WO 03/004773 PCT/ S(&1/00142 1 Paving Unit Field of the invention 5 The
present invention is directed to inprovenents in or relating to paving
units. Mype3jped7vs cul arly the present invention rel ates t®CpaGINGDNItS
havi ng the capability of formng an integral structural surface.
Background of the invention In this specification, where a docunent, act or
item of know edge is referred to or 10 discussed, this reference or

di scussion is not an adm ssion that the docunment, act or itemof know edge
or any conbi nation thereof was at the Qnio ity date: (i) part of common
general know edge; or (ii) known to bB'WBgabﬁﬁt to an attenpt to solve any
problemw th which this specification is concerned. 15 Wil st the
foll owi ng di scussion concerns paving units, their installation and

manuf acture, in particular, paving units capable of interlocking with

adj acent paligkdgofithe invention is to be understood that the sane principles
apply to paving units of any shape or colour. Small el enent paving

conpri sés a pl urBie prgsent ipeniiog ivdiregedita angederhageimer r¢letingtopivdeg anisaved
surf ace. r the .las hirt ears small el ement paving has devel d .20
Fromits i Mipespaticaiis 1 birbed BV R arisli G Ora i SHen BE JhY CHRIED of
appl i cat i ongrhP oY 8ndsraPiindcilfupthcst ructural surface for heavy duty
pavenments. Heavy duty pavenents are used for exanple at ports, trucking

stations, Gé‘acrk%%jénd@itthgli'ﬁve?nttﬂﬂs and at airports. Such structures nust be

resistant to tRe novenent of 1ndividual paving units relative to one
another. If a pavi unkd 1.5_S t f LLs..adj i I
ahether 25 1t ob B RifeeliBur AL T BRuphE Y bR SR RGN B ettt boor
i s |aidoor discussddl gada@denehck br dlzeussivirie adt radpaisieethatlis doenheaact ogitemiof s,
it is likely toﬁgéesent a gap.or_an Qtherw se. uneven surface. It will be
appar ent t Heowlegge of gnycqpiaaiiondhespofwasetbe Rty datei on, as a pedestri an
may catch a heel or the toe of a shoe in the gap created, and may trip and
fall. Deper@ ng et of3ommnim gengrahkedwichge;9ap, it nay al so have adverse
consequences for the tyres and wheels and WO 03/004773 PCT/ S&1/ 00142

(i)  known to be relevant to an attempt to solve any problem with which this

specification is concerned.

15 Whilst the following discussion concermns paving units, their installation and
manufacture, in particular, paving units capable of interlocking with adjacent paving units,

it is to be understood that the same principles apply to paving units of any shape or colour.

Small element paving comprises a plurality of paving units arranged together to

provide a paved surface. Over the last thirty years small element paving has developed

20  from its initial use as a surface for footpaths and other light duty applications to use as an
integral structural surface for heavy duty pavements. Heavy duty pavements are used for

example at ports, trucking stations, on roads, at bus stops and at airports.

Such structures must be resistant to the movement of individual paving units

relative to one another. If a paving unit is separated from its adjacent paving unit, whether

25 it be due to subsidence of the ground on which the paving unit is laid or to a breakdown in
the connection between adjacent paving units, it is likely to present a gap or an otherwise

uneven surface.

It will be apparent that that is a potentially dangerous situation, as a pedestrian may
catch a heel or the toe of a shoe in the gap created, and may trip and fall. Depending on

30  the width of the gap, it may also have adverse consequences for the tyres and wheels and



2 hence the suspension systemof trucks and aircraft, and may lead to a
catastrophic outcone if any of those elenents was to fail. A dislodged
pavi ng urWwoO ogmg47a3 so pose a risk to the turbines of aircratco/Seogbnes if a
| oose paving unit was drawn into the engine. 5 Standard paving units have
proved to be inefficient as they do not ijnherently have sufficient
“interlock'. The concept of interlock relates to the ability of an

i ndi vi dual ,pavi unit .to articulate indepegndently.of an adjacent unit
wh thout - belREedPe sgRT i A0S A FOFAD G oy 19t 5P sRELBTRN 2llfirbs s
of i nterl ogRarSTuhdheicliRadnkywhetodaigsent in a bl ock paving system namely:
rotational interlock, which is achieved by the presence of edge restraints.

vertical interl ockisiopbidPalite BAPHaetoDost RSisR 6 HRNGfiRds cHadllag GRIRAGH £d
sand between all adjacent units. “horizontal interlock, which is achieved

by a conbi dexskpaviof uhdwasgrpavintgtharengisei n a 15 herringbone pattern and by
the use of shaped units. These forns of interlock are intended to prevent
pavi ng 4nits frSmndardeppimginits sk preved tobeiingffibent aothienldoynonirtireatll draece i s
applied to the.payin% unit in a direction which is not perpendicular to an
upper face SBHICiSRE iFFlPCKt ¢ s also intended to resist rotational and
vertical novenent relative to an adjacent_unit. 20 Small el enent pavin

units rely onThheonsepitofrinteulech rdalentodhe pbidignphen aWiddwd Papagweiio iaﬁﬂi“h%éiual
pavi ng unit [ hes: ry:mlnterl ock: I asi LZzant al:
verti cal ameégn#%ﬁgt%gﬁél ?dﬁb%%f}%@%ﬁc?&gf G‘%lh% ‘g%l\?? egd ﬁﬁﬁ&h#%?g&gah%l% SO
inhibits ingues®. of water into the underlying pavenent structure.

Di spl acenment nay manifest itself when a substantial weight is repeatedly

pl aced @n an Th@k YoreHsaIf itkeHbclOshoulddt ey BRI sentGia RIS oy ingXstemahdrhelyi ng
over an individual unit. Further displacenent can occur as a result of

changes | N ol N tAe! iR SRS LAY Oy WRpFllehdio Akt Rlirkif) al d

Unfortunately, e san provi des t'he interlock Between the adjacent

i i . iod of . ti be di spl f ] Of b
Var i ous. ngdn < Br Rt v S SeSlis o e 4% R bR St bR

all adjacent units.

e horizontal interlock, which is achieved by a combination of laying paving units in a

15 herringbone pattern and by the use of shaped units.

These forms of interlock are intended to prevent paving units from ‘creeping’, that is,
moving horizontally when a force is applied to the paving unit in a direction which is not
perpendicular to an upper face of the unit. It is also intended to resist rotational and

vertical movement relative to an adjacent unit.

20 Small element paving units rely on the continuous presence of compacted sand
between individual paving units to provide the necessary ‘interlock’ to resist horizontal,
vertical and/or rotational displacement of the paving unit. This sand also inhibits ingress of
water into the underlying pavement structure. Displacement may manifest itself when a
substantial weight is repeatedly placed on an individual unit by, for example, continuous

25 trafficking over an individual unit.

Further displacement can occur as a result of changes in the underlying substratum on

which the paving is laid.

Unfortunately, the sand which provides the interlock between the adjacent paving units

can, over a period of time, be displaced from the joints by various agents of erosion such as



3 jet blast, use of vacuum sweepers, water flow, and degradation and

| i qguefaction of laying course materials, thereby resulting in a |l oss of

i nt er|l ockwODh®o4708s of sand in the joints negates the intecrschi/midzh can
| ead to serious deformation and eventual disintegration of the paving
surface as shown in Figures 8 to 13. 5 Eaflier attenpts to provide further
interl ock between individual paving units consisted of designing various

shapes to i.ncr,ease interlock. This included E-sh Y-sha and .
- ahaped path G AT ST T g SenRion SR NRRE G ddne
pavi ng uni teaursftafRiabhtHehdyeestdinding Ishaifeseheske been tested, problens
still persist as shaped paving units appear not to provide sufficient

interlock forTysqo@soPakid Gh 83 6ts WekatPaERIBRERock WhidheRs RAY1DJserdls S
are also costly to manufacture and tinme consuming to lay given their often

convol ut ed déésingtion i ¢vieamahdisiategxation) of thepeaningsurfacs axshoarin SFigreesd todl3be
nodi fied to produce paving units of particular convol uted shape. O her
attenpts to pEaliedatempts abpeviveafuytheluinieripal beertss individualepavivg adisgbhsstedf a

nmechani cal | ocki ng devi ce i nvol vi ng conpl enentary. recesses an rotrusi ons
on adj acent’l IPBEHEE VAGOHHTARSS f_ﬁnﬁnglgeﬂ%@g eclpr 3hisde uééf B nart Jgped grd
i nterlock Q%lf{,&ggcli‘?%gaﬁﬁ&twiﬁw bRGality Bf%&agéi‘ﬁéﬁﬁ\ﬁ%[nts hiabikedhaFRRILRO

i nprovenent, -l ocking" paving units do not readily resist vertical or

hori zontal no - i §§%H . : :
uneven shouldxﬁﬁ§%@§Bg£§%§Pﬁ%ﬂ¥g e 3%25 |oﬁ@?ﬁ&?ﬁ%n%§%?§%ﬂﬂ%§€gn@%?gé??%er
by ext er nalun2f appes 30t & provie aifficigetsintenloth doruundeds! parngf heavynthty bievensentshese
are consequently unsuitable for heavy dfafg{ggav ments with constant

traffid SithcraPryns ppissarephin Frytlyrp paanyfasiuay aBd e anaBming Or 248 y5Br e as
j et alrcr aldnofighifitied Asigh! MUAAG ot Wsldiff nehl ek i PlafiaRed PR mbdisiby e

di spl acenent of t v pavi ng unit unmary of the invention
The pr esentto iprmdent pamgau tsradipag]cylap cowiodiged shapene enbodi nent a paving uni t
for wuse as part of a paving arrangenent, the paving unit having a top
surface and aOedragtbinpts W0f prosiddesustabledeasy dutyhporemenfs inbdsithe adeptioaceSa of

t he paving unit being. praqvided th at |least one substantially asymmetric
pr ot r usi on,MgaRaniERJo¢ éﬁV%w\m\g%goraplﬁmagérypww% ofytisigis, g g acent

portion, t [ p i [ i - an
B0 i nt o e T o Rl AL PP ARG St paithe 7Y

recess on amits.

However, whilst an apparent improvement, “self-locking” paving units do not readily
resist vertical or horizontal movements. The paving units can also be rotated and become
uneven should there be a slight deformation in the overall pavement either by external

20  pressure or by changes in the underlying ground. Hence these are consequently unsuitable

for heavy duty pavements with constant traffic.

Similarly, these paving units are also unsuitable for airports as jet aircraft engines can

provide a suction effect that can result in the displacement of the individual paving units.
Summary of the invention

25 The present invention accordingly provides in one embodiment a paving unit for
use as part of a paving arrangement, the paving unit having a top surface and a plurality of
side surfaces with one of the side surfaces of the paving unit being provided with at least
one substantially asymmetric protrusion, the protrusion comprising a ridge portion and a
second portion, the ridge portion and the second portion being spaced apart by an

30 intermediate portion, the protrusion being locatable in a complementary recess on an



WO 03/004773 PCT/ S(01/00142 4 adjacent paving unit, wherein the

i nt er engagenent between the protrusion and the recess provides interlock
bet ween tWe opawi’nyy unit and an adjacent paving unit. The PaTiSGY1/00142
together with conpacted sand in joints according to the invention has been
found to provide a degree of interlock tosreduce the incidence of vertical
and 5 rotational novenent of the paving unit. The interlock is enhanced by

ner i . T r by el h 3R OB FEERHEY berh BHTRS fpRigioig i RARERY!

i nterl ocki RgovaésBERlocRBEtd@ENthePAVINgGnitiint an adjacerippatingshien is preferably
substantially vertically extending when the paving unit is in an as laid

form Typical |y tHepRimt ddiSiogbthdé WithR8nipafned 8shd ihhBintPRRbrdifs fPMheiBvdnfivAr d
or outward with respect” to a side surface of the paving unit. Preferablg

the prot r desdeen dpandstoj provide adiegses pbimteflock toj igducsuthe aneidericet ¢fevestasal iy

oLt T8, TSGR0 TEhe I b b RS 35 BRI

tapered. Thge gﬁﬁ@ﬁiomysn@ﬁamehmmssscuhdawmgfagamm tiggrela. surface of the
paving unit. Preferably the second portion 15 tapers in the direction of a

side surface of hepRANLRE SRl take THE SMtMITREINALS MRH N BN odkIEe bBiReen
suitable form Preferably the interfrediate portion is substantially

pl anar. An adigcent payitizagatsoflhe peotiusionrispdifereblypobstindially wsitcally gxteading mdweni n

a direction which is.substantja pat.al.l 0 _a.side syrface of vi ng
it r of dPaBrE B BHPTE B R LRty b s O8 TS Ry, aig BB

t ongue 190MBhAhdvard PoutvaBEwRR késpadt taRtide sikfasd anthe palingtudpie Mirefgrapdyr theon,
the ridge portion and the tapering portion being spaced apart by an

i nt er nedi atpeoisesien waers imhegirsetigseisrsidngubicn gf BePaviBEERENt ary groove in an
adj acent paving unit. The paving unit can take any suitabl e shape.
Preferably the tTe sooidpatiof nzyj takeaty sytblenfprmniThe sesomt pentibs tispreferhbly

sim | ar confjquration. Prefera the top surface is. 25 substantiall

ol anar ThauP S B B b Y g Cevel Rion Yo PESuERghl ab b tna be
confi gur at itgfardstorMByayPRoifa SidbshARdd of the S Bni€OPkéfBrabRL theNsecddd PHioRe
of anot her polygonal “configuration, such as a hexagon. Qther shapes are

envi sagéd \iprdss m thadiredispef gfsiderrarfagmefcthe paHNE Wiit.a typi cal preferred
configuration, a paving unit according to the invention has on
The intermediate portion may take any suitable form. Preferably the intermediate

portion is substantially planar. An outer surface of the intermediate portion typically

extends in a direction which is substantially parallel to a side surface of the paving unit.

Preferably the protrusion is a substantially vertically extending tongue comprising a
20  ridge portion and a substantially tapering portion, the ridge portion and the tapering portion
being spaced apart by an intermediate portion, the protrusion engaging a complementary

groove in an adjacent paving unit.

The paving unit can take any suitable shape. Preferably the top surface of adjacent

paving units is of substantially similar configuration. Preferably the top surface is

25  substantially planar. The top surface may be of a substantially rectangular configuration.
It may be of substantially square configuration. It may be of another polygonal
configuration, such as a hexagon. Other shapes are envisaged within the scope of the

invention.

In a typical preferred configuration, a paving unit according to the invention has on
30  opposed side surfaces at least one protrusion as described and at least one complementary

recess to receive a protrusion as described.



30 opposed side surfaces at |east one protrusion as described and at | east
one conplenentary recess to receive a protrusion as described. WO

03/ 004773WB@3h&3./ 00142 5 In an alternative arrangenent PRIrSGONoGiAz scope
of the invention, opposed side surfaces may both carry protrusions. In
another alternative arrangenment, the oppoged sides nmay carry conplenentary
recess(es). Alternatively, opposed sides nmay have a conbi nation of

protrusions and yecesses. .In these preferred enbodi ts, adj acent vipg 5
Gni'ts will have B EhGHISHAGHF FEBRENTHE GHEMBHER EPYP 06 Bs SBETHPI. RSt 5ids

combi nat | oNe:fioodihh P Bofhanly HOARGBIBTBYAMelliof hofieenBuD e Gshobk dides

according to the invention"having a substantially rectangular
confi gur at i may wedrty tgopipleentatyavecessfes)t s Appmsetlghoppesedskides smny aoas at

| east one rat.rusion. and at | east one conpl enentary recess. Alternatively,
opposed s ot IR0 wtons A8 Ty o h Uvas Bregsri srosRBS i ik aying,
opposed sshoidifl wil d8ve biherGRetriiohs 8¥BplehRialye FRBERE Yor l2€48BBRScombination to

Al ternatively, opposed shorter side surfaces nmay have a conbination of

pr ot r usi onsallaydiardeterngagemant endkiniegloeler enbodi ments, adj acent paving units
wi Il of course have either protrusions, conplenentary recesses or a
sui t abl e conbi nafi paving uml |agverfliog fontler emgatienelmviznc sulisemtisldk recttugular

adj acent pavi uni ts. .15 According to.a further,preferred form of the
vent on S EpEPgvilh SR, D8 chaiar SRBPHTE hPTa S gl desst one
col ours. Prgbgugbhlanihg ey o&féréoa_clﬁelﬁém SreBad¥| NAItsMAivel, | dppokdic bHéiRr afeat
| east partly reflective surface. The reflective surface nmay take any

sui tabl & fowfced mayppth hayp pradtusipng eAltematyedy, apposedtshertersidesuur fagesemay havise

paving unit, although it may Db r vi@i,ed by the appli.cation of a layer to
the surf acec.orqﬂ%sm?é{ e(g?cie\slsee\é'sur@tae%éa?% ’ bong% %%qrﬁegdﬂﬁ‘g, ﬁuﬁgce?fpﬁlﬁycﬁ% R of
a refl ecti vernsnies $BproirisiofCadrdiddges! In ghd Mitbh@nbdiRbes, fkhckar pavide drig
invention, the paving units may include a noise reducing agent. The noise
reduci ng ag®&Ht ofgwr%e e gither petusioms, qoIfsmentaryfracesiss I e fBitabds eembipefies tag
agent is prav -' NG, f .1 ing unit. 25 The
pr esent invéglrgc{“?%g1%%(?\3?%%3%%%ﬁg{eﬁééwgﬁgggﬁg%rﬁtpagﬁgggﬁ%g unit for use as
part o

B ural 015 "of o1 ascRuliaReE et AR Remet s dPombnt ot Bttt e BCoRR ="

unit bei ng mpamvaéleftdvihtalvidt rae 9F c61B€rs. Preferably the top surface of the paving unit will
include an at least partly reflective surface. The reflective surface may take any suitable
form. It will typically be integral with the top surface of the paving unit, although it may
be provided by the application of a layer to the surface. The reflective surface may be

20  formed by the application of a reflective composite mix.

According to a further preferred form of the invention, the paving units may
include a noise reducing agent. The noise reducing agent may take any suitable form.
Preferably the noise reducing agent is provided in part by chamfering edges of the paving

unit.

25 The present invention provides in another embodiment a paving unit for use as part
of a paving arrangement, the paving unit having a top surface and a plurality of side
surfaces with one of the side surfaces of the paving unit being provided with at least one
substantially asymmetric recess, the recess being contoured so as to be capable of
receiving in a complementary fashion a protrusion carried by an adjacent paving unit, the

30  protrusion comprising a ridge portion and a second portion, the ridge portion and the

second portion being spaced apart by an intermediate portion, wherein the interengagement



substantially asymretric recess, the recess being contoured so as to be
capable of receiving in a conplenentary fashion a protrusion carried by an
adj acent weawsfwg7ohit, the 30 protrusion conprising a ridgeCpeGoi/ondand a
second portion, the ridge portion and the second portion being spaced
apart by an internediate portion, whereingthe interengagement WO 03/004773
PCT/ S&1/ 00142 6 between the protrusion and the recess provides interlock
bet ween the paving unit and ap_. adjacent .pavin nit. Th resent .invention
orovi des | rPReEhEe FERBRRRIEN e TSareREId aRSTIES heuerm tay Pagm ol 208 A
units as deggid-peshvhgngiin i nterlocked by a recess and protrusion 5
arrangenent as described so as to forma substantially conti nuous pavenent.
The pavenent wi| LRl 8 RO EY erhbd iR RAYYAer Rbinbrivth fn
conpl enment ary simé%%%ﬁé%%ngg?ggﬁt Sto one a%ot{’]er, su?ﬁ as si dltgﬁlgy %i de
wi th one anatdyeof mavireendnite @ndesc@ibdé lsareifiamesrlazked Hey pavesegs wamilt protasions
descri bed herein include yarious onbi nati ons of protrusions and
conpl enent aWnlg%tE%“&éége%ﬁ’:(’%é%as Wﬁ%?é&éﬁ‘@ﬁ‘@ﬂy 8@}@%‘8% PavVEFIehyi ng units,
t hereby providing an interl ocked pavenent.' pavenent_ according to the

£

A
i nvention may takie dyement dbille tyripaly Peerersiibripdt by ffing mpving ity with
withina s W%ﬁ?xﬁw s éupﬁgésmfcent% REE m@cﬂﬂ%nﬁ% S U R & BR Sniother

envi saged e’scope o invention. The present "invention provides
in anot her enfddoreadt Sidestffacs fofrthd pyvimguaits & gsadesngbadnhdreiasndeds varied

herein, the nethod conprising the step of interlockin mul tiplicit f
pavi ng uni t ©CBREBHIOES 9 Pf%r'{sﬁ)gls i2A¢ SAPTACRRILICPITES aqrg%eﬁéo H&?@Bgargetaglafyﬂﬁm a

pal | et, ;gvh ﬁz??g&rf?tsfﬁgfeb&/ ?%‘?qiﬂggﬂﬁﬁgﬁ@kedﬁweﬁﬁngf the nultiplicity of

pavi ng unit omthe pa he met hod may include the step of

| nter engagi ng_edges, gb oA agAN: B Bl b0l dnd SIRBIARIGA! prl RYbADHS ep

to forma pavenent. SC ubsequently “engage” adj acent pallets wth
t he pavi ng pavingugifs aeewigdhlaesquarent@rdingiag spged. h Otirgiavasientnendguraioess ses
of paving units of the adjacent pallet. In this way a continuous pavenent
can be rapi ﬁ?vysagﬁﬁ!thmﬁgeFQ?PQPffE}Wﬂb@é‘Wded by the interengagenent of
protrusions and conpl enentary recesses is also intended to reduce the

i nci dence of  25Tpresgntuiiventione eeavidRy i@ anothrgeembniimegt 8 pathpdtior &g

operati pn- paving unit as described herein, the method comprising the step of interlocking a
multiplicity of paving units according to the invention in a final laying pattern to form a

pallet, whereby to facilitate mechanical laying of the multiplicity of paving units from the

pallet.

The method may include the step of interengaging edges of adjacent pallets during

20  amechanical laying step to form a pavement.

Pallets can subsequently engage adjacent pallets with the paving units of one pallet
interengaging the protrusions or recesses of paving units of the adjacent pallet. In this way
a continuous pavement can be rapidly laid. The interlock provided by the interengagement
of protrusions and complementary recesses is also intended to reduce the incidence of

25  paving units becoming dislodged during a pallet forming operation.

The present invention provides in another separate embodiment a method for
modifying an automated block making machine, the method comprising the step of
inserting suitable moulds in the machine to provide protrusions and complementary

recesses on a paving unit described.



The present invention provides in another separate enbodi nent a nethod for
nodi fyi ng an aut omat ed bl ock maki ng nachi ne, the nmethod conprising the step
of i nserwDrg/osa173 abl e nmoul ds in the machine to provi de pPeTSGSi/0082 and
conpl ementary recesses on a paving unit described. WO 03/004773

PCT/ SQ01/ 00142 7 The nodifications may tsake any suitable form Preferably
the nodifications include nodifications to the automated bl ock maki ng

machi ne' s hydrauli c_and. contr ol t . CRipti h r aw. . b The
invention wll :i&ﬁ/ B@H%P?%Er n@%pﬁ%%?nagl E 1|%I Us r%%%;‘%’?f" ﬁ}el%je;ﬁ%)irll@‘gﬁ]togst he
acconpanyi ngclid@widadcationsMy et adtb@idfedsbldck making Mapleins’s egyidraific virdwsoniol a
pavi ng unit according to one enbodi nent of the present invention; Figure 5
is a side WYH@M8f the paving unit of Figures 1 to 4 arranged as part of a
pavenent; 10 Figure 6 is a plan view of the pavenent of Figure 5; Figure 7
i s a cross Bescriptiombf thealvawingshe paverment of Figure 5: and Figures 8 to 13
are exanpl es of problens associated with standard paving units of the prior
art. Tusni rhet nvehtiord railli mgs;, ba Hiathiengexpiained andcilldasted bpprefarerfcacéo Zhand
a plurality of 15 side surfaces 3, 4, 5 and 6. In this preferred

embodi ment 2ctHRPAYHEdRYiReRILWRiEht 3° substantially rectangul ar prism
configuration although other configurations are envjsaged whjn the scope
of the i nvdnguenl tad ase peARESHYe Mieas 3 payingwbrgarding toers gubatimsat ofithe
paving unit I -ﬁv&gggsed | onger side surfaces 3 and 4 and opposed shorter
si de surfaces an > 20 As is shown in Figures 3 and 4, a |longer side

surface 3 S a.pair..of.as tri.c I QLEUS| 0.l p S| t ends
subst anti al 1%“\9&??PE%FWV%%%B?‘G@E@?P%E%ggﬁga g‘%%é:d;as% V\(/gaf{rét Sa9 rgﬁritithe
si de surfacEe. Each g ot rusi on i ncl u%gs l@.rid e portion 11 and a second
portion%12, 1%‘?836"33 ViRV 94 the RaVBRY 0EF 18 T.on 12 bei ng spaced apart by an
i nternedi ate portion 13. As is.,shown in Figures 2 and f{l a protrusion 10 is
al so | ocat dd2Wh 7 ipg crosssrstipral vigval digppycuecns of Figure 5: an

Figures 8 to 13 are examples of problems associated with standard paving units of the prior

art.

Turning to the drawings, a paving unit 1 includes a top surface 2 and a plurality of

15 side surfaces 3, 4, 5 and 6. In this preferred embodiment, the top surface 2 is of a
substantially rectangular prism configuration although other configurations are envisaged
within the scope of the invention. As a consequence of its rectangular configuration, the
paving unit 1 has opposed longer side surfaces 3 and 4 and opposed shorter side surfaces 5

and 6.

20 As is shown in Figures 3 and 4, a longer side surface 3 has a pair of asymmetric
protrusions 10. Each protrusion extends substantially vertically from side surface 3 and
tapers outwards from the side surface. Each protrusion includes a ridge portion 11 and a
second portion 12, ridge portion 11 and second portion 12 being spaced apart by an
intermediate portion 13. As is shown in Figures 2 and 4 a protrusion 10 is also located on

25  ashorter side surface 5.

As shown in Figures 1 and 2, the remaining longer side surface 4 has a pair of
complementary recesses 20. The dimensions of the recesses 20 correspond to the extended
dimensions of the protrusions 10. Consequently, a protrusion 10 of an adjacent paving unit

may be located within the recess 20. The dimensions of the protrusions 10 and



As shown in Figures 1 and 2, the remaining |onger side surface 4 has a pair
of conplenentary recesses 20. The di nensions of the recesses 20 correspond
to the exwernded:t773li nensi ons of the protrusions 10. ConseqREMSIGH1/0@E42
protrusion 10 of an adjacent paving unit nay be |ocated within the recess
20. The dinmensions of the protrusions 10 gnd WO 03/004773 PCT/ SG01/ 00142 8
conpl enentary recesses 20 and the interengagenent between them provides

interl ock between adjacent Vi i.ts to reduce.the jncidence vertical
and rotati 58511’\{\%6% N oOSAE ? agﬁg%%%{r?§‘ﬁg6%erl%%n¥§be%eeﬁl, {h§81c Shd’ 1%& %%ir?%%z
tapers t oWaeHifednhijbiteasitpivatetoedidtahe fRVdeAde Wittital hnd Tdigtiddal flokedet e
portion 13 is in t]l'le. enbodi ment shown substantially 5 planar, with an
outer surf gee;Lo/RtinBigARR MK ATBkEIN RHieh 18! tap@s tdiPardd B4R SiHE bagaeel 6F @EVe
the appearance of a tongue l|ike projection. The correspondi ng recesses can
be convenipeningyunivdsi dTbe dufermzediate poploanthtiany thy enbediniEhe shewi wgbgantially
may be manufact ur in W range,.of colours. The.to surface. 2 .
"ol ude an Hiebora shavfachitees SlPRIt e tfavariushl pEuidgtint Pl
10 al so i nghéldgpRarafes &ff §0eaLg 1XSE PiojecfionS NOME icBrrEipaHRg lecksted, cdnhdet Op
edges 30 of the paving unit are chanfered edges of the paving unit. As
shown i n Ficguyenientlmgneiderep pyp eemnplpmsptagagionye-units 1 can be arranged to

forma pavenment by fitting paving units 1 with conplenmentary side surfaces
to allow for intBre pangageitehimaynbe prapufadbired degrwesleghnganpércbbuks. Adejtep

shown in fi e A, the Vi n nits 15.can he arr ed.i n.,a herri ngbone
arr angerrpntsg{ufracerrgif?ﬁ E’@R’l taé‘%n\%g@b( .re%uivg SE"E%%{ oﬁs ur e 1P 'hat Bt
resul t sjoi N gAsoMkhide endidd téBhidi aééﬂt.a%%%ﬂ'ﬁﬁﬂﬁﬁ@i%ﬁés suhal mettbgledgddesosMmmki on
or ground settlenent. A nultiplicity of paving can be interlocked in a
final |ayi mgvipgtunél hare ghtrofenqdacdgsalol gie pavingrualy to facilitate nechanical

| ayi ng of the pallet. Pallets can subsequently 20 engage adjacent pallets
with the pavi ng Asslicevoin Kigeredadnded a phiralityrod pgving unlie 1 saobe aikegedt0 form a

20 of i its.1l of. t adj t Ilet, | t hi ;
Cont  muous BecERE ey SeltE bk prien § vl homsRine e S et SR Ay o nte
i nt er engagenBiMentint Rh@ HEHSAON e@BY of HRTRIRTEAS Af showwAGR b SthelpaQingningided

to reduce the incidence of paving units beconing dislodged during a pallet
f or m ngdSoperaathicoarramzsd Tha hasriagbope mprehgdment temeaxiwizesintst lo¢ke Werig shown in

corpri st ngFiguar% f?(t:ﬁje f)a'{]vegn%'n? results in a mat like structure to accommodate for substantial

deformation or ground settlement.

A multiplicity of paving 1 can be interlocked in a final laying pattern to form a

pallet, whereby to facilitate mechanical laying of the pallet. Pallets can subsequently

20  engage adjacent pallets with the paving units of one pallet interengaging the protrusion 10
or recesses 20 of paving units 1 of the adjacent pallet. In this way a continuous pavement

can be rapidly laid. The interlock provided by the interengagement of protrusions and
complementary recesses is also intended to reduce the incidence of paving units becoming

dislodged during a pallet forming operation.

25 The word ‘comprising” and forms of the word ‘comprising’ as used in this
description and in the claims does not limit the invention claimed to exclude any variants
or additions. Modifications and improvements to the invention will be readily apparent to
those skilled in the art. Such modifications and improvements are intended to be within

the scope of this invention.
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description and in the clains does not limt the invention clained to
exclude any variants or additions. Mdifications and i nprovenents to the

i nvent i orwaioBloo4se3 readi | y apparent to those skilled in tReT&HG1/0BUZH

nodi fications and inprovenents are intended to be within the scope of this
i nvention. 30 WO 03/004773 PCT/ SG01/ 00142 9 THE CLAI M5 DEFI NING THE

| NVENTI ON ARE AS FOLLOWS: 1. A paving unit for use as part of a paving
arrangenent, the paving unit having a to surface and a plurality of side
surfaces with o EfCngEVI&EEFE\IﬁN(gE&E ERNETION ARE ARMFOLBOYWS: pr ovi ded
with at | east one substantially asymetric protrusion, the 5 protrusion
conpri singla ri dgpayog nniformusd aa pset ©b apapiogtarmngenéns, the ggengonitihevingrndop t he

d ti bei . i nt di ti , I .
orotrusyon | bei RGeS PR Bt sl sl oar orcab e ¥l it ldbnpopEg ng
unit, wherein th@it behe ROGAGEVRIN 2D M8 tBstRERNR USlBnRe phitfusiRe ans

provides interlock between the paving unit and an adjacent paving unit. 10
2. The pavi ng umretrestepeathprisinga eidge pottionhanded sccohd portismy dhesi mege gortion and

substantial ly rtically extendin en_the pavi.n nit is.in,an as l.aid
Form 3. The paJ gt reufsh Pk aPecsdcibat 15 B fuRdhaibis, oiony K Biorh
tapered. 4. The bepg l0gattble tin a@@mPI&rfbﬁta&@r&b@d 68 gn Wit Patifg uRit OReét8inOfle
tapers towards a side surface of the paving unit. 15 5. The paving unit
accordi ng to cl AnteTengagrarcat hetvsen deayaaupeR £nd e rgcess pEavadasi iaterlpek petaesn .
6. The paving uni > i 0, €] .al \gﬁﬁﬁ in the second portion is
tapered. 7. The%‘%@%ﬁg %lﬂlt%}gia%lcag%&?llﬁ a,?gl (o at:'am 5 wherein the second portion
t apers .t owar ds side surface of the paving unit. 20 8.. The pavi,n Ny,
aceor dithg 2o of 2 RETRE it ecealling, I8 AR 37 aSish 1B e i, B HiRRRlY
planar. 9. The peMidaly eRichdiag GReMltHeGalhgGma iFinlanklaRl Brrhhe | nter medi ate
portion extends in a direction which is substantially parallel to a side

surface of sthe PAKIAGiYRintt acdBdinkRE oRE DAL tnASBRLADE thibrsd 21 M 1

wherein the protrusion’is a substantially
4, The paving unit according to claim 3 wherein the protrusion tapers towards a side
surface of the paving unit.
15 5. The paving unit according to claim 1 wherein the second portion is substantially
planar.
6. The paving unit according to claim 5 wherein the second portion is tapered.
7. The paving unit according to claim 5 wherein the second portion tapers towards a
side surface of the paving unit.
20 8. The paving unit according to claim 1 wherein the intermediate portion is
substantially planar.
9. The paving unit according to claim 1 wherein the intermediate portion extends in a

direction which is substantially parallel to a side surface of the paving unit.

10.  The paving unit according to claim 1 wherein the protrusion is a substantially

25 vertically extending tongue comprising a ridge portion and a substantially tapering
portion, the ridge portion and the tapering portion being spaced apart by an
intermediate portion, the protrusion capable of engaging a complementary groove

in an adjacent paving unit.

11.  The paving unit according to claim 1 wherein the top surface of the paving unit is

30 of substantially similar configuration as an adjacent paving unit.



25 vertically extending tongue conprising a ridge portion and a
substantially tapering portion, the ridge portion and the tapering portion
bei ng spawed3apars by an internediate portion, the protresrecovapabl e of
engagi ng a conpl enentary groove in an adjacent paving unit. 11. The paving
unit according to claim1l wherein the to Osurface of the paving unit is 30
of substantially simlar configuration as an adjacent paving unit. WO

03/ 004773 PCT/ SXQ1/00142 10 12..  The paving, unjt _accordinhg to.clajm1,

wher ei n t hel% op B paydeg pait @Fcoad@%%pﬁﬁ?ilawghgfems‘ihm%ﬁmé%ﬁ?flﬁ @ﬁﬁéﬁ%@%ﬁ he
paving unit. 13.g Tk ﬁr&%\ﬁigﬁ&ti‘dﬁ% th%‘b‘ﬁ%?iuﬁﬂ- to claim1 wherein the paving
unit has on opposed side” surfaces at TFeast one protrusion and at | east one
conpl enent recess to recejve.. 5 ruslon. . i i :
according to'cla qmwﬁayéﬁﬁ&ﬁg%ﬁggadgﬁﬁé‘@%#@Qé%%ﬁﬁgﬁﬁﬁ%@?%i&ggﬁﬁ#%%gﬁgns_
15. The paving uirfac@&catdeskt bge potwkionhmnd aeasione ppdaaehtaiydessdnt feceiae ny
conpl enmentary recess(es). 10 16. The paving unit according to claim1

wher ei n ‘opposed HMPHBYOBot h have a conbination of protrusions and recesses.
17. The paving unit according to claim1l wherein the. top surface of the
pavi ng uni t14.i ncThelpaviag vait dceausingoter elpin lewherein opposed filsesurfages btk g9EYi ng
unit according to ¢claim 17 wherein the reflective surface is provided by

15 the applicatf%ﬂﬁgﬁogﬁ at least partially reflective layer to the top
surface of f e aving.unit. 19. The avin ni_t according tOdC|? 1
wherein the aviﬂ@f’ VG ATt GEOTANE of0s §laime dy, AYHEECTH g BRROSTS stdegy, Og}a\ﬁaﬂa
unit according tQeliahBhihs, MBRE@LN the noi se reducing agent is provided 20
in part by chanfering the edges of the paving unit. 21. A paving unit for

use as part)of ALLANGRRRATe 1 NGaiRAVI REhdBht oflbstd'Gidks! Bfth kel @Ce
and a plur a}élqtyag?@ﬁag%gsur aces \}\n%h onae1 of ?’ﬂl sPd%ﬁ@urfaéess of the

pavi ng unit beicwnignaiondeprotirddioratand emstsemne substantially asynmetric
recess, the recess

17.  The paving unit according to claim 1 wherein the. top surface of the paving unit

includes an at least partly reflective surface.

18.  The paving unit according to claim 17 wherein the reflective surface is provided by
15 the application of an at least partially reflective layer to the top surface of the

paving unit.

19.  The paving unit according to claim 1 wherein the paving unit includes a noise

reducing agent.

20.  The paving unit according to claim 19 wherein the noise reducing agent is provided

20 in part by chamfering the edges of the paving unit.

21. A paving unit for use as part of a paving arrangement, the paving unit having a top
surface and a plurality of side surfaces with one of the side surfaces of the paving
unit being provided with at least one substantially asymmetric recess, the recess
being contoured so as to be capable of receiving in a complementary fashion a

25 protrusion carried by an adjacent paving unit, the protrusion comprising a ridge
portion and a second portion, the ridge portion and the second portion being spaced
apart by an intermediate portion, wherein the interengagement between the
protrusion and the recess provides interlock between the paving unit and an

adjacent paving unit.



bei ng contoured so as to be capable of receiving in a conplenentary fashion
a 25 protrusion carried by an adjacent paving unit, the protrusion
conpri si rgoa3wnddge portion and a second portion, the ridgeTpaot/van2 and t he
second portion being spaced apart by an internediate portion, wherein the
i nt erengagenent between the protrusion and the recess provides interlock
bet ween the paving unit and an adjacent paving unit. WO 03/004773

PCT/ SQ01/ 00342 11 22. A t .Sl . f ' ' th
pavi g un L9 hei AQUUSTER OO PRP o BEUUR R 1 Hie DR st

recess and prot rhiséxﬁrnp&l’:écﬁﬂ’@ %ﬁﬁﬂtinfeﬁocﬁe@rﬁ? Si$ YaREARLd @Htfzhsﬁfﬂn:ir}aﬂg%&lt_to
pavenent. 23. The pavenent according to cl'aim 22 wherein the paving units

are arranged wi tform% substphizallyrooatiyuais pevesuant.aces adj acent to one anot her.
24. The pavenment according to claim 22 wherein the paving units are within
a square c2dr di Tisd paxgnspaaecording té\ clemhzwhereid thei payise tmils arplarengsd with
paving units, the p% i ng uni, [ j

v (ﬁsblng as clainmed jn claim1, the nethod
conpri sithg the stEpPleHCHigEySt Waﬁﬁqdﬁcﬁmft?ﬁlé?arlmﬁf}/‘?rng 10 pattern said

multiplicity of paving units tg forma pallet, and nechanically |laying the
pal | et. 26.24%he ﬁhﬁ%@r@@&a@@ﬂh@g @ claim 2 vderein dhe nRvipg Mnjin alcuditieg at3qBatst ep
of i nterengagi ngcoo‘?ﬂﬂﬁtﬁlgosfpa@éjj acent pallets during a nechanical |aying step
to forma pavenent. )

25. A method for laying a multiplicity of paving units, the paving units being as
claimed in claim 1, the method comprising the step of interlocking in a final laying
10 pattern said multiplicity of paving units to form a pallet, and mechanically laying

the pallet.

26.  The method according to claim 25 and further including the step of interengaging

edges of adjacent pallets during a mechanical laying step to form a pavement.



