, €3e[ WWKYXY[6N[ T[1k@ 1 D E C 2002 1 PAVING BLOCx This applicatioft1BEC 2002
rel ates to paving blocks for use in the Constzuction of paved surfaces, and
~ particularly 5 perneabl e paved surfaces having the ability to all ow water
{0 pass through into the underlying |ayers rather than to run off the
surface and thus necessitate the provisionlof drainage gullies and channels
al ongsi de the paved area. XO Paved sugf ggepptructed from i ndivi dual,

di screte paving bl ocks have an increasingly wde range of applications. The
decorative or functional nature of such paving bl ocks nmay be detrinentally
affected by 15 spalling, that is fragnentation, particularly of their upper

f . This i t.icularl . b ' ' t whi ch
constructed by CIBSS PPPLIICIT PRAFUPELE BSOTRGORT Otk < o ERBUL: A5 j of nt
filling such as %ts@rruef.iéﬁndofaSPEOQdpa\éh?ﬂa@éso,(:ksaxiu{'_ tg§§€ié¥15atr§g5 20

are in contact with one another which can cause tfracturing pressures to be
exerted upon pel gerteaBhyepRRedofsurpdiys dualinavicng Bbeckey Webchaitiake pl ace
fromtime to tine due to applied loads fromtraffic and thermal dilatation
fromfor exanpl ewditernéb paspetlatansd 25tvathatumnieslying l2ydiomeneshersuch
close-fitting without joint filling is preferred for perneable pavenents in
order to pronote HRE passayge oFf weller suRfanfgetchet vy epeafss b atRertiei s an
obvi ous need to reduce.the %e dency of paved surfaces to deterjprate by
spal l'ing, but soPIVERECY° P]%flﬁFéBI% % RGF SRS} 8 ﬁﬂ?sﬁéha%gFesent
invention seeks tQ.puoyide a paving block which will not suffer to the sane
extent as prior art paving blocks, if at all, 10 fromthe probl em of
contact-induged spalling, and will al so have provision for drainage o

rai nwater or other surface water therethrough directly into underlying

| ayers. 15 A condeded pawifayes| ermmtriustkdovirohr oindNVEALAIZS diHaxietkas ~
rounded edge. This, however, has no drainage arrangenents. According to a
first aspect of PR¥1BFeskhPkshveRPon2R0 %W@ﬁlélggYovWH%%I F358¢ n§Ibl ock
for use in the cqn ed surface ich bl ock has an

BLLUCLION, Of A paxed, sdrfa L:83¥h Nd R1.o¢C
upper surface, a FBwer-stitace a ATeTA sd?fa‘§§ LOBR ¢ e HAFHGe b8E ween
the upper and | owgknSWdwates RIULEONhALt bEg d&ﬂiﬁsngﬁhifaakfgé%é ofya
| ateral surface of 25 at | éast one adjacent pavi ng ock) a subs anti al
portion of alsleaphliing) atkdnlisutfapentatithe paviinglbhrogk o tneiE C 2002
upper faces. This is particularly a problem in paving
systems which are constructed by close~fitting of
individual paving blocks without any joint filling such
as mortar or sand, as the paving blocks in these systems
20 are in contact with one another which can cause
fracturing pressures to be exerted upon relative movement
of individual paving blocks which take place from time to

time due to applied loads from traffic and thermal

dilatation from for example diurnal temperature

25 variations.
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110EC?2002 3 extending to the upper surface being tapered al ong t1hFDEC 2002
entirety of the edge between the upper surface and the lateral surface,
characterised in that at .east one of the lateral surfaces has a shall ow
channel, wider than it 5 is deep, extendi\rlla% fromthe upper surface to the
| oner surface and so positioned to form when the block is placed in
abutting contact Hawehennosheh IS106R-EREEART t HERRDIE Upiely dEyLlopedh 46l i es
formed by two facing t aper.ed surfagg% Bortions,,arid nar.r ow sl ot

a

-l i ke
drai nage 10 pass&§8EeFerhd®royethE? PEFFTHaN 18I 8594y SPoPRPN %atbfock
such that an upper part is .taper at_.i.s Wt upper part of a latera
surface i nwardl ypiaﬁgla?eoli %%,w %ﬁg gg%?éﬁg btlhoecﬁgggﬂe%g laid together with a 15
plurality of such blocks to forma paved surface in which if adjacent
bl ocks nove agai nst one another there are no direct contact forces at the
junction betweenThBeet 99 SuUrdRGeuangeddiad akanat sy frandansy nof dakvedl at er al
surfaces of adjacent blocks are in fact held spaced from 20 one anot her.
Al though it is psetéacesl thatieearhoratteerkyt spalfldce.obus FolidobEoER is
provided with a tapered portion it is possible to_envisage enbodi nents of
the invention int2SswRrerteghryeshre G ithet Puter alNe (RHeSCE8E IEEYOY ded

w th tapered portions._For_exanple, if_ onl wo, cant j.gyous ~&.0 c 2002
4 |ateral surfacggegf Bor ?%ﬂaﬁuFaFafﬁﬂﬁrﬁféﬁkogﬁmg?éh%#og?ae%ﬁgﬁﬁﬁﬁtFapered
portions it 1S Sthbl BASSERLEnt Cad B ddiemrt LhvolhenSuah Raviag diocks in
such a way that any two facing |ateral surfaces of two adjacent blocks 5
have one tapgped rpomt itB8 bebbeen shesdnchhits imayche aedlileved) ahdr waxanpl e,
with a so-called "herringbone" |aying pattern, which is preferred, although
others may al so bBésasbdvef proeksimil €Engiriadhagondf pra invatetad @thesve t he

sanme objective. 10 It is also preferred that {he tapered portjon extend
al ong the entir e 8d§acBet WRSGT t RBeHFRERIFN aFéF%ﬁt¥ﬂirF858 a&&ﬁ%ﬁ%ylpap

surface. In such %a%gg the paving block is in effect provided with a
nai

tapered surface élx € ng bet ween

15 A concrete paving element is known from NL6711788 which
has a rounded edge. This, however, has no drainage

arrangements.

According to a first aspect of the present invention
20 there is provided a paving block for use in the
construction of a paved surface, which paving block has
an upper surface, a lower surface and lateral surfaces
extending between the upper and 1lower surfaces and
contacting in use at least part of a lateral surface of
25 at least one adjacent paving block, a substantial portion

of at least two lateral surfaces of the paving block



15 the or each lateral surface and its top surface. The portion of the1 DEC 2002
lTateral surface which is tapered may extend over any desired part of the

hei ght, of the lateral surface. It is, however, preferred that the 20
portion of the lateral surface which is tapered be greater than 10% and

| ess than 80% of the entire length or height of the lateral surface . Mre
preferably the pextendimd thethatwarslr swrface wpirdh taPengserdd@™d@stPA the
range of 20 to 30 % e.g. 25% of_ the lateral surface. 25 11 Dlg 2002 5
The angl e at whi ERERELY & Ehe FHF RS HESR apRT eWPRF T HHETE A0 THhe

remai ni ng non-tapered portion of the lateral. surfac y n ui.kabl e
angl e greater thaf*8T&ndst cet'hacﬁ"agﬁ,cgﬁﬂfsﬁds br et?lgs:ag%y %%%S?hénrga%ge of 5
greater than O t(ghleeigt%%aln sﬁgfggggr Iqﬁgrlgf gq%_tgloé,l SheRt&r, 220 OcH& Iig_ss t han

15 and nost preferably ween mensi ons of the portion of
the lateral srfage h@pWhighedd: dnaipd tadubper angtadd tHdalHenativer may be
the same O different For each |l ateral surface of the paving block, In one
enbodi ment) whi cleuir§acer nedt lsp peefieioeedd ad Keast wbenespondilngk| ater al
surfaces, i.e. those on opposing sides, or all |ateral sjdes have a tapered

15 portion of thelsgre dPMERsit§ABIaranangh eWbEni ARPEREX | BAoSH ERal'SEhe
pavi ng bl ock has a degree of s try. The.block may .b rovid ith a
channel in only Gﬁ‘érﬁgfi t§P§BF¥Q£E§?%ﬁIt ; éFFvgflof rgb)?hg‘r'{ooﬁfd c}é%‘?eral
surface 20 of the, [BYe DR P Wil BafhafnSlo -Eakh andrabl

' gy 4
| at eral surfaces o?e?% pavi ng b%o%k may have at | east one such channel

particul arly;por paegugas| fortaPe¢ PRYI £1k1NlRCkBInkelgs. cuboi d bl ocks. The
channel s provi deg on a block. may have the sane or different shapes or 25
di rensi ons. The shape and di nensi ons of the channel 1 1DEC 2002 5a
shoul d be such as to allow an adequate drai nage rate for which they should
provi de a si gni f Braforeingsasbtetoriichatddtl 67 YPRFRAERTE St tHAREShapes

i nclude irregul ar_ cross-sectional shapes or. regul ar_.ones .incl udi ng.sem s
circular or squar@3&ut®ofty cﬁnaﬁﬁﬁﬁﬁrg%{ﬁ oéhﬁn%aeff%r.all' élrgfagéa%hwaché%el may
be wider than it .i a t f& L$an gfithhan
around 1lcm I\/brellpr)%rl'??gﬁ ar yé {b%gqglgptgﬁgg}f ﬁ{g@g)’héh%gl eiggg%% erably not
greater thanisor pardDsty H sURhbUsOGRE €6 Edan sabauéd SapihGeoin Ahdeduch
that the maxi num wi dt h of a drai nage opening forned by two channels in

regi ster on faci i§ kdfierent diclckeenovd zaHiastnend| Yrkdisrs thppe GdendPely | cm
or less. The channel may be | ocated at anghdesi red position along 15 the

| ateral Surface, WEPER GORFRFONIRESEDHE2t NES atR TG FASHERE ftgF &28n
lateral surface gf a.block, |{,Ls jretenre uzlflg%tﬁst he; chanpgl be Reghti oned

for ease of regi Strafron Wih-a correspondi ng ‘channel” on an adjacent bl ock.
For this purposegih¢eacbandeladfyehe ProMidedealnaract held spaced from

20 one another.

Although it is preferred that each lateral surface of a
paving block is provided with a tapered portion it is
possible to envisage embodiments of the invention in
25 which only some of the lateral surfaces are provided with

tapered portions. For example, if only two contiguous



20 central location on one, sone or all of the lateral surfaces. Pavi hg 0EC 2002
bl ocks formed in accordance with this aspect of the invention may be made
froma perneable or an 25 i nperneabl e material although inperneable

material is 1 1DEC?2002 6 preferred as this nmay be stronger and
therefore better _able to withstand heavier specific |lo

ads. | ne
enbodi ment of th&3tRVBHt i DHIERESpaRS n§ bF STIEHINAET 5 BAE %t Pg‘é@i 8hé
| ateral surface with. apered,_portion at. adj acent, the regj. t her eof
where it joins tﬁ§°F8§eéug é%et%#é%ﬁégpfg&fﬁésbggcﬁs ﬁ%&gkng?éﬁﬁgegugﬁ

tapered lateral sutfages Jidh Renbr aMidedaangy il dRe CArdiRMt hywiPthat
preferred enbodi nent the block has tapered portions 10 on all lateral

surfaces and at laggstwen€aehagnehtérnlontir@ackBoodf tivbeadppssrad Hlakrsal
surfaces. The or each channel may extend in such cases fromthe bottom
surface through tharet gyer echpaesd (et onhdatypesurthgne. AThEs nmey veky t he,
sone or each channel on a block may 15 extend only to the junction of the
t apered section ashievednoforamxeapleectiith. aTheotc@dérdd “becrirgban®y have
the additional function in use of funnelling water into the drai nage
channel . 20 Suit dlyéngapatiedn. MhgehwhEchrelrrysavi adthPemik ofhearife MBresent

i nvention nmay be nuf act ure i_ll be wel]l kno to the skilled man . and
will be chosen t@qgﬁi P& h'és?)‘gr}tQAFBﬁl é'i'r"aQBLT‘i E&?%‘T‘Ff%’n PRREERR) paPfng

block-is to b i_hi : [ | e,.C ials include fired clay, 25 t
ock-is to be “Ebhk%@g t§y'%§@h%b9§%§§¢éis include fired clay concrete

and the like. It Ts preferre at “the pavi ng bl ock be nade froma suitable
sound materigap which has satisfactory nechani cal properties such as
conpressive strength and flexural strength as well as abrasion 11DEC
2002 resistanceIthiigh slag/pkéferresi sttamcelendeageaedd meettion extend

along the entire edge between the or each lateral surface
and the top surface. In such cases the paving block is in
effect provided with a tapered surface extending between

15 the or each lateral surface and its top surface.

The portion of the lateral surface which is tapered may
extend over any desired part of the height, of the
lateral surface. It is, however, preferred that the
20 portion of the lateral surface which is tapered be
greater than 10% and less than 80% of the entire length
or height of the lateral surface. More preferably the
portion of the lateral surface which is tapered is im the
range of 20 to 30 %, e.g. 25%, of the lateral surface.

25



resi stance. Suitable dinensions and shapes for the paving bl ock mﬁll15\gt§gm2
be well known to the skilled man and will be determ ned by the particular
application for which the paving block is to be utilised. In general, the
pavi ng bl ock shoul d have sufficient depth, i.e. the height or length of the
| ateral surfaces should be sufficient, to=>0 ensure dispersion of
concentrat ed | oattae appyledat owtheh peheed agerhiceui frashiich tapsrgdvivaghbl ock
is utilised and in particular should be sufficient to prevent themfrom
tilting- under | asp¢eL sitouationFeRREr NS heyn 3P Ergs LTI HO8d < t kBt

mortar or sand joint and therefore have 15 re&aﬁive #gtera% frggdog@Mtr1
respect to adj aceRFeHAYi THFBLECREY P& Y a8 g Bito BRI MRy H5E CERap &t
configured, patterpe r. Qn t,ed Si di ng ices wel
known 20 in the 3??.qﬁoFy%ﬁ%gF%@rbsggéeggi %gﬁes%agbsigrgﬂgrg%@ﬁ%egg

particul arly hogeeatsPWinkth @aSyo tiRSSeLhati o1, f brdPradessbincpeathe top
surface of the paving block may be -provided with a chanfered edge, for

exanpl e, at | easthihescetbtless rhahhEsot apkmedtppréicmbdl betwsear 81 a8
surface. The paving bl ock nmay be used in a wi de range of applications
i ncl udi ng use inl&°paving systemform ng 1 1 DEC 2002 s part of an
industrial estate, a retail or shopping centre, a car park, a lorry park, a
driveway, a pedestrian wal kway, or for other hard | andscapi ng such as

pl aygrounds etc. ngﬂaqm%izkgﬂs b'o?fgggaéeoe@%{q%l.faréaé bleat@sg_ i%ﬁggxgng

systens desi gned r rarnwater, rr sprl'l age managenen syst ens,
as are descriped,hn-N096/dgQfea ah8 e USR1ENos! InMAIARSHNRAE Hehehe IS a
risk of fluid 10 spillage, for exanple of hazardous chenmicals, and there is
a desire or needsamepoeveitfedeam foomne=iit éekngakbxsstfiacg df aihmgavipgt ens
whi ch woul d allow themto pass uncontrolled into the environnment w thout
prelimnary treabhegk. orin s eykedonentvhe@hechng? CYyFreat Ly srefferred,

at least corresponding lateral surfaces, 1.e. those on
opposing sides, or all lateral sides have a tapered
15 porti¢n of the same dimensions and angle of inclination

50 that the paving block has a degree of symmetry.

The block may be provided with a channel in only one of
its surfaces. Alternatively more than one lateral surface
20 of the block may be provided with a channel. Each and all
lateral surfaces of the paving block may have at least
cne such channel particularly for regularly shaped paving
blocks, e.g, cuboid blocks. The channelsg provided on a
block may have the same or different shapes or

25 dimenaions. The shape and dimensions of the channel



15 flooding, for exanple, by flash storns which overload existing rain or
storm water provisions. Such paving systems have a permeable surface o RESp2002
of a contai nnent system capable of retaining fluid which has drai ned

through the perneable [ayer. The perneabl e or porous 20 surface is

construct ed froma permeabl e material, e.3® paving bl ocks whi ch are either

Porous O e, DR Heh el 00s, SURRELE G laE M e
such systens not, 3! tgﬁgl %Ho&f&gﬁﬁ % qf <2 é%"ﬁ]aclta@ﬁ:r PBEszeé labhve

movenment of the A pavi n S esp tirng un er t he
action of an applied tHaddraimage .0 s@t%@@a %héﬁ@@r@hegu&é) erfdyndraspect
of the present invention there is provided a paving system for rainwater,
flood or spill ageramnragentota hayhaykesa qrerrsgabbe bayer inolwdisigoEentii-ng
substrate | ayer, which supporting substrate 5 layer .is perneable to
liquid, and i5s otijsml@irc@raseuare eritalorprevianay srmeeksthanngleocalibe es for
receiving rainwater, fl oodvvater or spillage draining through the perneable
| ayer, wherein t®fe ?J%‘Fl’i're%\tl'ﬁr@q ay&y ke 6‘61’?§Fr GERBd 15¢ 1I5ee§§FPp éng by the
close-fitting 10 vmtthhou bi filli a%eg égl |£ aV| ng,bl.ocks each
of which has a toﬁ’ su ace a-YotT o sUTTace” anda ocﬁb I CEFal
surface extendi rlgnttqfc\a@smh@né Odveﬁ@ldo@%fqerer%ﬂneace ng&%y Rdei n use
at | east part of a lateral surface of at |east one a cent paving bl ock,
15 wherei n a pordgrexteef thag, |at eramostriac eeh gheattﬁxocrhaadw@wemtnhe top
surface is tapered. The paving system according to the third aspect of the
present invéfti oIF i@“eagyhawfcltéﬂapmebimw widthood & hiraibageremsaidhg pavi ng
| ayer to be easSfH/ | ifted when é ui.red, ?g for exam nation, flush| ng,

cl eani ng or subst9®GE W WA FREFRRSSsthht T 9% S§&FerForZAG iRy carssalpy

spal l'ing of the paw b en_f at is

i nwardly inclining, aggsu%)!ge(%ﬁggrl"s FQ%ISOOC?{% Ee ter {Hgé%f]}:ﬁ% agg lo gat | east
sonme of the paving blocks allows a plurality of such blocks when laid to
forma paved surface to nove nore easily agai nst one anot her w thout

causi ng cont act denwgenpel spt [Hengoobtedett apysded aoe positiomBETongo2 10

Such bl ocks _are hereinafter referred to as tapered paving bl ocks and may be
subst anti al 1y as”’r‘?erléltﬁﬁé?'oﬁlérﬁ%%%’r|‘B“éd’hvviPPﬁl‘FJé§'arf%F}t % Hdef isege a5pect  of

t he i nvention. e REL Meab! ga ﬁlyf ﬁurggs%() 8 %Pékbutg{:m#be fully

formedfromtapere pavi ng bl 6C par y from
tapered paving ta:ecflésraaetasealta@erch@hgbebeerpeegbiené@y%r ésee formed as
a single sheet of porous naterial or material nade porous 10

provi sion of draiegdgeravies wirthc hapaet sspaindahy esinaideleby on anﬁdlcbhenal Iy
the remai nder may be forned by discrete paving blocks, preferably laid
close-fitting Wlltlh’ﬁijt aF9Tithe Sf PRIPIRS Shehchennedr vay ke psavidebms ar al | of
whi ch may bg subst :Lalllr?\é gs descri bed above for 15 the second aspect of
the inventi 6. BEFPRI €7 B WHiBR tHe Tohveht tBRallagerehper ed
pavi ng bl ocks rr@(lrlggcgg_nuf actured will be well known to the skilled nman and
will be chosen to suit the particular 20 application for which the paving
systemis to be utilised. Suitable materials include fired clay, concrete
and the like. It is preferred that sonme or all of the paving bl ocks be nade
froma suitablyFPeging hheeks afommedc inhasceadasfeaotionty teechaspeat of operti es

the invention may be made from a permeable or an

25 impermeable material although impermeable material is



25 such as conpressive strength and flexural strength as well as abradilobEC 2001
resi stance, high slip/skid resistance and good frost resistance. Sone or

all of the paving blocks nay al so be made of a porous material such as a

1 1 DE C 200Z 11 porous concrete or alternatively they may be provided

wi th drai nage hol es or drainage channels Located, for exanple, to extend

al ong the height of a lateral side. The design of the perneable |ayer wll

Gopen s Ear e L LT R ROUS M LLALa 00 DR BRI,

required. Acc to afourth as _ ere i s provided a
paving system {01 r@h W@EﬁétaﬁcﬁoﬂgaQIefpéﬂ)%@ng@iéQL genment having a

perneabl e | ayer on a supporting substrate [ayer, which supporting substrate

| ayer is perneable to liquid and is of particulate material providing
interstitial cavities for receiving rainwater, floodwater or spillage

drai ning throuph ¢he @eboRahde: 16f | @yerinwherieim dike merimra e diayersd s
constructed at least partially by the close-fitting without joint filling
of a plurabityhat paviegsbl onksleaekhadf swhifehehastlh toapurrfea eqorat bmi t om
surface and | ateral surfaces extending between the top and bottom surfaces,
in which 20 atat eastadiheceit tthiee | eeicn theferfeshere dtchaine B emip ng
substantially fromthe top to the bottom surface whereby to provide a

drai nage path $@¥fagef aéetigt ®2VoMDNGCH i qui'dP t BF oGkt BeicEhdire rathen

the paving block is laid with other such paving bl ocks to forma 25 paved
surface. Suitab?EehtocRYTEGFEE ST HOUPE hpagﬁééfegofa%ew n¥Bfit iwwﬁé

bstanti al | described ab th d, ,11DEC?2002 12 t
of the prosent TPRVGRLTER:: TS LERLL Pt TG o107 (M JRAHE Systam o

formed frqm paghigyh al g DRLEr LAl rhOA" Qhhdg ! BEEES! bhikalo G &% Idhe
or two of the tapered lateral surfaces. The or each
channel may extend in such cases from the bottom surface
through the tapered section to the top surface.
Alternatively the, some or each channel on a block may
15 extend only to the junction of the tapered section and
the non-tapered section. The tapered section may have
the additional function in use of funnelling water into

the drainage channel.

20 Suitable materials from which the paving block of the
present invention may be manufactured will be well known
to the skilled man and will be chosen to suit the
particular application for which the paving block is to
be utilised. Suitable materials include fired clay,

25 concrete and the like. It is preferred that the paving
block be made from a suitable sound material which has
satisfactory mechanical properties such as compressive

strength and flexural strength as well as abrasion



5 which draining spillage or water can dwel|l after passage through thq1 DEC. 2007
perneabl e | ayer. The particulate material preferably has a particle size g%
15 nmor greater and may have an upper size range of 2D0 mmto 300 mm It
preferably is of a material which is substantially inert 10 to water,
non-friable and frost resistant. Suitable7naterials i nclude crushed stone,
pebbl es and bl ast furnace slag, but other ‘materials are suitable and the
choi ce both of i al, .apnd | [ a hape (which affect the
storage and re?%%gse%(gébi Ihljtat-:(/%1 O?E?HZ%}%& grdﬁssll av{nlﬁ(‘? Sélgen%lofl%or#lf%t
particul ar appligcation.of the paving system The paving system may
additionally be provided with a filtering |layer preferably situated between
t he perneable 20 | ayer and the substrate |ayer. The filtering | ayer should
be capable of filtering solids, e.g. debris, waste, etc, fromfluids which
have passed thg@igibl 8edpeenesbhe dnyeshadde fdd teld hJiauebIBk kel A1
geotextile layer and between 1 mmand 1.5 mmin thickness. 25 There nmay

al so be previ detlsa dispeedilngkhayer Hor tiiespet sl hgd omati shhdbuvi Dy wed er or
spi | l age whi ch has passed through the perneable |ayer over the filtering

1 1 DE C 2002X4Betmayred TFlye tdhies persi gl sy exppipiyc diei en bédrofwhgrav ethe
crushed gravel or other small grained particulate material having a
particle size preiegablockeifetn benmtidisednm iIn dieaserdr,. thse mhsiey si ng
| ayer not only 5 helps to disperse fluid over the filtering |ayer, but also
provi des an i nPtPak SEPEEAI hGVEer S Fitd PR ni hike EhBgYicAghdt @he

| ayers beneat h, and Ln ddhtiﬁn can_provide a f%at u%faceffqr,the | ayi ng of
per meabl e | ayetSM9BRTRE 5AGi AGEEYEte S 2GRS & 889@ Spahtd G ette itYPsitu
processing .or tr nent. _of r illage.contained within.the system
after it %gs p%%gg%et§%3§§ﬁ%?%§ ﬁgiééﬁﬁﬁgl 5?5%? ot ?h?gpgﬁ?80§§) vie
prophyl acti ve Lal s chem: cal r t.erh y :he -] trggﬁ§e r
stored within ?%gégaéﬁggggés%gnsﬁ%%g Sggiﬁggg§§tggfggy1%%1§ﬁb]'t afgggch
chem cal s or bagtgai-aikQtiaedyaediar pet @nediarentestl ibgl@@nto IRt & Fom
cont ai ned sections of the system In this way water may be treated or 20
hazar dous fl ui €51 €angbenderdaced hat ndessatbeios ewhdey bregomard spessed from
the system To assist in the biological deconposition of material passing

t hrough t he pefihetbewlidheutnestrsammeyr beapt oyoded anthithetred xestlenvaher e
a suitable environnent is provided for appropriate 25 bacteria. If
necessary Wbequieedt huer L ehesahafroedenppl tledresre tthee pearditnnt |Rg/eing The

supporting substrate |ayer nmay be contained within a
blocks.

The paving block may be shaped, configured, patterned or
ornamented as desired according to practices well known
20 in the art. Polygonal c¢ross-sectional shapes are
preferred particularly those allowing easy tessellation
for paved surfaces The top surface of the paving block
may be .provided with a chamfered edge, for example, at
least where it joins the tapered portion of a lateral
25 surfacef
The paving block may be used in a wide range of

applications including use in a paving system forming



1 1DEC 2002 14 contai nment nmenbrane of inperneable material. In s cf C.2002
cases the contai nment nenbrane fornms in effect a tank or channel for 'f Bgd
passi ng through the perneable layer. Wirs or dividers nmay be provided to
isolate sections of 5 the tank or channel. Such weirs nmay be perneable, for
exanple, where they are to be used in flogdwater control, or inperneable,
for exanple, where they are to be used for chem cal or biol ogical

processing. They.smybeaan Lokeatal, pardoal.d he ccopLal prent, ey ane or

separate 10 tHhe e pavi ng system nma e provided w
Y,

draining of f fluyid.contai ned. wighiyn the contai ngept, menpr ﬁgﬁggﬂ@ﬁ/

e
for exanple, be provided suitably positioned 15 val ves pr de ducts.

There may al sgphedyoMdiledin®ans ber repabthag Hasa Saeds@salqmsphierds air,
to be drawn through at |east the substrate |ayer. 20 The paving systemis

advant ageous| yopstsuwededets®. t hat all of its el enents can be easily lifted
out for exam nation, flushing, cleaning or replacenent if required. 25 The
pavi ng sysbem nay be used in a wide range of applications including use in
a paving systemformng part of an industrial estate, a retail or shopping
11 DEC200Zhs pevimg, hleak mak, parkdenyapavk,bea nekdel inngastiatg on, a
chem cal |oading bay, a_driveway, a pedestrian wal kway, a playground or for
ot her hard | arfiéee®ng dReEENedr ofi8rr araharaESTE | 064068 sPil | & ltereyenent
may be required. 5 For a better understanding 8f t he gresent i nyention and
e

to show how t HPARRFRISHREy bEPUCYIHHEG et fECBTFeflBPERLR R 11 WP e Gfatie, for
Lhe purpose ofgl 1 uptagti o goLscl 8ol Enseeommanying o 24005 i he 10
oroou! ekl 40 PASSETLCLTUSIRL O O Ut ek e Lol gy 10,

1 is a desire or need to prevent them from entering

existing drainage systems which would allow them to pass

uncontrolled into the environment without preliminary

treatment or in situations where there is a risk of

15 flooding, for example, by flash storms which overload

existing rain or storm water provisions. Such paving

systems have a permeable surface on top of a containment

system capable of retaining fluid which has drained

through the permeable layer. The permeable or porous

20 surface is constructed from a permeable material, e.g.

paving blocks which are either porous or are provided

with small drainage channels or holes and close-fitted

together without mortar or sand joint. Spalling can

occur in such systems not only due to the action of

25 weather but by relative movement of the individual paving

blocks especially tilting under the action of an applied

load.



Figure 4 is an end view of the paving block of Figure I; Figure 5 is ampgC 2002
enl arged detail of part of the paving block of Figure 1; 20 Figure 6 is a

pl an view of a paving block fornmed as a second enbodi nent of the present
invention; Figure 7 is a side view of the paving bl ock shown in Figure 6;

Figure 8 is a detail in enlarged section t9aken on 25 the line VII-VIIl of
Figure 6; Figure 9 is a plan view of a thi'rd enbodi nent of a paving bl ock

of the present, ] ign;_ Figure . i h ti.c transverse Cross-section
11DEC 2002“5’%8?%%%9#% %a&%ﬁ;f%syé?%‘err?gcgg?aﬁ}heg P5efﬁrelEprJé%Ve§ﬂtlon

invention; and.figur g5 13,49; @ﬁ%ﬁig}f@ag@%w Eydi 99{#@%@&9 S@fcg&&"”

t hrough the paving systemo he pavi ng I 1IUstrated in

Figures 1 to 54481 8388bskhankL! CURN avi n sk fle hayj a length
(di nensi on 2) 86 20%§rm a V\n%té[hé%gh ms%sflggﬁ 3% %%OOmﬂl]ean?daﬁ%ei gﬁ) ©

(di mension 4) &fip88aFindheupRtirag bl Doked, 10nhas auppbstanti Aldbstrate
rectangul ar bottom surface 5, a substantially rectangular top surface 6 and

two pairs af slbgeantisl bgrmeabargutar 1dpRAASI, Ngahdt arsal osurdaaescWlatkach
| ateral surface 7 is provided with a portion 8 which 15 tapers inwardly
t owar ds the topaseriate pgoviliengei ghtexsh einsl ona®)tbést fiert apsresid-pogti on
8 of the lateral surface 7 is 20mm i.e. it extends for approximately 25%
of the overal | rheightetdi Fdesocdvatey ofr t fleilbage afrsiminge throtgh arhg e at
whi ch the tapered surface 8 20 extends with respect to the lateral surface
7 is approxi mReFyeaPis 10 a8 hat VRErekEendd e nRAINSAI R abBUer! ~nkF t o

2mm e.g. approximately I..5mm _The top surfage 6 ,is provided with a chanfer
10 which 25 exteHhd r}lﬁg\ﬁfidl Cf RS né’rarr(’fvbagﬁré’ulﬁgr t%ie eﬁd]é?fo‘?' Hroihd the

per PRy Gf L0t U 135° Bskdd spcouwn o ot (et Us. et et ons
bet ween 30 1e&dp EfC@ﬁQQﬁ has a top surface, a bottom surface and at
least one lateral surface extending between the top and
bottom surfaces and abutting in use at least part of a
lateral surface of at least one adjacent paving block,
15 wherein a portion of the lateral surface of the block

adjacent the top surface is tapered.

The paving system according to the third aspect of the
present invention is easy and cheap to lay, allows the
20 permeable paving layer to be easily lifted when required,
e.g. for examination, flushing, cleaning or substitution,
and is resistant to deterioration caused by spalling of
the paving blocks. It has been found that tapering, that
is inwardly inclining, an upper portion of the lateral
25 gsurface of at least some of the paving blocks allows a
plurality of such blocks when laid to form a paved
surface to move more easily against one another without

causing contact damage or spalling of the top surface.



i~ to 40, e.g. approximately 35, with respect to the top surface 6. quUEEZWZ
shoul der 11 and chanfer 10 extend inwardly for about 5mMmto 6mm e.g.
approximately 5.5mm 5 The paving block is of particular use in paving
systens where discrete paving blocks are laid close-fitting w thout nortar

or sand joint. In such situations the tagﬁging of the uppernost section of
the lateral, i.e. abutting, surfaces of the paving block allows the paving
10 bl ocks to r ' I e i.t hqu Y rise to

spal 11 ng on t He T D ey B SR REPeR Pl FaTFot (B T 5 6

to 8, the paviygblocks o vld dudARAILATYaLEVRLOPALIBAL 8oL Nfpeq

i nvention and where possi bl’e the sane referénce nunera ave been used to
identify the saienOre§OFdesHONEE NP; PIEt Sshbet eof . chi kent-BRc PaXi ng bl ock
illustrated in Figures 1 to 5, the 20 paving block illustrated in Figures 6
to 8 is substantially cuboid and may have the sane di nensi ons as descri bed
inrelation to the enbodinent of Figures 1 to 5. This enbodinent differs in
t hat the | at erBhe spefracableatldaher siide e0f 1desbl eekthas la shat | eaychaanel

15 25 extending froma position close to the top surface 6 across the
entire hei ght ©ilinetpamedalf ruw f tereFed Apayhogn bledksgur eWhéreo i&, idi s

channel is centrally located in relation to the length 2 of the paving
block 1 1 D foxrped2 ardvangast éat +¥sfid ng2ehandelPar6ing Popaid iwhe he
opposite lateral surface. Likew se, approximately centrally of the |ateral
surfaces 7 at YRBAERASHT qfhetbﬁviﬂ?df“lﬂagﬂl@ 118KeFe W% P6r wepaétive

channel s 17, 18, having, 5 substanti all he .same di nsi.ons as.those of the
channel s 15, 15-P9LE GBREE OF PRECCRAlRSEE T, B8 (ME Chdhi i TR S SN such
t hat shoul.d t | S, j . _hl.ack i 10 i f

bo i 01 00Dt oD heiey RS, 2 R 8 BBk N Bk N St e S

the smallest djeoshonaf1@ deeladideingihe PecerepdithaEednathss CAGANSS S
15-17 nevertheless provide a significant cross-sectional area for dral nage

of surface watey @Nsar@e¥efasihlabEolrs Medrdfeybl Ayiagdt eod oekst dnguch
that it is possible to obtain an adequate drainage rate w thout mnaking the

bl ocks of per meabheutmterjicdnt T lisey oducn aapecpreabl ernmataerd aonf@sor
advantages in the provision of greater structural strength and resistance

t o conpressi vealbad§ sbithanagubd 20b&npet hebly eadl deksr hpgd bebosedion

ci rcunmstances, such as |lorry parks, where the applied |oading nmay be

consi derati% .thS PACPRE efBBEFneAt tBF FRYARESCR-to 5 , pavi ng bl ocks
formed in accordance with Figures 6 to 8 nay be laid close-fitting w thout
nortar or sand joint 25 with the tapered portion uppernost. Such bl ocks
provi de a higth$9£8§%°f draiqﬁge thro Qﬂ}Q%eothermﬁ e i nperneabl e ggrface

and, due to the pres BB T t%ﬁ%?év upper pSP '6n of eofagg?gf
surfaces, any ﬁéb@ﬂ& blocks may be manufactured will be well known to
the skilled man and will be chosen to suit the particular
20 application for which the paving system 1s to be
utilised. Suitable materials include fired clay,
concrete and the like. It is preferred that some or all
of the paving blocks be made from a suitably sound
material which has satisfactory mechanical properties
25 such as compressive strength and flexural strength as
well as abrasion resistance, high slip/skid resistance

and good frost resistance. Some or all of the paving

blocks may also be made of a porous material such as a



11 DEC200Z 19 rocking of the blocks as traffic passes over t hem i 1 DEG0L
permtted without causing spalling or fracture at the upper surface. 5 The
paving block 19 illustrated in Figure 9 has an irregul ar pol ygonal
.cross-sectional shape which shape is formed fromthree basic irregul ar

pol ygonal shapes 20 arranged into a L or shape by placing two of the

basi ¢ shapes 20 at adjacent sides of the other basic shape 20. 10 The top
surface 21 of o] ' Vi j ' n |, ne : to

gi ve the bIocnggngiegggéggkgng%po%gﬁg?%%ﬁ{%ée u%ﬂg? %ﬁgéeﬁgnéféﬁggg%

bl ocks of the pagi cashapggeThR1RaSI §r Sh2ReniMel THRASRA 0N GoSEMAT € For
crosssection. Each of the lateral sides 24, 25, 26 of the 15 basic shape 20

is formed frormatdees mitdabkyehAckilad SWS aceGHY asedai DaBeZzhd- Z23%e .
configuration and each has a tapered section 27 which inclines towards the
top surface 2Irhelhdediairerad thy fpeatedH arlaverowidad dsdehda isePare el ar
cylindrical drainage channel 28 located in 20 the m ddl e one of the

mut ual |y i Bcl iwletksanr f acepordds t iamnalirdriditnagd cohamaeling?9 sarse efror nd on
adj acent mutually inclined end surfaces of the |ateral surfaces 26. 25 The
pavi ng systemx#dwixpes 10 and 11 has a perneable |ayer 30 (shown
schematically) which is forned at |east partially froma plurality of

t apered paving blocks 1 as shown in Figures 1 to 5, a plurality of channel
pavi ng 1 1 D EC 2002 20 bl ogks aﬁqshomn in:{i ures 6 to,9 or a ,

conbi nati on t HTEVF Ahet PePmEQbFE N &/81° S0 9 %hﬁdlﬁﬁﬁﬂtéoﬂi§B§F§rﬁflayer
31 fornmed as a bed of.relati.vely fine gravel. Beneath.the,dispersi,ng |ayer
31 1ies a (11 CATAS 1Eyar S5 Fyrran FPOnralBint ekt |11 Bero i Lhes

filtering,lay ' a tin el for fr.Qn
relativel %bcogﬁ%rgg%%éﬁ%ul%%g%%t gr ?%?Hp%ng%l %a )rég%d?grena? Eﬁ?’%ﬁﬂ{g@'
llayers (30 to 3L LontRiRed WhiBhn fuGUE BhbaerREane 3dePf ig

i nperneabl e material 10 whi'ch extends beneath all of the layers (30 to 33)
, up the sidesp®fmddicldli sper Siir@i3Al, ahidl t €51 ngr 3% and subsdd at@t3 dlayers,
and then a portion 35 extends outwardly for a short distance away fromthe
per meabl e | ayepr30idirty | snthet gk it gl acser i esui ficablree aedanisics usthi ras tex bor der
bl ocks or stones 36. In other enbodi nents (not shownO the contai nnent

menbr ane may beleopdvwatelr partselbrdy Afathéngndthaidusti obhei edrmnkile

geol ogi cal structure which permts free drainage. 20 A U-shaped franme 37
posi t i onedSar ot ANd "BErEW™t hehe oMEATMSREAE nERPRANd S34CPRSHERECE® At ain a

i ure 11. The b,tto,med%g1 f the weir 38 is
ol

di vider or weir 38 as shown.jn F
recei ved wi t hi ie¥fke LP%‘H"aJp%Jdin FanFhISHd 1 on rehtane 34

t her ebet ween. weir 25 38 is.s orted by t substrate layer .33 and
%Jhg%ur%aos% 3B ural:L"{:pypfoft ﬁgVﬁé?gE?o 4 & %% vyhntch ?has

ext ends throug ortion-o of "t He- subst rate |"ayer 33.

A difference in flyi gﬁ%ﬁ%éh og %5@%8%9%8{5& he el beLbsah ndi gated by the

arrows 39. Adrainv _ 11DE 21 and an outlet pipe 41 are
provi ded cl 05eek@eﬁ@?n?“’ebét@@gneﬁhénQObhéﬁﬁgBOEIE%mC%ﬂE:‘i'a'&@%Ut e ane 34.
(0]

The val ve 40 coul d be rmed as an integral part of the U shaped franme 37

if desiredo at least one of the lateral surfaces has a channel
extending substantially from the top to the bottom
surface whereby to provide a drainage path for surface
water or other liquid through the channel when the paving

block is laid with other such paving blocks to form a

25 paved surface.

Suitable blocks for the fourth aspect of the invention

may be substantially as described above for the second



51n use fluid, e.g. spillage or rainwater, passes into the systen1thnopmﬂ;mm
t he porous surface 30. The fluid is evenly distributed over the area of the
system by the dispersing layer 31. Solids are filtered out by the 10
filtering layer 32 and are then retained or stored within the interstices
of the substrate |ayer 33 where they nmay yndergo prelimnary treatnent if
required, in particular the biological action of bacteria resident in the
interstices i AsphetCed $hPPridsednt Mbtalorof which the 15 layer 33 is
conposed. Such bacteria may in fact mgrate to the filtering layer 32 to
act on materials filtered out of the water passing through the filter in
use of the system especially in periods of high utilisation when the
interstices offheheukmtertd 3% amyobetlie qoatetharspstéhushed ol iataer
through a system When desired fluid nay be drained in a controlled nmanner
from the syst ®@rfilgwateemapesandl obe| eprpypie 4interst it P IECRO02A 2P @Al M5
1. A paV|n% bIock ( for, use in_the construction of a_paved surface, which
pavi ng bl oek rai‘r%n&ﬁ‘@erspﬁrlé@gﬁa@é” We)era cpaweveddr Pddey PasERree

| at er al surfac s 7) extendin i gn t he upper and lomer surfaces, (6, 5)

and cont act i ng ¥R eIB%E efﬁ F‘Y&rl at er2f BaFFicelevs Gﬁtﬁrqaéast
dj t bst tl t |
Pateral - surt abbe THARY i 10 BACERGLE SEReL Y e AW 76 £SCeRE et
f b b
surface bei ngrr]n(%x t heae\% %H”Ppé@? enbis r%@hg‘% ch‘ezﬁggﬁm &l L. up

surface (6) a tera urface aracterised in at af Ieast one

of the |ateral,91Haeas has & %MJa't%‘&‘:.gla%%'ch( 18) sudsdendinan tldértdeep
ext endi ng fromthe ~. 5 upper surface (6) to the I ower surface (5) and

posi ti onegototfd)rmlt@ben ddie ook  1xhe piased Bsabubhicng C@dlaé'ébMéth
anot her bl ock in use thereof) upwardly open gullies formed by two facing

t aper ed surf aces guardalisonsird@udeandmashetiv dtohnd,i keethdiarmgard) pAssages
formed by the shallow channels (16). 2. A paving block (1) according to
claim 1, chardstmrcedsiagt hbttt behpor mader(i@)l sofare | s erablsurhacetwhi ch
i's tapered extends over 1o0%to e0%of the 25 entire height of the |ateral
surface (7). FhoAgsaworg @Ifoél@e(m?taéeé?ﬂdﬁlﬁ‘é s etz pracd P | gitmch
characterised in that the angle at mhl t he tapered portjion (B) extends
Wi th respect tao{lft r&faish ‘?ﬁgj‘%ratridoﬁe SpsSe I§3Eébééﬁfyz§foft}t%e93fsa‘ieé‘i‘ al

surface (Zg E %re%f%kn%P%%on %ﬁe par%lgnfar application of the paving

system.

The paving system may additionally be provided with a
filtering layer preferably situated between the permeable
20 layer and the substrate layer. The filtering 1layer
should be capable of filtering solids, e.g. debris,
waste, etc, from fluids which have passed through the
permeable layexr. The filtering layer may be a geotextile
layer and between 1 mm and 1.5 mm in thickness.
25
There may also be provided a dispersing layer for
dispersing or distributing water or spillage which has

passed through the permeable layer over the filtering



4. A paving block (1) according to any of Clains 1 to 5 3, characteri $4dECr2002
that all lateral surfaces ('7) of the paving block have at |east one

channel (16) therein. S. A paving block (1) according to any preceding
.Caimcharacterised in that the depth of the or each channel 10 (16)is not
greater than about 5nm 6. ~ paving block.; (1) according to any preceding
Claimcharacterised in that the material Tromwhich the block (1) is nade

i's inperneabl e 5 ]S 7. ARAVENG DL 0Lk 26e0Ldi NG OpaNY %@&(e%;l%xféﬂlm

characterised in that the upper surface (6) has a chanber around its

periphery at ids;S0800NgL8E61W 68 t Benkapesad1por Gralined @farddiediates al
surface (7) the 20 chanber (lo) being inclined with respect to the |ateral

surface (7) atmat&fEsal ehaangheat paptibeesalidet 9@@&@%1@@? beRwe2h 5 &m A
pavi ng bl ock according to Claim7 Characterised in 25 that the chanber (10)
is inclined att@niangine dfi débweerr30 aMbe4@isprefsdhabl yaydr t hetr egilon of
35 with respect to the upper surf ace ( 6 ) . 11 DECZ2002 24 9. A
pavi ng bl o6k adezhpsli hg td sClegism 7 beidl aivers tdiearbct ey sey Layehat e
chanmber (10) extends inwardly froma shoul der (11) between itself and the
tapered porti onl§8) Ryoniges ager alnifurdlacecrpning1mf Rtpadi nfleidf & for
t he managenent of rainwater, floodwater ox |liquid spillage having a

per meabl e | ayerldH"ESQ upHBPELRY @Gb%b?a@éyﬁé§ep?nﬁﬁgéha§%p&&1§4é§§ﬂ&%trate
| ayer is perneable to lLi.quid _and is o articulate. 10, materdial providing
rerstit: al Cavh i PESVEER Pedditn A Sk @ CRF obAVADGr S Repiq

dr ai ni ng througg %Pe perneabl e | ayer, characterised in that the perneable

| ayer is constTUtTed at | east partially by the close fitting w thout joint

filling ofjsa plurality of paving 15 blocks (1) according to any of Cains 1
to 6. 11 A paving surface according to Caimlo, characterised in that the

permeabl e | ayerné sphoifABd sygbehantd alder ebiel Yagblapst ednpavinng flocks
(1). 20 12. A paving surface according to Clainms 10 or 11, characterised in
that the pernesbbeekayry bg frarethehitoro® wakétr erokptiapered qawdichdd ocks

(1) and conventional paving bl ocks.
within the system after it has passed through the
permeable layer. For this purpose prophylactive or
15 remedial chemicals or bacteria may be introduced or
stored within the paving system. The paving system may
be such that such chemicals or bacteria introduced or
stored are restricted to certain contained sections of
the system. In this way water may be treated or
20 hazardous fluids can be rendered harmless before they
become dispersed from the system. To assist in the
bioclogical decomposition of material passing through the
permeable layer 'nests' may be provided within the system
where a suitable environment is provided for appropriate

25 Dbacteria. If necessary required nutrients may be

supplied via the permeable layer.

The supporting substrate layer may be contained within a



25 13. A paving surface according to any of Clainms 10 to 12, charact erils@kl 2002
din that it is additionally provided with a filtering | ayer between the

per neabl e | ayer and 1 1DEC 2002 25 the substrate layer. 14. A paving
.surface according to Claim13, characterised in that it is additionally
provided with a 5 dispersing | ayer bet wegn t he perneabl e | ayer and the
filtering layer. 15. A paving surface according to any of Clains 10 to 14,

char acteri sed ddhddidindde | Sehififa2UPBEN Lhd SUBRhIALE ML aVer i, caplai ned

wi thin a contal nment nmenbrane of 1 nperne mat er i pavi ng surface

according to Qpidy kh<haiacdshlerd rdhdhiale iforns APWded Wit b O nore

dividing neans 15 for dividing sections within the contai nnment nenbrane.

17. A paving ssHdacel ag6or gi0gdt @ablsaings thirAigH 6ehehpeaakabised 446 hat
means axe provided for the drainage of fluid contained within the

cont ai nnent merdirEnNeyr 2 vilerA .odF.0AS pAOGIAEAEANALAe sections of
F. A A A&3Y. Ae. A5. A Ae3E. AV3. AL. A A3% A 9.AS.A Al . A [\uxLM& XYyz~opZ[ L
Z vV 5 the tank or channel. Such weirs may be permeable, for
}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c8a]ca]ca]ca]ca
] ca] ca] ca] ca] cajara] lea] cdlexs cdyabrextogbeQised in floodwater control,

or impermeable, for example, where they are to be used
for chemical or biological processing. They may be an
integral part of the containment membrane or separate

10 therefrom.

The paving system may be provided with means for draining
off fluid contained within the containment membrane.
There may, for example, be provided suitably positioned

15 valves or discharge ducts.

There may also be provided means for enabling gas, such
as atmospheric air, to be drawn through at least the

substrate layer.

20
The paving system 1s advantageously constructed so that
all of its elements can be easily 1lifted out for
examination, flushing, cleaning or replacement if
required.

25

The paving system may be used in a wide range of
applications including use in a paving system forming

part of an industrial estate, a retail or shopping



' S45q#[ <KPQ } xsni d_Z] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c £ al
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 4G FGQRI Qv29?7@ wr mhc/Y] g? g] 00z
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
Jca] ca]ca] calca]ca! U\uvrjy" °
TP [ #E###U$S} xsni d_Z] ] ca] ca] ca] ca]ca] ¢ ]5ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
c?] ((:?% ;:;a] cg] ;:a] ca] ca] ca] ca] ca] ca] ca] ca] cg] ca] ca! $$$3YBUCWYYZYX BBBORE X' '
#(+ RS A Aol o A c aUlLc . C alJ cal ca] ca
} C;’;I] /ca] ca] ca] cc;ﬁrg:aﬁec’a] %V;‘f%ﬁ] g%lf]ggi] %Lf%%f%?%%ég{a ca}egyeii!%%%] fsﬁ:]ga,qc,g-qr? ’]. . l‘/ g
v/ x/ 23355; : : : :
5H5K5555=8L: M° :" e)Enslrﬁa&_i]o]aéié]n gaf)ca:lXIcg] gg ¢a %%] c%] %%?%Eé %J(aar} c“é"]‘%’%ﬂ%] cal ca
lcalca] c(a] ca]acglr@}} o@d C81 cab sabenrtpahgalicaheakedbink: where porous
;5 k<>S>>>>1737?77 @ @ @aoaodt3 AABBY BB) CLCCAD} xsni d_ZJ ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cajsalwalan) caleal cal oalioalanl crlmajaalmaleal wad oalgalca cal cal
ca! ADr Dt DDDDOEN EaEGEGGCJJJJI I
KKLLLL" MzMsMVMVDNNN| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! NN>OMOPCBP5PSSS, T;
TMIOTj TTTTT; For a better understanding of the present invention and
UUVDWML XXY%Y( YYYNE[ ([ } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]Uf\:a] ]E:a] Cang]dg%% cglj(lgg]dg@}”cﬁ]g’tﬁa] %?E]l%ia!lﬂ@ﬁ] o8] A tcal et caEEPFEWHaRRANGS G y] ]
chfr o #d& +gZ vgl g ca] cal ca] ca] ca).ca] cal] ca] caU] ca] ca] ca
Lﬁg{(fﬂ ?:a]m(;a] c";ﬁjj Ta) o2l caf cEpreg] CSPEa]):%ﬁ] ]E&F]EQF]@aPlfa]lgé]”]@éE]rgé]%S}J! ml#]hlzﬁf} i yj] Zj
nGn?o0DaSoVoo ‘g gqsVésssstxsnjd cal cal ca] ca] ca] ca] cal ca] ca
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h& ()-1(F10% h&-()_Flgure 4 18 an end view of the paving’ block gf
Figure 1;
Figure 5 is an enlarged detail of part of the paving
block of Figure 1;
20 Figure 6 is a plan view of a paving block formed as
a second embodiment of the present invention;
Figure 7 is a side view of the paving block shown in
Figure 6;
Figure 8 is a detail in enlarged section taken on
25 the line VII-VII of Figure 6;
Figure 9 is a plan view of a third embodiment of a

paving block of the present invention;

Figure 10 is a schematic transverse cross-section
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invention; and
Figure 11 1is a schematical longitudinal cross-

section through the paving system of Figure 10.

The paving block illustrated in Figures 1 to 5 is a
substantially cuboid paving block 1 having a length
(dimension 2) of 200mm, a width (dimension 3) of 100mm
and a height (dimension 4) of 80mm. The paving block 1
10 has a substantially rectangular bottom surface 5, a
substantially rectangular top surface 6 and two pairs of

substantially rectangular opposing lateral surfaces 7.

Each lateral surface 7 is provided with a portion 8 which
15 tapers inwardly towards the top surface 6. The height
(dimension 9) of the tapered portion 8 of the lateral
surface 7 is 20mm, i.e. it extends for approximately 25%
of the overall height (dimension 4) of the lateral
surface 7. The angle at which the tapered surface 8
20 extends with respect to the 1lateral surface 7 1is
approximately 5° to 10° so that it extends inwardly for

about lmm to 2mm, e.g. approximately 1.5mm.

The top surface 6 is provided with a chamfer 10 which
25 extends inwardly from a narrow shoulder 11 extending
around the periphery of the top surface 6 at its common
edge with the tapered portions 8 of the lateral surfaces

7. The chamfer 10 is inclined at an angle of between 30°
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17
to 40° e.g. approximately 35°, with respect to the top
surface 6. The shoulder 11 and chamfer 10 extend

inwardly for about 5mm to émm, e.g. approximately 5.5mm.

5 The paving block is of particular use in paving systems
where discrete paving blocks are laid close-fitting
without mortar or sand joint. In such situations the
tapering of the uppermost section of the lateral, i.e.
abutting, surfaces of the paving block allows the paving

10 Dblocks to move more easily against one another without
giving rise to spalling on the top surface of the paving

block.

Referring now to Figures 6 to 8, the paving block shown
15 ig an alternative embodiment of the invention and where
possible the same reference numerals have been used to

identify the same or corresponding parts thereotf.

Like the paving block illustrated in Figures 1 to 5, the
20 paving Dblock illustrated in Figures 6 to 8 1is
substantially cuboid and may have the same dimensions as
described in relation to the embodiment of Figures 1 to
5. This embodiment differs in that the lateral surface 7
at the gide of the block has a shallow channel 15
25 extending from a position close to the top surface 6
across the entire height of the lateral surface 7. As
shown in Figures 6 to 8, this channel 1is centrally

located in relation to the length 2 of the paving block
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5 substantially the same dimensions as those of the

channels 15, 16.

The depth of the channels 15-18 is approximately 5mm such
that should two such channels of adjacent blocks having
10 facing surfaces be in register the maximum width would be
about 10mm, which is less than the smallest dimension of
a heel likely to be encountered. The channels 15-17
nevertheless provide a significant cross-sectional area
for drainage of surface water on a paved surface formed
15 Dby laying the blocks 1 such that it is possible to obtain
an adequate drainage rate without making the blocks of
permeable material. The use of an impermeable material
has advantages in the provision of greater structural
strength and resistance to compressive loads so that such
20 impermeable blocks may be used in circumstances, such as
lorry parks, where the applied loading may be
considerable. As in the embodiment of Figures 1 to 5,
paving blocks formed in accordance with Figures 6 to 8
may be laid close-fitting without mortar or sand joint
25 with the tapered portion uppermost. Such blocks provide
a high degree of drainage through the otherwise
impermeable surface and, due to the presence of the

tapered upper portion of the lateral surfaces, any slight
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>777@@@@ @b G A FHaat &(l)yygonal cross-sectional shape which shape is

formed from three basic irregular polygonal shapes 20
arranged into a L or V shape by placing two of the basic
shapes 20 at adjacent sides of the other basic shape 20.
The top surface 21 of the block 19 is provided with two
indented lines 22, 23 to give the block 19 the appearance
of being made up of three individual blocks of the basic
shape. The basic shape 20 1is based on a square cross-
section. Each of the lateral sides 24, 25, 26 of the
basic shape 20 is formed from three mutually inclined
surfaces placed in a zig-zag configuration and each has
a tapered section 27 which inclines towards the top
surface 21. The lateral surfaces 25 are provided with a
semi-circular cylindrical drainage channel 28 located in
the middle one of the mutually inclined surfaces.
Additional drainage channels 29 are formed on adjacent
mutually inclined end surfaces of the lateral surfaces

26,

The paving system of Figures 10 and 11 has a permeable
layer 30 (shown schematically) which is formed at least
partially from a plurality of tapered paving blocks 1 as

shown in Figures 1 to 5, a plurality of channel paving
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dispersing layer 31 formed as a bed of relatively fine
gravel. Beneath the dispersing layer 31 lies a filtering
5 layer 32 formed from a geotextile. Beneath the filtering
layer 32 lies a supporting substrate layer 33 formed from
a relatively coarse particulate material. In this
embodiment all of the layers (30 to 33) are contained
within a containment membrane 34 of impermeable material
10 which extends beneath all of the layers (30 to 33), up
the sides of the dispersing 31, filtering 32 and
substrate 33 layers, and then a portion 35 extends
outwardly for a short distance away from the permeable
layer 30 and is held in place by suitable means such as
15 Dborder blocks or stones 36. In other embodiments (not
shown0 the containment membrane may be omitted,
particularly if the installation site has a geological

structure which permits free drainage.

20 A U-shaped frame 37 positioned around and below the
containment membrane 34 is used to retain a divider or
weir 38 as shown in Figure 11. The bottom edge of the
weir 38 is received within the U-shaped frame 37 and
traps the containment membrane 34 therebetween. The weir

25 38 is supported by the substrate layer 33 and extends
through at least a portion of the height of the substrate
layer 33. A difference in fluid levels on either side of

the weir is indicated by the arrows 39. A drain valve 40



10bKLL" MZMK MV BN=
10b394.0%0% () -! 10%0% () - 10%0% () - 10%0% () - L10%0% ()-!! 10%00% () - TMVVONNNNIE
N= 10b 34109%0% ()- @10%0% () - LOMLOYOE () -, 109%0% ()-* 109%0% () - ( 10%0& (
O<0=0>OMOPCBP5PHC 10b&s10%08 () - smLO%O& () - 10%0& () -1 (10%0& ()- 100 100
100510%08 () - 5PQOORC RRWMUSLC
)-) 13" 10%00% ()-)!3"10%00& 1) -) 1\ 3" 10%00% ()-)! x3" 10%00% () -)

%@%%N%&? & ot (TS 008 Y)Y ¥ o

10! x3" 10%00% (
| ~3" 10%008 ()

1000 3" 10%00%
10! x3" 10% GLO%:

; UWVDbWH<MC 10le I 100 b& (
"10%b& () - s10988id ve Jf_QyMed Jere WAL XK¥ XYY

10b9Y10%& () -
10! x!' ! 10%& ()
\3\\\A2g\ = 10!

) @&Mﬁeamgmaﬁ% 397 METRY IS

10 41 10%b& () - 2ml0%& () - lo*liijo%ob&'()-%((YYY Z[ ~7g\ =

37 1 {10% i fad ! ! 10%<& ()-S310%& () - | mMO%& () - 10%<& () -

x|, F10%& ()-! )!10%<& ()- YUL10%& () - y#mlo%& () -

| 10%<& () 5@L0%& ()-\]Gy]] R*S*"T U aVK@ 10! x! 10<

10

15

20

In use fluid, e.g. spillage or rainwater, passes into the
system through the porous surface 30. The £fluid 1is
evenly distributed over the area of the system by the
dispersing layer 31. Solids are filtered out by the
filtering layer 32 and are then retained or stored within
the interstices of the substrate layer 33 where they may
undergo preliminary treatment if required, in particular
the biological action of bacteria resident in the
interstices in the course particle material of which the
layer 33 is composed. Such bacteria may in fact migrate

to the filtering layer 32 to act on materials filtered
out of the water passing through the filter in use of the
system, egpecially in periods of high utilisation when
the interstices of the material 33 may be flooded or
flushed with water through a system. When desired fluid
may be drained in a controlled manner from the system via

valve 40 and outlet pipe 41.
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paved surface, which paving block (1) has an upper
surface (6), a lower surface (5) and lateral surfaces (7)
extending between the upper and lower surfaces (6, 5) and
contacting in use at least part of a lateral surface (7)
of at least one adjacent paving block, a substantial
portion (8) of at least two lateral suxfaces (7) of the
paving block (1) extending to the upper surface being
tapered along the entirety of the edge between the upper
surface (6) and the lateral surface (7), characterised in
that at least one of the lateral surfaces has a shallow
channel (16), wider than it is deep, extending from the
upper surface (6) to the lower surface (5) and so
positioned to form, when the block (1)is placed in
abutting contact with another block 1in use thereof,
upwargdly open gullies formed by two facing tapered
surfaces portions (8), and narrow slot-like drainage

passages formed by the shallow channels (16).

2. A paving block (1) according to Claim 1,
characterised in that the portion (8) of a lateral
surfa¢e which is tapered extends over 10% to B0% of the
entire height of the lateral surface (7).

3. A paving block (1) according to any preceding claim,
characterised in that the angle at which the tapered

portien (8) extends with respect to the remaining portion
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4, A paving block (1) azccording to any of Claims 1 to
3, characterised in that all lateral surfaces (7) of the

paving block have at least one channel (16) therein.

5. A paving block (1) according to any preceding Claim
charadterised in that the depth of the or each channel

(16)is not greater than about Smm.

6. ﬁ paving block (1) according to any preceding Claim
characterised in that the material from which the block

]
(1) is made is impermeable.

7. A paving block according to any preceding claim
charagterised in that the upper surface (6) has a chamber
(10) around its periphery at its common edge with the
tapered portion (8) of the lateral surface (7) the
chamber (10) being inclined with respect to the lateral
gurface (7) at a greater angle than the said tapered

portion (8).

8. A paving block according to Claim 7 characterised in
that the chamber (10) is inclined at an angle of between
30° and 40°, preferably in the region of 35° with respect

to the upper surface (§€).
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from a shoulder (11) between itgelf and the tapered

portion (8) of the lateral surface (7).

10. A paving surface for the management of rainwater,

floodwater or liquid spillage having a permeable layer on
a supporting substrate layer, which supporting substrate
layer is permeable to ligquid and is of particulate
material providing interstitial cavities £for receiving
rainwater, floodwater or spillage draining through the
permeable layer, characterised in that the permeable
layer is constructed at least partially by the c¢lose-
fitting without joint £illing of a plurality of paving

1
blocks (1) according to any of Claims 1 to 6.

11. A paving surface according to Claim 10,
charaqterised in that the permeable layer is formed

substantially entirely by tapered paving blocks (1).

12. A paving surface according to Claims 10 or 11,
characterised in that the permeable layer is formed from
a mixture of tapered paving blocks (1) and conventional

1
paving blocks.

13. A paving surface according to any of Claims 10 to
12, characterised in that it is additionally provided

with a filtering layer between the permeable layer and

1 EC 20

adlng
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the substrate layer.

14. A paving surface according to Claim 13,
characterised in that it is additionally provided with a
5 dispersing layer between the permeable layer and the

filtering layer.

15, A paving surface according to any of Claims 10 to
14, characterised in that it is the supporting substrate
10 layer is contained within a containment menbrane of

impermeable material.

16. A paving surface according to Claim 15 characterised
in that it is provided with one or more dividing means

18 for dividing sections within the containment membrane.

17. A paving surface according to Claims 15 or 16,
characterised in that means are provided for the drainage
of fluid contained within the containment membrane.

20



