyl ene, HDPE or LDPE. Recycl ed

pol ypropyl ene may be used. However, any other suitable
woraeef13mre whi ch can be nol ded or cast nmay be BEBAU2008/000597

t he specific enbodinent, the cell is about 30nm high

but it may range from 15mmto 50mm or nore. The

drai nage cell 10 conprises a generally square sheet of

plastics material defining a perforated backing plate

12 which defines a plurality of paral]el rows 14

This pranggpgnisBlovrdwe iceldsuiode W@P@@Cﬂ‘@aﬁaﬁh gthesps ShR“FUB dﬁl%&f e8
toSeRRe e VRITREbcch 1e\ﬂ'm)|yQHe teﬁlsq@mmgé Xn(f/diﬂtﬁd n@p&oByY edut 50%.

ext erlds from eac s_ecoBgSJmI e e@ I}{g Rem tf | calWS g

t KpeEnatively e ne GPEGU rajnagecel asihaving altgrnating TOWs o4,

suppoxwlcﬂmdrmmapbérted holes exgerphngdt! 48P td thetegessifdee cHl. t he

cel | r e

ot VI pTHERALS RS ok lidloRee a8 E‘*%r%@?‘ﬁéﬂ%@&%&?s a series
of|aifemating g@tewélefrtrlamlamnb@utp@ﬁlca@ §6 @ngd gerpreily friangular
pr§}é9tﬁ’(9{st33f \x%ﬁdﬁé( ﬁmeaeraEﬁ‘ H%%gﬁﬁ% plofectieh! '3ﬂ §fla hﬁlet d¥necting

éacent cept that_fhe supported and
MerR ?Id}éé‘?etféﬁnﬁgfi@%engmépé?‘? by one. Thus as can be
seelTheadfabént Fidgeags40 bhide eell Slsa ﬂeﬁnﬁawm@ﬁei @ﬁimbmgxﬂaﬂcﬁaout

in t t f te |
pgfissor Pl Mgt BREL R 19 850008 8 Gp e sppecing
merms ippadined telovl eash dbthe trTh@uimsumw pogtbni gl e The elpt tsrshaped
angt%%nﬁgtg:gd %d e elgec‘thteti'ﬁal &%Eﬁlgfmgﬁ’ilb%sso]tﬁgb tht E‘elfsh:%n be

odi ment variant (not shown) ?/
infsecongecet usTHG e aFangh g@%qwal%wlptﬁmg lw\néortgé|ar€sld€%ﬂ>b@uch onger

thie e &bt &ChRGeRR&kBePihBREIISH osthOMRhéMthE) Gtéliftedotied and
red ce th | ume occupied by the cells for storage

PIaYd, %ﬁk‘%é?‘lga%%}“%out 50% Alternatively, one can
Vi e\MdWEezetj tfe sm@:gge arll tkampomam oag-cak pertioas Bhgllowns alls also

h
to b @R@ﬂlg;ﬁg? vidiou Prgé’r{;éf Elgé @%En:)ii’:%ﬁg cBd, &1% gf‘c% eét%gt €
trlemgiéaremg@r@@4doca¢mm thaciti owg pitiane 32 ef am@ba@nts,@aﬁ e\éfltbf
reﬁlrén%é '&?ngﬁﬂ: ﬂ%ﬁ‘:ﬂe s¥ it %hﬁ%&ﬂceﬁﬁ’sﬁd@éﬁ eE) Hﬁ\te' R8I cdrnecting
general ly tri an praj ectigns 34. g rf1f% 1
m?YPBfﬁFﬁ anit fhat Fhio%ﬁrﬁj@ﬁ wllﬁﬁ%’e&w gats34 gnd PéOJﬁ%HOé‘S 34 offset to allow
th@tonnect ing member in the formof depending prong 36.
dj t d 40, gof th al def
sor Fagirgr s 4 SHGR SR B aler PeR S TP g Bach
supparh Stl"lICItla'ﬂ gugeaeraly dtustesconeal 4dshape sdpeting 6oor the @a@lﬂ@ plate
toR AR UL ChsBT IO 51 hS Egﬁ;dfﬂﬁglcpﬁ‘é Qﬁﬂhet@f of tﬁ@ hble 'I%Bgt't' hﬁrtop of

cut out portions conf i gure

the goreis épmexmﬁéelwaﬂé rewAnddhe dpgm@‘temé ?heém% hk of the cone is
ap ﬁJx'u%at%@nl e minmt ?ﬁ&zﬁ@ﬁ‘se&kﬁﬁleé% ek be oP tRN@SePREmall,

ypxcgli?y s?bout 86? of-ili-llgeeto al sur :ic’ce%rreea cl)fqgea {)as% orinflhe cell nI%ls assists when
stacking and nesting the cells.

The side walls of the cone are made up of four depending legs 102 spaced at 90°
apart around the circumference of the base 100. Each leg is arcuate in horizontal cross-
section so that envelope created by the rotation of the legs about a vertical axis passing
through the centre of the base is frusto-conical. An annular ring 104 extends around
the support 18 about midway between its base at its top connecting the four legs 102.
Extending down the interior of each leg from the ring 104 to the base is a strengthening
rib 106. The four ribs meet at the centre of the base in a cross 108 - best seen in Figure
5. With reference to figure 4 in particular, eight apertures 109a, 109b are defined in the
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than the slots as this hel ps keep the cells together

when they are interl ocked and prevents acci dental
wakeengmgenent . However, for storage and transpoF/aU2a00600597

cut-out portions 32 allow the cells also to be sinply

abutted wi thout interconnecting them In this case,

the projecting triangular pgrtions 34 |ocate in the

cut out portions 32 of an adjacent cell. Wth

sidE b RPrOr QU B R D R e RO R 100 Tiehalt ndiae 104
and foat (IG%)sbetweeteth\amgssiOElmp ahdheing 164 oTspis@llytite open area of the
tubl a?Jsﬁ“ﬁ%thr%Q ?shg}z,ﬂt-é) Elfd?,le6f ';Ootoa}SkVog\f ﬁl@ %tal élzllrﬂb'é' a of ARdides of

ar su structures I N nNore
theds@pmrt strucqwhs/ eansp crctuding étamrélrp% I@éﬁ@fé‘fqrg}s the apertures

coﬁsﬁHﬁé 90 ﬁPW%%lf tﬂemnggﬁ&ﬁteﬁ%ﬁ@ar dMBe sieynitihe chrGkiRGone did not
ate to i ase 100 of the support structure,
eﬁf?@%ﬁ&ﬁ%@?"@f”’%e hole 16b at the top of the cone is

ap pWitﬁ ¥t é@lcy t&ELgﬁreanl @urthet beerthittoamirtgenib ©10 ¢xhendsdsbvebd ach
paiy 8)‘C’ glsg%rgfﬂer oppﬁsﬁ?é S g% orﬁ%t A Y cahBie segﬁmhe-mﬁ eﬂeﬁaﬁown the

f t he cones 8‘1
extatiouef thOsenporttas dartastlzd ring t ¢hasewelf enexsendingunsigs thedep ﬁwéace

to &%l ext s-[l?hén @@Spéﬁxsﬂae@mnatfﬁ% bG @psoresting the

e sid | s of the cone are midf?ﬂéfg ﬁ %

depBﬁan R§ swdéati@%ﬁ%‘awe@t adjacenpsones 5 slptclyfaree - bigger
tha@ith€ HiahREe2 BE Ehe@onéd) Srﬂea&&i 51?%) of Eﬁcsheeft édeflmed dy clualicles hba and
ori,zo ross C 1 O SO (0] e

o LApST e sFIBTRREM BhueQui hal DU RRE SLRAL s e, A
thet domeuigre dpbie, veatertaae flofv thm,gbals@mltmofr oliteconerrnddhe totel
mt@ttillgwlcﬁﬁ alteI &Qhé‘geql 1§)§ &R@%%arﬂ&@&uté‘l%\xé W&rﬁomlﬁl tﬁ&@m

ase ts tO connectin he four
dlm@gssonf GQmPE@tiéfh emﬁglgdfhmlq @fémaa@ éhqesrwleﬁfe g V‘f BEssngaly

ont dfrhcﬁﬁmla@l‘l Tﬁndah? v&h@&@d@ra@es&hiﬁmhbﬁﬁﬂ P@lifréPmiD@hich is
our ri

nt f.th
o et 3 S atscir bAel QRSO et odBr or ence to
f i giihe cdlsitavpakbinprebsive steingtit ofybent 10 @endsdaa, THS $nearly
f
ol c%ﬁ SpbPibaRLAER o2 irhilGy SHRRRE A Ml iofs i cols (o be
us¢biproticr@pnlicaienseen the | egs 102, top and ring 104.

TYPip6Alo¥: uskd] %Sé)@lg 'Eaélﬁ 7%s&fet 108 dovbrel avithsd Fa’y‘&tdffg@&té)&lle
of the order of the total surface a{‘ f)f
material 0Q o selgt toﬂiﬁ@rg ap B et SFrFRgemenEY AT le (aestdhegells for

trahhgﬁ)ramhb%eﬁ Flgufe @t F@fthi&qmdp?osb ige t@p &4teti RISt iS00 sitéd uhtwgh
905 g(h@%f %1% %ﬁ%e ocft 3 eeco(ﬂe or‘c@é?xyeracgpep%se ff'xoleg1 foe" 1ncci1$e logJer ia%r
Clapty, to emblgeasfiog ﬁlelcoHlssshOW(ibﬁ squbrsr ence to Figure 3 a

fur E/akest AAIBESRI (RY cdllsBvitldt 833838k RAKWE SR SRR with each
support 18 of an upper cell inserted about halfway into an unsupported hole 16a of a
lower cell, as best seen in Figure 7. In the stacked arrangement of Figure 6, it is
anticipated that a plurality of cells may be stacked and nested one on top of another and
enclosed in a permeable geo-textile or impermeable envelope thereby creating a tank
for temporary storage or more permanent storage and control of water such as storm
water, drainage water or the like. The construction of the cells allows the tank to
support a considerably greater weight, typically doubling the strength of the cells. The
cells may be used in the nested configuration for other purposes other than enclosed in
an envelope as a tank, for example where increased strength is required. The stacked



pair of diagonally opposite supports 18. As can be

seen the ribs extend down the exterior of the support
wWQ@g0as7836 the ring 104 as well as extendi ng uPdBAURING/000597

top surface to the next support 18. Four ribs extend

fromeach support 18. It can be seen that the space

bet ween adj acent cones is relatively large - bigger

than the dianeter of the cones. The v0|d area of the

sheet (defjned by the holes 16a and IS out

cellyal§arRocHpY keSS %9lBtend pylen apbualityof gells 6§e PRSI ‘?ﬂ‘%ﬁﬁrﬂ?e
ottek e ceheodbeaboutA9%4 oes wMNES tHRANET HEE Weremitalestedn 1 ow

th th f t

[ nt l*‘ﬂﬂlbe&ﬁiﬂ&mg Rl Stofiva® SR FERCRe AT G b vt
andibt medifivati@rs rhdyobe inadd¢ togheingemBmsischews omﬁarsedmﬁ@
em%&h%e'nﬁgwﬁﬁdﬂ? ld%ﬂg@%ﬂ%@hé E]L%gf: of Qﬁ%nhaﬁ’ af bfb‘é’dﬂy&lescrlbed

essent1 al I mensi on plca wat er “f.

The gresentpap ofimentb R dthot aTestp b6 cARTIASTER eIl Ses 45 dllustrative
an&h&ﬁ@ﬂhbﬁ@§ the flowrate for typical dinpled drainage
cells. The cells have a conpressive strength of about

70 tonnes/m. This is nearly twi ce the conpressive
strength of dinpled drai nage sheets and allows for the
cells to be used in other applications. For nost uses,
use the backing sheet 10 is covered with a | ayer of
geo-textile material 200 - refer to Figure 9. In that
arrangenent it is possible to nest the cells for
transport as shown in Figure 8. For this purpose the
top layer nust be rotated through 90 so that the base
of the cones of the top | ayer oppose holes 16a in the
| ower layer. Clearly, to enable nesting the cells
shoul d be square. Figures 6 and 7 shows the cells

W t hout geo-textile stacked and nested with each
support 18 of an upper cell inserted about hal fway
into an unsupported hole 16a of a |ower cell, as best
seen in Figure 7. In the stacked arrangenent of Figure
6, it is anticipated that a plurality of cells my be
stacked and nested one on top of another and encl osed
in a pernmeable geo-textile or inperneable envel ope
thereby creating a tank for tenporary storage or nore
per manent storage and control of water such as storm
wat er, drai nage water or the like. The construction of
the cells allows the tank to support a considerably
greater weight, typically doubling the strength of the
cells. The cells may be used in the nested
configuration for other purposes other than encl osed
in an envel ope as a tank, for exanple where increased
strength is required. The stackedcells al so occupy

| ess volune and when a plurality of cells are nested
one within the
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other the cells occupy about 50% | ess volune than if
they were not nested. It wll be appreciated by
wQerwoss7eki |l led in the art that numerous vari BCT/AH2009/000597
and/or nodifications my be made to the invention as
shown in the specific enbodi mrents wi thout departing
fromthe scope of the |nvent8| on as broadly descri bed.
The present enbodi nents are, therefore, to be
considered in all respects as illustrative and not
CleAlM¥:i ctive. CLAIMS: 1. A drainage cell conprising a

1. baclyi BFinREAded BRIPrRidRth BhcRingpddté Héfﬁrﬁﬁ Q@llﬁﬁlty af B6lks,@series

ubul ar structures havi si de
of é‘i!jtuif‘\’i a;rﬁt‘éurfe? %ﬁs{lpg' sidg éf@E]F ﬁ@é‘ % P%ﬁeeextel\{\lﬁ Eﬂfﬁ %‘gzabacﬁmg plate, the
tulsdlarusetictoss bbmigrig fliuid édrmmdmcaimmumt}cattleacm sann¢ bf the hokeaén the

o kb A T LR
wlsrein ttewsids, ofitheubdhlar stecteriesi defate aphdunes eredy permijting Iﬂé’él ow
ou@i Sf thB b%Pa? sfriiSRs e Sbhe Bﬁéﬁﬂr&t inNBe Halld 8 tht ayuPitpotions.

he tubul ar structures through the apertures in the
vvaIIs of the tubular portions. 2. A drainage cell as

2.cl ﬁ%{m&nbg\e &dlledsrolakmet e Eliatin 1 hﬂlegsmgi theaspen ada df Inllss tubular
t ubul ar I.S t Yo ar ea
stgptufeR &s ¢ i y%r |°§ %tberto{aﬁgreg o] ﬁ? £ rfgll? enéaogleg‘c ell as

cl al rred in claim2 wherein the perforated or open area

3. Of taltnFEéJééfﬁr assc{iaﬁHﬁ:hlfﬁ @%mll § erélﬁ ?r%t%e ordtERst oﬁg%t&ifof the

canes. A

tulml@r sﬁ'agf@r% a§ at lgast a1 lgpst8%4 qf the @i%aeeam dheyide Wﬁlés of the cones.

perf orated or open area of the tubular structures is

st at | east .50%.0f. the total .area.of the side

4. ot PR g R aited 1l g irgan £ Hepcated B Ry e of the
tulpdl &d serudtuydses et Ivast helepst SO0 aft theltoval acqaent the side vills hbthe cones.

tubul ar structures is between 70 to 75% of the total

area of the side walls of the cones. 6. A drainage
5.cel A diginegeadatibat dlaimadyin olaim dfwheirein the perfosated ahepaa; aiea of the

tu&h@r s%@tlﬁiréggs Qétafte@n § 1 ges Rk FRELS @H%@ldesw&lﬁV&T tB&lcones.

[ayer of l'uid permeabl e geotextile. 7.
dralnage cell as clalned in any one of clainms 1 to 6

6. V\h_e‘fAed:lrﬁmBQé éeébafs déz!ﬂmeth afy bie éﬂtﬁalbﬁQﬁb rﬁﬂwhayﬁ[ the bacl;ing plate
. coin Wi th,tubul ar, s th the
i epiily Mt e s e ReTbEb bt lih delp it Al e

the tubular structures. 8. A dralnage cell as clained

7. i n %{‘é’rﬁf?@ge 9511 &sl (,%&ﬁd]m %ﬂy é in@ 1%'896 \pﬁérgﬁ Halk JftRe holes

ter o
in élwdwpklzg lwr Qgtﬁmde o8t tuppler @W&B}rys ‘aﬁb &hemhe@agﬁﬁ ge Xﬁes
besHoAl @GRl lahd fcatddah Weflvden i vb@laestAfcngtai ms 1 to 8
wherein the tubul ar
8. A drainage cell as claimed in any one of claims 1 to 7 wherein the holes in the
sheet have a diameter of about 15 to 25mm, typically about 20 to 25mm, most

preferably about 22.5 mm.

9. A drainage cell as claimed in any one of claims 1 to 8 wherein the tubular
structures are frusto-conical.

10, A drainage cell as claimed in any one of claims 1 to 9 wherein the total area of
the holes in the sheet around 60 to 65% of the total area of the plate.
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structures are frusto-conical. 10. A drainage cell as

clained in any one of clains 1 to 9 wherein the total
wWQre¥/16187¢ he hol es in the sheet around 60 to 6BOF/AU2000800597

total area of the plate.11. A drainage cell as cl ained

in any one of clains 7 to 10 wherein the tubul ar

structures and unsupported %ol es are preferably

arranged in parallel arrays with one line of conica

structures separated from an adjacent |ine of conica

structures by a line of unsupported holes with centres
11.0f Ahﬂealnﬁrgwsﬁ @8 claimerbinsny ong of Hleiieohicc ) whereicthg fubylar

strR@irBPaRf (ri@hporRd bRl apRER ity RRMdean PabReli a@raly@ aatheshe line
in the centre of four tubyl ar structure qP % line of
of §QiEA BiFUCEHTFysepaTEied 1Eom gB aptiagent g RECQicR SEUGHTER By
unsupBoiidl @dvitotasres b2 theAmsduprionad doleehid the cohighlngaictunes
beisgéffo q4%o Afat €4 Jﬁ%qurotr%dﬂ'l%le\’\@ fd Fa{eﬂ ib E}ﬁtcehﬁlg of R hlRiarOf

eUBular st ruc s rein one or nore
striaftres mar] cach BEbUMISEHCIERA i APatpei therRenire b & oA HSIPRBrtggsholes.
of the structure. 13. A drainage cell as clained in

claim 12 wherein four. ribs reinforce each conical.. . .
125t r ekripagess amsleimed Ny gne 04 ° m%ff%fﬁw&ﬂﬁat‘i%a{%e Sytertor

of ﬂié&ulhﬂ@ﬂ;trﬁémfd@ és Eitbroall bytontiot mioee infefnal Aibd mdiictageesddwn
thes cl 1§e #1"@&9 . 2 or 13 wherein reinforcing ribs
eInEemal 89 gt ol F SWRRE under side of the backing
sheet extending between each pair of adjacent conica
1 3 su pRCHrIim o%er HAtyK ﬁﬁ‘me&- h cfﬁing [ 2R8I féﬁ} hb@%nﬁbﬁﬂe '@@h tdhical

one | al nB erein 0 ar e
sirpqlirenBr awe 1 deEe SiEiarors STHGH Y Hebassof D OREaLBgre.

of the sheet. 16. A drainage cell as clained in any

4One 0 ot al area.of

140 ac Al 6 el it EbE i et MEwhgsmsifRRlida g aiso
deBbéd omthe endnrefdercﬁ“bhq/bdoksg mhamx%@&lgfoetvv@nte@dapalaﬁfe%{h acent

t {he cell and nost preferably about 20%
Cogyahﬂ§p$?§ﬁ1 area of the base of the cell. 17. An

under ground drai nage structure conprising a plurality
150f  at @siesk Hiaisnaamed e hrﬁy @fe BB tb 14 &Méredm €heabtal area of

oo W AT e s 8 B 7

supporting their respective backing plate. 18. An

16" nder Eﬁgge ce(H %: aqgl;%d%ﬁ Ewé%roef c?aqm ! t§ 'lggv}%rﬁfﬂl H{eﬁb{fﬁ Yrea of

of S
thd Bask nf axegulada@esaruanmame gtpewllwd(pasﬁlnanoﬁ ‘Vme@reumefpwély 1ess than

259 Qﬁhé EotﬁtaEéJacéf‘{B@ BaRforAEcetieinll mhdt hReEerdblgGko@®onesihe dotal
ast partly wthin the unsupported hol es of the

ar‘??e(Pfth%IP?Séé’fﬂV %8| ow t he one cel .

17.  Anunderground drainage structure comprising a plurality of stacked drainage
cells as claimed in any one of claims 6 to 16 wherein the cells are oriented with the

bases of the tubular structures lowermost and supporting their respective backing plate.

18.  Anunderground drainage structure comprising a plurality of drainage cells as
claimed in any one of claims 1 to 16 in a stacked and nested formation wherein the
tubular structures of one cell in the stack are nested at least partly within the
unsupported holes of the cell directly below the one cell.



