TI TLE FLU D PERVEABLE COWPOSI TE MATERI AL AND PROCESS
FOR SAME FI ELD OF THE I NVENTION Thi s invention rel ates
wo o00d/1kd1ght wei ght, fluid perneabl e conposite P&El/ap2@b/000751
suitable for use as a paver, brick, tile, stormater
entry grate and the like, without being limted
thereto. In particular, the invention relates to a
curabl e conposition for producing a fluid perneabl e
conposite material having high characteristic breaking
ystrength and flexural strength. Thgyfguid perneabl e
mat eri al described in this inventton, allows fluid to

oL ORE PEAPEALE DRAGPLEHTE BT EERAR Kol BPETCERS BB s
Lot e con” o he (B b HAEMREEREE S e

structure. This invention also relates to the process _
of manuf abBirinkgntier relaiesl tpea lighib|weigbipidid: permeable composite
mat eri al . BACKGROUND OF THE | NVENTI ON Presently,

5 surrhatesial stitalolader udeiascagppyer, faidhnwdiles storthwaier enirgrgrate and the
covered with a variety of materials shaped in the form
of |ikeywittiolit beingdimitdtethierdte. InTpyarticallal,\the smahtipavrelzges to a curable
and paving tiles are made of conpositions such as from

Cergythpdifos IBRbeSARISg WG poehedife Banessites aderialdYaving high

resi stant natural oxides, optionally natural stones
¢ ; : . '
AP RN Ry o ARG ST BRRY, T fid pormesde
ist.of  cla i xed with I .of
avDprae], acerier e s hy g rpliud dlud ooty 3R through the
the tiles or pavers. However hee}r ditioatl1 ) .
10 atstyciyre witheutdmpacting QH&E? iyl integrity of the composite material.

the fluid permeable material, and filters particulate contaminantion from the fluid

as it passes through the structure. This invention also relates to the process of
manufacturing the fluid permeable composite material.

BACKGROUND OF THE INVENTION

15 Presently, surfaces of roads, driveways, pathways and patios are
covered with a variety of materials shaped in the form of paving tiles or the like.
Typically, such paving and paving tiles are made of compositions such as from
cementitious materials which include blended sands, UV resistant natural
oxides, optionally natural stones and dry cement to bind the composite matetial

20 together. Alternatively the compostitions could consist of clays mixed with some
or all of the above materials, and fired to high temperatures to create the tiles or
pavers. However these traditional materials have several shortcomings.

A key disadvantage of such concrete and fired clay materials is

impermeability to fluids, in particular, water. Areas covered by paving tiles or
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A key di sadvant age of such concrete and fired clay

materials is inperneability to fluids, in particular,
wowRi0811618F eas covered by paving til es orpaver SPEr/avu2005/000751

typically arranged such that surface water is

collected at a drainage point ang directed to flowto

stormwater outlets and outfall waterways, carrying

with it all manner of pollutants and contam nants

coll ected fromthe inpervious surface. Upon discharge,

1t hepapdrk wrany ;ﬁc&l@néﬁﬂh%@de §uc§}l'ﬂ s%WaE@'vl/at\é’iaTseédY@&ed at a drainage

renderl ng t hem unsui t as an wat er resource,

af%lﬁt 594 %H@E@dntonfﬂfvmat% ﬁﬂ)‘?{n' vQ togrﬂets #rlrn ﬁffall waterways, carrying

un
| mper vi ous pavenents stor

syst event s r from et.urnjn

uov R AL &g BPTURGH end ZPalrmibants th! Eﬂcted from the impervious

collecgtio ts for shorm/vater resulting i

reo%f Tﬂ&m@@hargﬁ,é g reﬂ“uzt@rﬂfs&qnéaf@mt%dn@%pytfa%dvaterways

increase in salinity of the subterranean water. This _
S r engdderiagbthem aissatiabteups dirbannwaleraisiseurse, sandiupahle to sustain

wat er resource. Additionally when insufficient water

dr amoray# noarine kfe. eg. fromrain water or cleaning
water, water collects or pools on the surface. Such

pool i ng dfdremer; dmiplergious slardReniss witht SfrmWiier collection systems
|nclud|ng vehi cul ar aquapl ani ng on tarnmacs and roads

M@vbnﬁ%td’rﬁ{v\/é‘ﬂé‘i fP&hsl%TéllnlhcthHrélﬁﬁe%hégn gécftﬂ"ffryﬁ/'ﬁ‘ich are the

aCC|dents on slippery surfaces, eg. pub

E?fn@éﬁé bepls BB a0 SRE A, et o b iy Yater levels o
1 ai lyre due nat

S BB Bhdufelestinatinh o %srswgrﬁa?ean water. This
ht | oads, as can ocg w:-t h V?hl cul ar use. The
AEPEH WEQF@!’E&@@ @W'{Jﬁﬁ% UDSWERPIR B%i abrRaR water pPIRLECe.

of simlar inpervious conposite materials, filters
pol | ut antAdditienalkrwheminssiiciani water drirage occurs, eg. from rain water

or cleaning water, water collects or pools on the surface. Such pooling often
results in dangerous situations, including vehicular aquaplaning on tarmacs and

15 roads as well as various personal injuries which occur from accidents on slippery
surfaces, eg. public building entries, car parks and the like.

Further, traditional concrete based and fired clay pavers exhibit brittle
failure due to the nature of the elements in the compostions, and often break
suddenly under higher weight loads as can occur with vehicular use.

20 The invention when used in the urban environment in place of similar
impervious composite materials, .f.ilters pollutants from stormwater run off thus
reducing pollution of outfall waterways, and allows storm water to return to
traditional subterranean aquifers by flowing through the pavement, thereby

reducing the depletion and salination of important urban water resources.
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reduci ng pol lution of outfall waterways, and allows

stormwater to return to traditional subterranean
wa@euwsfierss by flow ng through the pavenent, theP@bxU2005/000751

reduci ng the depletion and salination of inportant

urban water resources. OBJECT QF 3HE | NVENTI ON

Accordingly, it is an object of the invention to

provide a hard, flexible, |oad bearing conposite

material which allows water to freely perneate

1therethrough and.ther ebyogeicertE -pHEqN\ﬁEN-p_f@%!one or
nore of the problens of the prior art or provide a
usef ul i Hﬂ%
| NVENTI m%é@#@é'}‘rq Eseéﬁacﬁa"%’(‘gttoﬁypge‘cli@”tﬁtFe &V'%eeﬁthard flexible,
i nventipn_there is prov bl e composi ti.an
pro'aas. REating| SraPalhaeareridoAidT o Bigt 8" relly pormeate
ris a rtic Iate mat eri al ; .and a bi nd
?rﬁthfﬂ%@@ ES é{rﬁi’eﬂ@r@@ 15y alleyigie ong %H‘Oé%r%th% problems of
b%ner_based on nmethacrylate; 0 to 20 % by wei ght of
3 f i bihe,pricy arborprovidsya meé&hpomgrcmmipmayw@r of an
i socyanat e and correspondi ng i socyanate pol ynerising
agent for formng a cr

acrylic polymer based on nethacrylate; Preferably, the

curabl e coeporiing anadirspasises o e presht hisntiori thbte & provided a
a | ow nol ecul ar wei ght viscous solvent. The

D?g%krgglre?tgﬁgﬁﬁdﬁ il fofBYroRie cirtf eP BRRE Hdrh el € ddtfposite material
comprising:
10 a particulate material; and
a binding agent including:
25% and 40 % by weight of an acrylic polymer based on
methacrylate;
0 to 20 % by weight of fibre,
15 10 to 35 % by weight of a homopolymer of an isocyanate and
corresponding isocyanate polymerising agent for forming a crosslinked
polymer with said acrylic polymer based on methacrylate;
Preferably, the curable composition comprises 20% to 50 % by weight of
a low molecular weight viscous solvent.
20 The particulate material may be independently selected from various
stone or ceramic aggregates. Pré;‘erably, the particulate material is Basalt.
Suitable acrylic polymers based on methacrylates may be selected from

ethyl acrylate, ethyl methacrylate, methacrylate co-polymers, methyl methacrylic,

butyl methacrylic and methyl methacrylate copolymer. Preferably, methyl
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stone or ceram c aggregates. Preferably, the
particulate material is Basalt. Suitable acrylic

w@oiopierids based on net hacryl ates may be sel ect BGI/AD2095/000751

ethyl acrylate, ethyl methacrylate, nethacrylate

co-pol ymers, nethyl nethacrylic,4butyl nethacrylic and

nmet hyl net hacryl ate copol yner. Preferably,

nmet hyl met hacryl ate co-polyner is used and is present

bet ween 20% and 50 % of the binding agent. More

1pr eﬁr@thﬁdrgatd B6-pRINNACIE W stidearsd isPOIesBRT bétivddne36% and 50 % of the

between 25 and 40 % and even nore preferably, is 30 %

of BiRgine] dKbrtavBes Profofeldl. 8 hidinhdisu ggygwéﬁ%%seni between

conposition. Suitable fibres my rom

fi o ihr ' i br ~ar.
(1 pr g ang M yind ofs morB el to8, £7d REF1 B8 Sifeaent
not limted to, silk. .jyte, he sisal ...Suitably, ..
P bres arlEoptod v ih the presahe ogmilistian, Saill flares may be
are from.0O5mmto 6mm fibre length. Myre suitably, the
S g1 slegtegfpmdiges sugh @ssEassdilireaArgmichiibre; ¢y earhgnefibre, or from
present fromO to 25 % of the binding agent. Mre _
sui haibrgl fipies whighuindudes byl ase rratbiaided sopsidsejitteahemp, sisal.
about 9 % of the binding agent. It will be appreciated
by Buitablkifidres apeigtass fibras. Stitdblergiasofibrer lenbtos aleafssm .05mm to
are chosen, the required density of fibre within the
congraai fibrene . Didord aitaley the tgtagtuiisteiléngths e Gmar Buitably the
fromthe disclosed weight of glass fibre and the
di I f o ; wh i
o swhscstel SRACHE (@fn © 85 26/ 0P INEBindiHaTBININRBre suitably, the

P TN I r re ,
e aehforr b bR BrBRA & Aty % bEe Biigbent. 1t will be
will be obtajned wth greate i ght of, gl.ass fibre
t hatpRipeRtas B Pt Bt gt iitonind A3 21568 &re chosen, the
i socyanate and the correspondi ng i socyanate ) ) .
pol r?ﬁ*HF?@iq?@S%Qﬁ?'bF?an@ '@@ %Q!%@BS'F? m#eRke Atainacwih quantities
di i t .

| Iv?/r?i(c:: ?/r;?y (ferom the disclosed weight of glass fibre and the disclosed lengths of

glass fibre. For example when compared to aramid fibre, glass fibre has a
15 higher specific gravity than aramid fibre, so the required density of fibre within the
cured binding material will be obtained with greater weight of glass fibre than with
aramid fibre.

The homopolymer of the isocyanate and the corresponding isocyanate
polymerising agent may be selected from hexamethylene diisocyanate
20 homopolymer (homo HDI): hexamethylene diisocyanate (HDI), Methylene
dipheny! diisocyanate homopolyrﬁer: Methylene diphenyl diisocyanate, Toluene
diisocyanate homopolymer: Toluene diisocyanate, Polymeric Methylene diphenyl
diisocyanate homopolymer: Polymeric Methylene diphenyl diisocyanate,

Napthalene diisocyanate homopolymer: Napthalene diisocyanate, Methyl
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honopol ymer (hono HDI): hexanet hyl ene diisocyanate

(HDI), Methylene di phenyl diisocyanate honopol yner:
wokwhglase di phenyl diisocyanate, Tol uene dii SPClATA08/000751

honopol ynmer: Tol uene diisocyanate, Polymneric Methyl ene

di phenyl diisocyanate honopol ynes: Pol ynmeric Methyl ene

di phenyl diisocyanate, Napthal ene diisocyanate

honopol yrmer: Napt hal ene dii socyanate, Methylisocyanatq

hom)pol ymer: Methyl isocyanate. Preferably, the

1 hO'Ti%B aRE ﬁmW%Q%CM%WIQa@%n te, rlsr%'?é’r'a‘ij)'l)&ghe hggnopolymer of

|socy ate is S présent be

an 0 i.ght t he .ho

e dndbihal'F cos%sﬁgﬁs@méng B8 R ERomo DI &nd is present
ol erisi r.e 0 and 40 % _and
: rorSP B eERaaaR S0 2 BuBRIENG & stegRbyHEe IR RS Al e Isocyanate
Preferably, t he pol yneri zi ng agent is HDI and is
pr e%’kchiheaﬁor%@Qﬂd@QOQOQV@n@TQ)%W%QﬁlSIﬂQﬁQQﬂtﬂﬂjpmeagbameen 20 and
The | ow nol ecul ar wei ght vi scous sol vent may be

9 sel 4T Yo darfc morecprafierabiyt, @t about 25 dh 0§ theebinding sgent.
acetate, n-butyl acetate, hydrocarbon solvents which

i ncl ude béneferably,tthé pohamendzingtayent keADR@daBDresént at about 0.02
isomeric fornms, ethyl benzene, cycl ohexane, cunene,

naﬁbtm@@@%ofmﬁbmaﬁ@f@%erﬁ! phenyl, cycl oter penes,
terphenyl, or C1 ket ones. Pr eferably, t he vi scous

égl ;%egtndi pref er'ab et me@ﬂg¥i(§§/oaé gé@%ﬁgﬁ%‘@@@e%&i&dfrom C1-Cé
E’L%«‘s@%%ﬁhﬁ'gda e%élrt-%ﬁ [ el @hﬁﬁ%&e@i@wﬁwéoﬁ?&@vents which

1L dekel Bendiie. iens camethybbeBREnS A isdmer Torms, ethyl
ad usted according to prevailing environnent. Suitably

thebean@@@s. {Gyclohexagen; s¥MRNagemrPhihalane, bearitifapaned biphenyl,

so the
cycloterpenes, terphenyl, or C1-C6 ketones. Preferably, the viscous solvent is

butyl acetate and is present between 0 and 60 % and preferably between 20%
and 50 %. More preferably, butyl acetate is present at about 37% of the binding
15 agent. Variables such as temperature and humidity effect the viscosity of the
mixture, and the quantity of the low molecular weight solvent is adjusted
according to prevailing environment.
Suitably the viscosity of the binding agent should be adjusted so the
binding mixture is sufficiently viscous so as to cling to the surface of the
20 particulate material when the particulate matter has been coated with the binding
material.
The low molecular weight solvent is also present to facititate the creation
of maximum void area within the cured composite material. As the composite

cures, the viscous sovent flashes off, thereby reducing the volume of the binding
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bi nding m xture is sufficiently viscous so as to cling

to the surface of the particulate materi al when the
w@arsiiodBat e matter has been coated with the bP@mAng05/000751

material. The | ow nol ecul ar wei ght solvent is also

present to facititate the creati®n of maxi num void

area within the cured conposite material. As the

conposite cures, the viscous sovent flashes off,

thereby reducing the volunme of the bindingmaterial

1 W thiaferidh Qifhin @8 CRPRP SbirdodRé ShhiktiafBAd 'Fﬂékl?ﬂ@hgﬁihé@rea of void
area of void within the conposite. According t

sec\gmnqﬁgggpnrpgfsnghe invention, there is provided a

rocess acturing a f|UId perneable conp05|te
Y

cur ool o ARG SFeddiEP BoBet AL siER V‘?ﬂ]b‘”b %Hﬁ?.'ww'deda

sai 0|t|o at ate ature of about 10
CneTgReSE O rhaailerbiRocs LI pgiacable, FRMEPSL riafegal moluding the
pol ynmer as present in the binding mxture.and
5sub‘ﬁ‘§@@%@ﬁt reduci ng said tenperature. Preferably, the
process includes the step of pre-coating the
parti cul at.eommpressing the chrable conpoisttipnaafjthe tiest dsipedt; rand
agent. More preferably, the process further includes

t he step Dfcucingtdaid coimpositiondt @ enqmatiide pabboat QG2 above the
material with the binding agent. According to a third

aspect of ?Ihbg triehemieAtteinPBAIFOHF the %?@séllﬁk@d BYlyHARS a%rbresent in the
article of manufacture when produced by the process

AR AR P
! H gt( i tFQrggergply\(Ngr{ pfé%%?ég% AH%HQ&B Eﬁj‘é g.{erbgo%’vslrel-cgé]fng the particulate
material with a viscosity adjusted binding agent.
More preferably, the process further includes the step of coating the
cured pre-coated particulate material with the binding agent.
According to a third aspect of the present invention there is provided an
15 article of manufacture when produced by the process of the second aspect.
Preferably, said article of manufacture is selected from a paving tile, tile,
brick, floor or wall covering, retaining wall and inlet pit cover (grate). In one
embodiment, the article of manufacture is a paving tile or the like. In an
alternative embodiment, the article of manufacture is an inlet pit covering to filter
20 stormwater catchment prior to discharge to outfall waterways.
BRIEF DESCRIPTION OF THE DRAWINGS
In order that the present invention may be more readily understood and

placed into practical effect, preferred embodiments of the invention and prior art

will be described, by way of example only, with reference to the accompanying
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enbodi nent, the article of manufacture is a paving
tile or the like. In an alternative enbodi nent, the
w@edosal@a3df manufacture is an inlet pit coveriPQI/ATG2005/000751

filter stormvater catchment prior to discharge to

outfall waterways. BRI EF DESCRI PAI ON OF THE DRAW NGS

In order that the present invention may be nore

readi |l y understood and placed into practical effect,
preferred enbodi nents of the invention and prior art

1 W | draingle s W@ by way of exanple only, with
reference to the acconpanyi ngdraw ngs, in which:

FIG L I Spily T PP S aniatLucy i i fg 1o8End B A B the fuid

the fluid pernea nposite nate shoWw ng

particul ate t eri.al u t.he I c .
T oS AR AR ohowing 08 AT RS FRfduat bound by the
been created between the paticulate materjal. FIG .2
s ROl RAGA%9E JPENSOPINGING fAtGHAN 21¢ 1 RaaiciAS Wiigh have been
pit covering according to a preferred enbodi nent of

5t hecreatashbetwieenthe maticplatEr@tenal ON EXAMPLES EXAMPLE
1. Binding agent conposition Percentages are expressed
i n per cenFdge2 ig/apergpectiag vieveoban ingrogrch stayewvaier islah pit covering
unl ess expressly specified otherw se. Part i

Vet deoordling o copedigmed emiddimentyidtheXnveritiomct i onal
val ue of about 150 KOH g (33.75 % is added to n-butyl

acetate (33.75%. This PEfAILED PESCRIFFION! to the
m xed constituents of Part 2.
EXAMPLES
10 EXAMPLE 1: Binding agent composition
Percentages are expressed in percentage by weight as are all
percentages herein unless expressly specified otherwise.
Part 1
Methacrylic copolymer, with a hydroxil functional value of about 150
15  KOH/g (83.75 %) is added to n-butyl acetate (33.75%). This mixiure is then
added to the mixed constituents of Part 2.
Part 2
In a separate vessel, the following are combined: n-butyl acetate (9%),
1,6Hexamethylene diioscyanate homopolymer (HDI Homo) (approx. 13.5 %),
20 hexamethylene diioscyanate (0.005 %)
Part 3
The glass fibre (10 %) 3mm fibre size is mixed into the mixture of Part 1

and Part 2.

In this binding agent composition, substitutions of various chemicals may
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Part 2 In a separate vessel, the followng are

conbi ned: n-butyl acetate (9%, 1, 6Hexanethyl ene
walziossosanat e honopol yner (HDI Honp) (approx. BGI/AUM05/000751

hexamet hyl ene diioscyanate (0.005 %9 Part 3 The gl ass

fibre (10 %9 3mmfibre size is ngxed into the m xture

of Part 1 and Part 2. In this binding agent

conmposi tion, substitutions of various chem cals maybe

made. For exanple, acrylic polyners based on

"ar E%?'F%"%Bfi’ﬁ%@"@ida&?"& Sl PE‘%%’?@“?%"#%M%EQHG used as
or QB HPET a?O'ﬁprS‘hV' d%%ﬁ/élsmeo W r%”? o/ offfd e ey are hard anc

pol ureth nes n addi. unl i ke car bonat es and

pol eihed BERiB0cam &xvrarme YR GRS ARkl reaterial not
propertl es Sui table acrylic polyners based on
met®Rigingbla wih feagitional @pg'@f@bane@dntﬁdéiﬁmwnhke polycarbonates and

rret hacryl ates, ethyl acrylate, nmethacrylate
5 co-payssters, these molymetshhavglthe requirgd Wétsiableypiopeatias. Suitable
nmet hyl nethacrylate copolynmer. It will be further

appaaviiatpadyhersa balsied! enl metreenylates mdy lbe télected from branched
preferred enbodi nent describes a nethacrylate

co-rpethateylatds, fetayhyehyrxe) nfeﬂ'ﬂi‘éry%éﬂco\l@élyﬁle% %%yl methacrylic,
KCOH g, the hydroxH value nay be'tailored to

PR
L

Cirom 5 fo ed The . i nvent,

lgfeq g%ﬁ“qr‘p&%ﬁgﬁeggﬁw ?‘i?e?% qoéyrn%y\e&dau;){qqoxn functional

value of 150 KOH/g, the hydroxil value may be tailored to the reacting
diisocyanate such that the greater the hydroxil value, the greater the quantity of
isocyanates are required in the reaction. Accordingly, methacrylate co-polymer
having hydroxil values ranging from 15 to 250 KOH/g may be used.

15 The inventor has found that in using such copolymers reinforced with
the fibres, the resultant binding agent is exceptionally tough, showing very high
tensile strength and shore impact resistant properties.

The mixture of Part 1 and the mixture of part 2 are combined in a vessel,
and the combined mixtures are mixed thoroughly. The fibre is added once the

20 mixture is thoroughly mixed

‘Example 2: Particulate materials
A variety of particulate materials or aggregates may be used in the fluid
permeable composite material, inclusive of various rock types and ceramics.

Suitable rock types include Acid igneous granitic rocks and may be selected from
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the fibres, the resultant binding agent is

exceptionally tough, show ng very high tensile
wa@20enytibs and shore inpact resistant properti eBCT/AL2005/000751

m xture of Part 1 and the mi xture of part 2 are

conbined in a vessel, and the caypbined m xtures are

m xed thoroughly. The fibre is added once the m xture

is thoroughly m xed Exanple 2: Particulate materials A

variety of particulate materials or aggregates may be

used in t f1ui l.e conposi ' :
1 mer e Agmed SEATEERE, FEERSRHE RIS 2ne Fuggagte
rock types,inclu Aci d.ignequs granitic rocks and nm
e sel vt BisorsuitebiesAfa BerRarie IBNEOUSGRIS6S Pa.mEY be selected
G anophyre, Rhyolite and Rhyodacite. Al so suitable are
| ntfeorndeiptites Pagplayy endotiachyise Bagitignagu codelypesdaay be selected
fromDi orite, Porphyry and Trachyte. Basic igneous
r odkorn\Basslticarpcks, inelusiveed Basaity Bakite aod lavketgite. Further suitable

inclusive of Basalt, Dolerite and Linburgite. Further

5 suidralthe Meanidrphidbioakuypds and ondy by meteciad frory Huenfels, Quartzite,
selected fromHornfels, Quartzite, Schist, Phyllite,

Gnes gfista Py € Q086188 @ndBidetdtonel| SiftabBe disBE BedinieritePKrock types
types such as R ver Gavel may be used.” Still nore

sui &, Al ¥s RhAP cale! rﬁbl? PeCudBy %rtiill?’hoﬂessﬁ"é%ﬁ), the Mg‘ﬂtibﬁla]te material is
P al y be y

the particul ate mater na regul ar or irregul ar
shqggd tthe material is preferably elongate so as to
pro "an increased surface area to which the binding

agent may,.coat and an inpcreased surface area of
contact  buleehetiatRrt it i oS repfaf fr Hieauiarppshaped, the
to the previously listed materials which are suitably

1Qs enatpsial e prietaly glengaie &0 a$ 10 QPYids|an pireasasl gudace area to

material may al so i nclude shards or pieces of broken :
potwhich thadsindingeagentcmayi cartuandsan increased surface area of contact

between the particulate material. In addition to the previously listed materials
which are suitably used as the particuate material, suitable particulate material
may also include shards or pieces of broken pottery and/or ceramics, inclusive
15  of, but not limited to, silica and titanium carbides, aluminium silicates and oxides
and glass. Manufactured solid materials, such as fired clay or cured cementitious
compounds may also be used. The size of the particulate material ranges from
1mm to 50 mm and may be tailored to suit the purpose of which the composite
material is intended. For example, fine aggregate particulate material of Tmm to
20 5 mm is suitable for use when formed into, for example, non-slip pool substrates
and non slip paving for areas where people walk barefoot. Medium-sized coarse
aggregate materials ranging from 10 to 20 mm are most suited for use in
stormwater filtration applications, and industrial applications such as sound

reduction panelling, tarmac, road and bridge surfaces, footpaths and entries
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of, but not limted to, silica and titanium car bi des,
alumniumsilicates and oxi des and gl ass. Manuf act ur ed
waelosdiares eri al s, such as fired clay or cured PCT/AU2005/000751
cenmentitious conmpounds may al so be used. The size of
the particulate material rangesi0rom Immto 50 nm and
may be tailored to suit the purpose of which the
conposite material is intended. For exanple, fine
aggregate particulate material of Immto 5 mmis
1 suiwhbleenboislipssurfsdves drer rexfliiricdt 6g. hedpir¥Q@BUEschools and the like.
non-slip pool substrates and non slip paving for areas

wheiatRRAPESardet iﬁa*haé(ﬂﬁﬁpﬁavé\@ghéﬁbsé%ﬁeaﬁé}ﬂrﬁ&lf draining retaining

aggregate materials ranging froml nm ar e nost

suigls 90 dbife bfbrﬁ\f\l\géa tEVEhE eWr%]éé ﬂﬁl’a‘ﬁBn ?ﬂ)?)llléﬁtﬁr{ ons,

and |ndustr|al app ti1ons suc soun

Bnd-ent r (ReYRER hey e%%'@/”gu?%%% Bekhe TRaRrieL eétaerm?ned by the
5 { naedn SRPe Jana-pmBodsls meteran AoUNGet meria: o agprage 14 mm

retaining walls, and some stormnat er and sew age

fi |&I¥%ha§r9ram@|r|n%me@h§lty tayt 88 aggrpeateseloB Immytaf Otmen media of
conposite material is determ ned by the size and shape

of thmqiadtshapeaﬂ'yepmaﬂyerpaaﬁculmeundteajlaheﬂrIa rofn taves age of irregular
14 mm si ze has greater perneability than an aggregate

of shape Has 4 PemealitliyeofB0 Brew pet ssbarbpe: squepe eRétrey of composite
particul ate material of 10 mmto 15 nmm of |rregul ar

shangtefiababa RGEKREY bf 30/nfth, 30 |itres per second per
square netre of conposite material at a thickness of

1000 mm | fig yil 'bebﬁﬁg%l%'dab d l%)(lll%ds’éé :%Qﬂd hocﬁrtﬁgnsﬁgf"tshape and

the size, shape a conpres ive stre

e e N T E T N—
of ptomgsiftyll,uijilgraF 85"&? ls%u%%ngggcl);p |orrr1afogorpertles of the fluid permeable
composite material.
EXAMPLE 3: Manufacturing process of fluid permeable composite
15 materials
A fluid permeable composite material is produced by the following
process using the binding agent and particulate materiais of Examples 1 and 2
respectively.
The selected particulate material is washed to remove all foreign matter
20 from the surface of the particulate material. This preferable washing step
involves immersing the material in water and vibrating or agitating it to separate
out unwanted foreign matter. After removing all foreign material from the surface

of the particulate material, excess water is removed from the particulate material

surface by drainage. The particulate material is then dried in a rotary drier until
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EXAMPLE 3: Manufacturing process of fluid perneable

conposite materials A fluid perneabl e conposite
woraioeni@bs i s produced by the foll ow ng processPCUFATIZN05/000751

t he binding agent and particulate materials of

Exanples 1 and 2 respectively. The sel ected

particulate material is washed to renpove all foreign

matter fromthe surface of the particulate material.

This preferable washing step involves i mersing the

mat:ekial 5 0. (A ' ' agi+atipng it 1. I
" ceptngfe TbisBC o bt 1Ock . 198! i 8 farfifigte material i
all _f i terial fro he surface of the
par?qo%ﬁ?g?geﬁg\f g@id%g’ree&g]g U3vat er is renoved fromthe
particul ate material surface by drainage. The )
parti cul thfée gaeled; sry ipérqqs@@iedma&ﬂal S gh%paewyoatadeby placing the
untilit has a nmoisture content of |less than .014% The _
dr i regtesial inte.a setatingCsumawith & swsiseted quanlitywwf3anding agent which
degrees Cel cius. The cooled, dry particulate materi al
5 i s hasethepviscasityt ajusted db abiont) 180 ecpsailbis igladhidvedaby the addition of
rotating drumwi th a nmeasured quantity of binding

ageasuivdble fovh atolétidar waighs sdlveativith gedd tvalaniguduchas C1-C6 esters
cps. This is achieved by the addition of a suitable

L\g%g’."lﬂ?ﬁ%ﬂtﬂrad’&é@r‘éné W-t%ﬁ!iglt a&%thfé fPRHE NIRRT Hgﬁét/r)i/aﬁ.uﬁ'ﬁking of the

C6 esters eg. ter utyl acetate and "n-
oC B, A e R el ks Syt B8 gt matriars
R RSB TRBAE T G 5B R ahsas a oo
e AR B o bl o g vt 1
material is generally porous, and as the bindin
mattBeipartieiiatenngtesiah & generally poqus, midcag thegbinding material shrinks
establishing a uni form nechani cal bond between the
substantially during curing, establishing a uniform mechanical bond between the
particulate material and the binding material should be achieved as a preliminary
process. Advantageously, this precoating also seals the surface of the
15  particulate material and ensures moisure does not re-absorb into the particulate
material. After precoating, and until the pre-coat is dry, particulate material is
shaken periodically to prevent precoated particles from bonding to each other.
Approximate quantity of binding agent of viscosity 150 cps to particulate material
for the pre-coating process is ratio of 200 ml to 11 kgs of particulate material
20  when the particule size is 10 mm to 15 mm.
When sulfficiently dry, the -composite material is set aside for a minimum
of 48 hours to enable the precoat binding material to cure.

Subsequent to this, the composite material is again mixed with the

binding agent which has not had viscosity adjusted by addition of further low
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particul ate material and the binding material should
be achieved as a prelimnary process. Advantageously,

W bios/1priegtzoat i ng al so seal s the surface of thePCT/AU2005/000751

particul ate material and ensures noi sure does not
re-absorb into the particulate qaterial. After
precoating, and until the pre-coat is dry, particulate
material is shaken periodically to prevent precoated
particles frombonding to each other. Approximate

1 QUabiebhih AL AELORLARE o i SHBk el Bria et to parculae
whdhaiERE! G PLPE ) S adittte Hekime! Mhakute material when
sufficiently dry, the conposite material is set aside

f orthg P&iGHale D7e Is10mm © 189MBhabl e t he precoat

bi nding material to cure. Subsequent to this, the

conposi t eVWhileethisaembedimpentrdaesckibes ai ratiotdidimdingiagent to particulate
agent which has not had viscosity adjusted by addition

5 of rhaieriabof HOvioD! B enrhasizeves gidt. 410 Nt 5 kgUR Wil Behappreciated by a
approxi mat e bi nding agent to particul ate materi al

r atskilleef péAsbrivkhatf tHpd RaiiIiAdRIY dcokdingOfo Ble surface area of the
particul ate material when the particul ate size is 10mm

£ 0 phpiiBuia¥dinh&ietiBl HeRiP o bﬂ?%r%ﬁélgg?hé’ééﬁ%idfﬁf}%ng agent of

bi ndi ng agent to particulate materia

Si . 1 I N p i ated by

a ?%@é%‘%p@?ﬁég'ﬁ%faﬁl"ﬂﬂ:é% el) é% F@%% ﬁ“?‘?{)@r i/l( gé‘cor di ng

to the surface area of the parficulate terjal bein

used. For rl_bﬁa“ﬂﬁ%? Fﬂ@mﬂ%ﬁdﬂaéﬂﬁhﬁﬂ"ﬁag@@# t%oP contétined space,

Oparti culate material (of 2 mmsjze) is about 480 nml: 1

107 gychareaymeuidear ammesiined pytformalandsis vikred undi ittig uniformly

a cont ai ned space, such as a nould or area defined by

f odigirigHted $hkaughaud dheneontained spadiet orfhiy vibration process also

di stributed throughout the contained space. This

vi lenaburagesr ftove ©f birlding material around the particulate material throughout
the preformed mass. The dense fibre inclusion allows the binder to flow readily
around the particulate material but to collect at the joins between the particulate

15  material. Advantageously this allows build up of fibre at the points of contact

between the particulate material and subsequently the formation of the largest

possible area of join at points of contact between particulate material.

When directed to pavers and tiles, the composite material is then
compressed in two stages. The primary stage is the application of uniform
20 downward pressure on the edges of the mass until the greatest surface area of
contact between material at the edge of the contained space is achieved without
crushing the particulate material or displacing binding agent from between the

particulate material.

A secondary stage of compression is carried out by applying uniform
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encourages flow of binding material around the
particul ate material throughout the preforned nass.
wab@sdense fibre inclusion allows the binder tpCT/AT2005/000751

readily around the particulate material but to collect

at the joins between the particyghate material .

Advant ageously this allows build up of fibre at the

poi nts of contact between the particulate naterial and
subsequently the formation of the | argest possible

area of join a Lnts of contact, het : [ cul c o
1 nditepate”aehtng Sall SuRasSpatedrar it MFRBLEM 4! Chifpression is

conposi te terial is then conpressed in two stages., -

-|-hgpqp‘lipqmni?g}aa@@urrgcqrﬂgctatﬁ}wr[eggttﬁgﬁow MaSS gfrsqﬁr%posne material is

dovmv\@rd£res$ure on the edges of the mass until the L

gr caghiseds agpit withouh caishinghihec padisulade inaigriat padisplacing binding

the edge of the contained space is achi eved w t hout

cr ujeEnh dronh pojmds of catatebetmteeni mbtesialsli spl aci ng

bi ndi ng agent from between the particulate material. A

5 secondar ylisiilabe apbresiaedenat the manufaciuriag protedsyfor pavers and tiles
appl yi ng uni fornpressure over the total surface area

of LhEIr8SHeS sRlgeFaT Do ERSISS Bk Re ehdqRBHIGhdd Lhsupported sides
maxi mum cont act™ between the total mass of conposite

pard LR B REimes B RiotbbiaNons Bt Ads biertnto position for
poi nts of contact between materials. It will be

appHS@ci ated that the manufacturing process for pavers
and tiles requires t stages.of conpr.ession.as .ih
end pr oduE'P"“%*X@r’@V hﬁ%%ﬁrﬁ?f‘?@?'@irﬁ%@ﬁgh& Hoé‘rﬁ%ﬁb?'ﬁfﬁ'%f Foads, paths,
sonetimes abrupt conditions before it is placed into
1Gogetainingrwallaiged the lise.cvhergheat laast opefdhedases & syprorted, eg.
is poured in situ for roads, paths, retaining walls
andheHmttdrieandtiee giroduat it ews trelosatest fromettfeapeint io§ manufacture, a
supported, eg.
single stage (only) of compression over the total area of the top surface is
undertaken.

This is typically carried out as a simultaneous vibration/compression

15 phase, by a flat vibrating plate dragged across the surface whilst exerting some
downward pressure.

When directed to pavers and tiles, the composite material is ‘cured’ by
slowly raising the temperature in an oven to ca. 80 °C for several minutes,
preferably between 10 and 30 minutes. This temperature range is above the

20 glass transition temperature of 70 °C of the crosslinked polymer described in this
example. A person skilled will understand that the curing temperature is specific
to the actual crosslinked polymer which has been formed, and the effect on the

glass transition temperature of the fibrous and solvent inclusions in the polymer.

The temperature is then cooled to about 10 °C lower than the glass transition
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the bottom and the product is not relocated fromthe
poi nt of manufacture, a single stage (only) of
w@ovpnedss on over the total area of the top suPEEHAB2G0S/000751
undertaken. This is typically carried out as a
si mul t aneous vi brati on/ conpressipn phase, by a fl at
vi brating plate dragged across the surface whil st
exerting sonme downward pressure. Wien directed to
pavers and tiles, the conposite material is 'cured by

slowy raisin e~te r '

1 £ orSieba® A sDEG KRG Bnifipd Bofful Beh Dfifa getftoled from the
mnutes. This tenperature.ran | S above the gl.as o
[t e Ham CORRSSIE, HRLETE 1 Soptedsin 8R6 CopilBng Befielow ca 30 C.
poIC%/rre_r described in this exanple. A person skilled ,
wi IGoalingenay dedachieved i biowingpik agiassdhgsuirfage of the mass with a
specific to the actual crosslinked polyner which has
bedan f Onlikeal coavehtional ebnerete andtftied glays materialsi theokuid permeable
tenperature of the fibrous and solvent inclusions in

5 t heopsiositermaibiial bé the pedsene inventtibardaesohetdshrimkadharing curing. and
10 OC I ower than the glass transitiontenperature, eg.

70GefiPfR desRY Mehdristinst Al weRght. Once renpved from
t he oven, the conposite material is cooled in dry

condi t i ORgnbQ, ! GGk inGter(ER R bogrelRK 1B, Rk is cured by

by bl owi ng air across the surface of the nmass with a
];rg?'@q Q{rigknetaggs%‘?gﬁg Ljé)@erpe%%gfga%tggﬁgg‘g? I%&F&%pébﬁgferi%lf raising the
andefeei e Phibeaelirioh fhave ERe i (FRerahif:

10 5 cur ed BYhaR not bIRNGIsLPe EouRYTuBRE PABEVIET Hgon, the present
poured material, raising the tenperature of the )
natievértor t reasbosethgitate ungrpeciesty thighestsengll. of the cured fluid

permeable composite material, once formed, is attributed to these processes.
1. the mechanical bond formed between the particulate material
and the binding agent during the pre-coat process,

15 2. the reinforcement of the binding material by the dense fibrous

inclusion into the binding mixture.

3. the establishment of the largest surface area of contact between
particulate matter during the compression phases.

4. the establishment of the largest possible build up of cured binder

20 atthe areas of joins between particulate material by the vibration phase, and the

compression phase.
It may be appreciated by a skilled person that the above composition

may be varied to accommodate various processing conditions such as

temperature and humidity which may influence solubilities within the mixtures.
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Al t hough not wi shing to be bound by any particul ar
theory, the present inventor reasons that the

wap@speasedl y hi gh strength of the cured fl ui dPCT/AU2005/000751

per meabl e conposite material, once forned, is
attributed to these processes. 35 the nechani cal bond
formed between the particulate material and the

bi ndi ng agent during the pre-coat process, 2. the

rei nforcenent of the binding material by the dense

fibrous inh¢lusion intg the bindin ] . : .
establis ﬁ{\%ﬁﬂe%& ﬁ'éer B%‘gtp%mﬁ&%éﬁ]@ég@? ﬁl%%?%c'? substantially
between partjcul ate matter during.the coopression

ohdBie" 1 weight dBRaACGRA CORPGHIE MAGUAE- bk SrBmple. a square
build up of cured binder_at the areas of joins between

pareite ohconaigte pruersf athenyithickwalghpraddd kasd wheseas a square
conpression phase. It may be appreciated by a skilled

pemseine phiite fitie pabueable copyxisiteanaterial @b0rami thigkivweighs ca.66 kgs.
accommodat e vari ous processing conditions such as

5 t ey ighiee waighthsidudi tbythetdred ofewidshithienthe permeable mass. The
solubilities wmthin the m xtures. Advant ageously, the

f1 Y pesgeabireitOMpps i weight patatall ares edgbast itRlrsportabilit d
l'i ghter ign@%\l/ei ght tHhan trlgg?ti onala Corn'posi te sportability an

mj‘tv%rjkﬁbfl’ty5 gﬂ%gﬁ%ﬁ%ﬁ sﬁgH@g ‘??[q@k{(cg i %\%ﬁ AUbElgPound level such

pavers o g ereas a

squarg netre of the fl uUj e C [ mat eri al
of Solr S rRg M'Shﬁ‘g%ﬁ g%’%ﬁb@%%%sl %ﬁ@rﬁk\%@ ght is
ue to t f voids within the perneable mass.
The adva:ﬁ&é&gﬂg"téﬁ@b’fm%%e%? t%materi al are ease
of transportability and workability, and |ess

10st r uct ur aFlu@pesneabibyui red i f used above ground | evel

such as for retaining walls, sound proofing barriers
and the | iTke.fluid permeable composite material has unique and advantageous

physical properties as compared to traditional concrete or other composite
materials. Significantly, the present invention provides a highly porous and fluid
permeable composite material, which allows water to flow freely through the
15 composite material. Typically, water flow rate is 30 litres per second through an
area of 1 square metre at 50 mm thick constructed from an aggregate of 10 mm
to 15 mm particulate material.

In an example of an application using the fluid permeable composite
material, three pavers were prepared and tested for porosity. The pavers were
20 sealed with aluminium flashing around the edge of the pavers. The flashing
extended 50 mm above the top surface of the paver. Water was then flooded
onto the top surface of the paver up to maximum flow rate of 1.6 litres per second
over an exposed surface area of 370 x 370 mm. The porosity of the paver was

greater than this flow rate as evidenced by the lack of ‘ponding’ or pooling on the
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EXAMPLE 4: Performed test results Fluid perneability
The fluid perneabl e conposite material has uni que and
wa@edwant@geous physical properties as conpared POI/AU2005/000751
traditional concrete or other conposite materials.
Significantly, the present inventg on provides a highly
porous and fluid perneable conposite material, which
allows water to flow freely through the conposite
material. Typically, water flowrate is 30 litres per

qsec t I,@Lé@h an area of 1 square netre at 50 mMm
thl@ crogrys ructed froman aggregate of 10 nmto 15 nmm

parti cul at terial . 1n an exanple of.an | i,cation
Usi ng ¢ he eTHCHRSTmeale SonRt: Defial RS (image’ through the
pavers were prepared and tested for, porosity._The )
pavBR e greatsE dhan wiheh wauldi de @hteingehiily 4 BIMdnMar rainfall or
edge of the pavers. The flashing extended 50 mm above _
t he7@Q@ a2y Hue perosityds walidn expasepf apy raindall mtergiydor a 5 minute
onto the top surface of the paver up to maxi mnum fl ow

5r at duration.given inrstangand AB8S0RIS3Rerl988. exposed surface
area of 370 x 370 mm The porosity of the paver was

greater tiTariily terfsile wiress analdigtn wdigiegstopyriebe | ack
of 'ponding' or pooling on thepaver surface. The fluid

per meabl e THRMARS pefmBAbIRrdothpadileoMatsHaR leRAbRs [dUchIedfilure in either
t he paver greater than what woul d be obtained with a

IO 5 Rl S8 foforong, Concret
T A 48 B AL R SR TR Ge o i B het o,
’1(31_ Bg’f[i'{(a: ;g&gtagte ﬁggt%?%%gg?qr%%siirﬁrﬁe&?&e); ia%ld fgl)fsh Ito%ﬁyc’ Concrete with steel
reinforcing still exhibits brittle fraqtyre, but the reinforcing steel gives the structure
ductile properties. In contrast, the cured composite material at the point of
fracture, does not immediately break and fail, rather, it commences to fail and will
still maintain many of its properties. Failure is rupture rather than brittle failure.
15  Typically, a section of 350 mm x 100 mm x 100 mm constructed from an
aggregate of 10 mm to 15 mm particulate material and supported 25 mm from

each end, displays maximum load of 6050 N before failure.
Also advantageously, the fluid permeable composite material achieves
high tensile stress in outer fibre construction, i.e. unlike conventional concrete or
20 fired clay, the structure is flexible and has substantial flexural strength. Flexural
strength is desirable as it provides the structure to carry higher loads. Typically,
a section of 350 mm x 100 mm x 100 mm constructed from particulate material

of 10 mm to 15 mm and supported 25 mm from each end, displays deflection at

rupture value of 0.98 mm, elastic modulus of 1740 mpa and modulus of rupture
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conpressive or tensile circunstances w thout the need
for reinforcing. Concrete and fired clay products

worahout13st eel reinforcing exhibit brittle faiPC¥/aU2005000751
That is, at the point of fracture, it breaks
imediately and fails totally. @oncrete with steel
reinforcing still exhibits brittle fracture, but the
reinforcing steel gives the structure ductile
properties. In contrast, the cured conposite materi al

1at {gg rﬁOiant of fracture, does not inmediately break
and PPy ather, it commences to fail and wiil still
mai ntai n ny of its properties., Failure is rupture . .
rather 1 RLE BHid peEneabip rampaglis mateyal is et pfint weighing less
350 nm x 100 mm x 100 mm constructed from an aggregate )
of thenrexistingl Bxerpompesite unatedaleatlypically Homcelp favess and the like,
25 nmm from each end, displays maxi num | oad of 6050 N
befweighbacaul$0 s peacdguaragmetrsl i G0henml thick, whereas the fluid
perneabl e conposite material achieves high tensile

5 st rgmeneédbleWanpbsity enaterial,rwheh aonstrugtedifiorhemedia with specific
conventional concrete or fired clay, the structure is
fl %Wt}foﬁé.%, 153166 @BtpetlsqlibRX HicWe &t 5@ R Bhick.
FIl exural strength is désirable as it provides the
struct ur %ﬂ‘igﬁé m@ggg‘hﬂn&p%&% widd’ bg@h#éff%)rrrl]aoﬁﬁ@ 3@ permeable

of 350 nm x construct
articul ate ri.al, of d . ed.
D5 cairp s mRRe LR ol PayRrs Al RS ehHEBBf@Hions are aiso
val ue of 0.98 mm elastic dul us. of , 174 and
o AATISTRRE SR dsiaale Ridestidh dessiPelble
conposite material is |light weight, weighing | ess than
1Qxi sti ng Piok@ walepeellec@ionaRitePWdrs. Typical |y concrete
pavers and the |like, weighs ca. 1 10 kgs per square

metre at Favamtadgeausly,wier Saisl peemekbied cpmpasiel material has high
conposite material, when constructed fromnedia with

s pestidcterag irtgdiity a0fd theBefoveicghbebtisé bofiesupppriecand unsupported
metre at 50 nmmt hi ck.
for many engineering applications, such as roadways, retaining walls and
stormwater entry grates and pits.

15 In an alternate embodiment, the present invention provides a means of
filtering pollutants from storm water runoff as water passes from paved areas into
the storm water collection system.

Currently, storm water collection pits co-exist with paved areas such as
roadways and car parking stations. Water is collected on paved surfaces during

20 rainfall and flows to the lowest point on that paved area. It is intended that runoff
water from paved areas be collected before pooling to avoid flooding. Runoff
water is collected at various points on the paved area and directed through a

system of under ground pipes to outfall areas where water is discharged into

waterways. Runoff water transfers from paved areas to the underground pipe
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Wiile the inventor anticipates w de application of the

fluid perneable conposite material in the form of
w@awens1ahd til es, other applications are al SOPCT/AU2005/000751

contenpl ated given the desirable properties described

above. Stormwater collection pi8 covers

Advant ageously, the fluid perneable conposite materi al

has high structural integrity and therefore can be

used bot h supported and unsupported for many '

1 eng% JSE&h! ﬂﬂgégﬂlét‘é%' Yater %Hﬂ&f‘tgyzn &)@%d%oalfyeﬂ?ééé e of a box

s and mvat er entry gra

e e e

ter ved areas into fhe s orm
co|t¥giew| oS35 Se oo LHE frvat B8, Mot wte B pRd Riera low points
pits co-exist with paved areas.  such as roadways and
carin PAVRA ageas, éifp@ﬁ@to\m@ eplleclicap®@s: ed on paved
surfaces during rainfall and flows to the | owest point
5on that RolEttioncboxes hiayei iwetyfzas ohantryumegroungt and side entry.
from paved areas be coll ected before pooling to avoid
f | dagiound dntnoisfatwhe eanieslevel aetheepavamentrarabiareppioteaied by metal
on the paved area and directed through a system of

undgaated stkiiy Ghd’sh i@sdbﬁcfrﬁbéh@lé&ﬁéighh@rﬁ&mtcﬁfemﬁ%s large enough
di scharged into vvatervvays Runof f water transfers from

panSFir%t & \X/é’t]ef' 1.‘l!l'i'éi aLgnevad tﬂés‘éer'ﬁlé{%l ?E&ﬂsﬁ rl”fé'\}grbeen shown to be

storm P on pits. Typical ese are of

b%ris%‘*’%ﬁé%%@%*n AR AT T o e

10 vl oAl vice: areiad Tariah L EhGEeRats ot LBET piutants from

boxes. Coll ection boxes have two types of entry,
i ngitetmvaten@sdt artesniig collection pits.

Side entry openings are vertical openings, usually built into the side of
gutter drains, and are uncovered. Protective grates or pollution filiration covers
are not available for side entry openings. As storm water runoff travels across

15 paved surfaces, gross pollutants, eg. cigarette butts, plastic bags, paper and leaf
litter are collected and deposited into collection pits.

The inventor anticipates that the fluid permeable composite material may
be used to filter pollutants from stormwater prior to entry into the collection
system by providing a stormwater cover at collection box entry points. An

20 embodiment of a typical storm water cover is shown in FIG 1. The cover 10
includes the fluid permeable composite material 12 housed by a steel frame 14.
Dimensions may be varied according to the type, size and shape of stormwater
collection pit entry opening eg. whether the opening is in-ground or Lintel (side

entry) type, type of traffic which normally transverse the collection pit, if any, and
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I nground entry is at the sanme | evel as the pavenent

and are protected by netal grates strong enough to
wa@appotdi3vehi cl e wei ght and wi th openi ngs | ar geCEATGRYE/000751
for required water capture. However, these netal

grates have been shown to be undffe for pedestrian and
cycling traffic. In addition, they have no neans of
pollution filtration, i.e. existing netal inlet grates

do not fliter pollutants fromstormvater as it enters

1theygel cﬁﬁfdrgg?ﬁuﬂ?ém?@ SRh8HdI¥cRAEpiNgS are vertical

openli ngs, into the side of gutter

SL?I e oﬁﬁcﬁj\{e}?}tf%%ghgﬁy%\%g?f E{fotlﬁﬁgéer et ?mﬂ*osne Jngterial in this

entry openings. As stormwater runoff rav Cl, 0SS
paviay §E‘PW§6@§ ang} sleEMpRien i Relsct agd Cif @%@1 i syface. Gross

pl astic bags, paper and leaf litter are coI | ected and
depualiutants; suah aoplastic begs phtdottise laatligar, sigarette butts and the like
anticipates that the fluid perneabl e conposite

5 mat gl jakt RIS UHEES, 4d fsoleemidrel tartantisarits auch as hydrocarbons,
storm/vater prior to entry into the collection system

by 0| nt SSaaAﬁOt 84 o flono s@iﬁdé:g I %@P@B \Pﬁl’fm the permeable

ent ry ment O a pl cal orm wat er

cover in des

F 1 inash B FhssenmePBuie Blatere niieieh Stoto el SR is therefore pre-
steel frame 14. Dinensions may be varied according, t

t hefilteyg befare eerdering: Authallss Wik A vigls benelds tedhe Gﬁvmrﬂment

entry openi ng eg. whether the opening is in-ground or

Li ntel (siSdenenedydtidryapplidajipasof traffic which
(gormal ly transverse the collection pit, if any,

ndvat er ot Hf\/%nfcﬁ‘qlté}rfh%ﬁmdﬁtlc‘iﬁatéﬁQhﬁptﬂeeﬂbid)@eﬂhbable composite
Advant ageousl y, use of the fluid perneable conposite

T il A3 2, £ L SEERLEfor il Wher
P?Lécﬁhﬁanéﬁggilgg{ch%c{ g%tglpﬁiﬂ?%&ar%b o tctoln%aposnle m];tenal some will
deflect from the facets of the irregular composite surface and some will enter the
voids and be absorbed within the composite material. Typically, a composite
" material of 50 mm thick of 10 mm to 15 mm irregular shaped particulate material
provides considerable sound reduction, eg. from 25 db to 40 db.

Effectiveness as a sound reduction composite material is determined by
the size and shape of the media, and by the percentage of void within the
20 permeable mass. Irregular media shape and greater percentage of void within
the mass, increases the effectiveness in reduction of sound. It is anticipated that
the composite material would find application in large commercial premises,

such as indoor pool complexes, auditoriums, roadside sound reduction panels

and in dividing walls between higher density commercial and residential

SUBSTITUTE SHEET (RULE 26)



are left on the surface, and sonme mcro contam nants

such as hydrocarbons, heavy netal s and carbon nonoxi de
wgaodosdse1as e trapped within the permeabl e mass PET/ADNR005/000751

conposite material. Water entering outfall systens is

therefore prefiltered before enbgring outfalls, with

obvi ous benefits to the environnment Sound reduction

appl i cations The inventor further anticipates that the

fluid perneabl e conposite naterial may find

1 nnoBBhieR b Bty B RT h M S8 HRlncT BT K pftgent imvention

conposite material, some will deflect fromthe facets .
of et fimited ip 4 emhosiTerisdinseioed fhaetaliersin, And ihaha variety of
the voi ds and be absorbed within the conposite
mat @heaémbogionerts inyay be confeoplatednehich iase nevertiteless consistent with
thick of 10 mmto 15 mmirregul ar shaped particul ate
”Httﬁélﬁba@"s,?mt ded sopel sfenaleergionnd reduction, eg.
from25 db to 40 db. Effectiveness as a sound

5reduction conposite material is determ ned by the size
and shape of the nedia, and by the percentage of void
wi thin the perneable nmass. Irregular nedia shape and
greater percentage of void within the mass, increases
the effectiveness in reduction of sound. It is
antici pated that the conposite material would find
application in large conmercial prem ses, such as
i ndoor pool conpl exes, auditoriuns, roadside sound
reduction panels and in dividing walls between higher
density comrercial and residential properties. It wll
be appreciated by the skilled person that the present

10 nvention is not linited to the enbodi nents descri bed
in detail herein, and that a variety of other
enbodi mrents may be contenpl ated which are nevert hel ess
consistent with the broad spirit and scope of the
i nventi on. CLAI M5
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Clainms defining this invention are 1. The fluid
perneabl e material described in this invention allows
wo bawsdidies f| ow freely through the structure w PEDAT2005/000751
i npacting on the structural integrity of the conposite
material. 2. The fluid perneabl @qmaterial described in
this invention filters sonme particulate inpurities
fromthe fluid as the fluid passes through the
conposite material. 3. The fI uid perneabl e conposite
material is |ight weight, % ess t han exi sting
| i ke conposite materials. Typi concrete pavers,
tiles. and |ike weighs ca. 110 kgs per square netre at
50 Q’rﬁ'mﬁlwm%@l’%%‘aﬂ?@n Al%i d permeabl e conposite
material, when constructed fromnedia wth specific
gravity bfTheflgid pRyMgeble matgialgascigedirethisinvwenton slows fluid o
mmthick. 4. The fluid perneable conposite material -
desftow lreely throhgls thenstendtuenwithbutergmcting ©n thesttruesisral imtegrity of
outer fibre construction. 5. The fluid perneable

5 compesddrpdeiieanatdriglescri bed in this invention
exhibits ductile failure in either conpressive or

tensile Q'Tﬁéjmfd%ﬁﬁeéﬂlé Hﬂ%ﬂénél%s@ﬁﬁéd fiPthis invention filters some

rei nf OrCI ng, ereas concrete cracks In tension

t hr ” g Igfé E‘J‘lélﬂ’lt[e%l #rq%ethe(ﬁ dTQ§it|£éeHb|ﬁ erfa:slrsgﬁ\&,}mﬁﬂilgh the composite

Ial d8s87
referﬁ%cag to the acconpanyi ng draw ngs. John Art hur
1B9th April 2005

3. The fluid permeable composite material is light weight, weighing less
10 than existing like composite materials. Typically concrete pavers, tiles and like
weighs ca. 110 kgs per square metre at 50 mm thick, whereas the fiuid
permeable composite material, when constructed from media with specific
gravity of <2.8, weighs 66 kgs per square metre at 50 mm thick.
4. The fluid permeable composite material described in this invention
15 achieves tensile stress in outer fibre construction.

5. The fluid permeable composite material described in tr;is invention
exhibits ductile failure in either compressive or tensile circumstances without
the need for reinforcing, whereas concrete cracks in tension through brittle
failure.

20 6. The fluid permeable material substantially as described herein with

reference to the accompanying drawings.

John Arthur Cummins 29th April 2005
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