METHOD AND APPARATUS FOR FORM NG CRACKS | N CONCRETE
Technical Field This invention relates to form ng
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relates to a nethod of, and apparatus for, form ng
stress-relieving cracks in concrete pat hs, slabs or
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25  of drying shrinkage of the concrete etc. Some crack promoting grooves and inserts never

create a crack. Ideally all crack promoting grooves and inserts alone or in combination
would create cracks immediately after completion of construction of the concretc path,
slab or pavement. Then each crack created by a groove or insert would accofnmodatc
only the concrete shrinkage/expansion either side of that groove or insert.

30 In practice, both crack promoting grooves and inserts alone or in combination
create cracks at varying times after completion of construction of the concrete path, slab
or pavemént and sometimes no crack is created. When cracks are created at varying

times the crack promoting groove or insert that creates a crack first must accommodate



create cracks at varying tines after conpletion of
construction of the concrete path, slab or pavenent
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promote the formation of a crack in said concrete article along a said groove.

The force applying member suitably comprises an elongated member. '

Where the length of the member is less than the length of a groove, the method of
the invention suitably includes the step of pfogressively moviﬁg the tool to different
locations longitudinally of the groove and applying a force throﬁgh the member to the -
concrete article at each location.

The member may be of a configuration such that it may be received within the

groove in which case the step of progressively moving the tool to different locations



the invention suitably includes the step of
progressively noving the tool to different |ocations
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t hrough the nenber to the concrete article at each

| ocati on. The nenber may be of a configuration such
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forming at least one crack in a concrete article having at least one crack promoting
groove formed 1n the upper surface thereof and at least one crack promoting insert cast
within the concrete article'substantially aligned with said at least one groove; said method
including the steps of: - | . |
positioning a tool having a force applying member on or above the surface of the
concrete article such that said member is adjacent to or above a groove and insert, and

causing said tool to apply through said member a force to said concrete article to promote
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| east one crack pronoting insert cast within the
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- positioning a tool having a force applying nmenber on
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member dscirenaprlying member Iarsusenin: fis ahovem methads may comprise an
b(%lo?fg@fed pm%f Corth& surface. Alternatively the member may comprise an elongated

edge or blade-like member such that the member is in the form of a bolster. Where the
impact member comprises a planar contact surface, the surface suitably is provided with
a strip of rubber or other resilient or cushioning material to accommodate irregularities in
the slab surface and protect the concrete surface. Where the member is in the form of a
bqlster or blade, it may be positioned within the groove or adjacent to a grodve.

The concrete article may comprise a concrete path, Slab or paveménf with
reinforcing such as reinforcing fibres, mesh or rods. Alternatively, the concrete article

may comprise a concrete path, slab or pavement without reinforcing.



i npact nenber conprises a planar contact surface, the
surface suitably is provided with a strip of rubber or
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irregularities in the slab surface and protect the

concrete surface. Were the nenber is in the formof a

bol ster or blade, it nmay be posigioned within the

groove or adjacent to a_groove. ‘The concrete article
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reinforcing. The tool for use in the above nethods
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i mpact "to t concrete article may 1 nvol've resting €
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| Smembéraitdehd perhtBll So BHFIP AR &mph ; .
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C adiglemédde to ARsCthe WRIER lontOthe tifpk&@ rhéifb&ONALteindtively the drive may be
article. The drive nmay conprise neans to el evate and

droyPied oi the dBppaskempaperafparanse antigpast thepugh thydmgagtvmember to be
LiBE! 1s to elevate a wei ght. and neans to

dr Blt&ﬁéﬂ\ﬁgl g ?éqont o the inpact nenber. Alternatively
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Sy,
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mpact members against the article simultaneously. Alternatively, the impact members
may be caused to apply impacts to the article sequentially or at different times. For -
example, the impact members may strike the article sequentially.
Similarly a plurality of vibrators may be provided to apply vibratory forces to the
concrete article either simultaneously or sequentially. '
Where the concrete article is provided‘with crack promoting grooves, the grooves

in the concrete article may be grooves that are formed in the article during the concrete

finishing process for example by the use of an elongated moulding member which may



to apply inpact forces to the concrete article
si mul taneously such as by striking the inpact nenbers
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i npact nenbers may be caused to apply inpacts to the

article sequentially or at different tinmes. For

exanpl e, the inpact nenbers rmyéstri ke the article
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wi xtenging: & right eagles Ve an Bejareny liopb and resgaingpmeansriplly associated
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eaaq; r1ez§s‘t 'Uﬂet&acfke Efcfn?dtﬁl { ﬁ@erp e Fﬁeﬂ%s %clﬁéﬁn% NS Ehdssik Osaid chassis

. I'n anot her aspect, esent 1 nvention
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B Y Sy a——_—
LE%?E, Ibge SRk uﬂﬁeﬁarc@héf%te' B4 AL aﬁcr%l@ﬁﬁin%tm%agrgove and/or along a
crack prontoting insert.

Preferably the chassis comprises a mobile chassis which may be moved to move
the tool to different positions on or above the concrete article. The chassis may be
supported by at least one pair of steerable wheels to enable the chassis to be steered to
different positions on the concrete article. In a particularly preferred form, the chassis
may be supported by two pairsl of steerable wheels suitably arranged at opposite ends of

.the chassis. The steerable wheels suitably may be such as to allow the chassis to be

moved laterally so that the tool can be repositioned to a side of a previously formed crack



supporting tool having a force applying nenber, and
nmeans for causing said tool to apply through said

WOoreevhm02486 f orce to said concrete article to prPODAB200KE00986
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formation of at |east one crack in said concrete

article along a crack pronoting groove and/or along a

crack pronoting insert. Preferably the chassis

conprises a nobile chassis which nmay be noved to nove

t hetheanhctet attitleermus wissé theaoscrote aticlgheprovided with a grid of crack

concrete article. The .chassis may, be suppor.ted.by at.
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concrete.article i OV] A ' C oo
PSR AEEISEEY TR 65 g B A fgmoig insert o
P@sddvie @a pbiidoeth Migneanwith haokhpganatly exignding oxek ponaoting groove
position on one side of the one crack pronoting groove

f OF mgfitgnment with a further crack pronoting groove.

Sim | apl e?éygglgt&e e cSﬁpﬁgﬁ_taﬁ iﬁ?)%t%cﬁ Ha$inl racl:‘()h%%fjm@fngg comprising

agrido pronoting insefts, the chassis can

. moiwe forte applgingosietiben fal agpigidgva fdrcone the aokcrgte oarticle.nghe contact

insert to osi tion on one side of the one crack .

o PESRGF A PHO EREPRRE A GO0k REamy 00 ep A P Vi oty an impact to
C ALK P BB4rh NG hi REAtatt belhheis GRASSH SupRYted fSrOmbeement between a first
steered to a position fromalignnment w th one.crack o
piposition mapeienié d elewvatedy pwiecthe surdagsdiat joparetnariiriedn mesgeond position
wi th an.orthogonally, ext endi cr : ti Y, .
orerCi i BRERL b SHERP SR CCsRE CARR, THR hB Foom uitably
t @RlendohBBuEnABNSAGE chBEie IThe @oRtatishaagh isheitdtdy amanged centrally of

applyi ng nenber for applying a force to the concrete
athd ehassis Pawerdnit gy g%ﬁqj@qn@m adipsted ngﬁﬁl}y gk thechassis for accurate

fg’gélﬂé‘tﬂ{;‘gﬁ 1a ‘ngefﬂﬁm%ggﬁg%rﬁ{i% ittﬁjfggon'ié?:t BeRh Yo Z%lxgeﬁ'@ #Ghsversely of

eam eamis sult ﬂ
S tippeiatselfol example ewrndl tb diolergitalidal psis optiichassis. wher e

it is elevated above.th f f a. t i cl S,
Lo a sEEORRUPOLPEPENIYHBPE EIES o SUfIRALIS (VAT P Detween its
S lfﬁitga%ﬁ sé&:fndtﬂ&iéfsi)ﬁ?.c TRE ?uﬁ% 5Gla8ly dih&e aRModfakt B Tor movement in

sui't y .exten ongi tudi nal Iy "of the chassis. The
c cubstattiab panallélisns uiThahguidear suitaljs cooamise abaopd gpart tgwides arranged at

chassi.s however jt may be_ sel ectivel dj,ust . -

" SPRPFI BTt EhehisRESHIeE B FoRe R e gy RnB gy of the chassi.
aR;Rhl1S NAINE ab® v GhgahéB ard BEo&MBE 36th &RRPulRYfor elevating and
extend transversely of the chassis for exanple nornm

t dowéring Eregicontaétnbeanaxi ThefelevEng (fad siowering means suitably comprise
hydraulic rams. '

The means for applying an impact to the contact beam suitably comprises an
impact beam, the impact beam suitably comprising a weighted member above the contact
beam. Means are suitably pfovided for elevating the impact beam above the contact
beam. Means are also suitably provided for releasing the impact beam from an elevated
position to permit it to drop under the influence of gravity towards the contact beam to

impact on the contact beam. Suitably the impact beam comprises an elongated beam



Preferably the chassis supports guides for guiding the
contact beam between its first and second positions.

wab@egodsses suitably guide the contact beam f oPCT/AU2005/000986
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novenent in substantial parallelism The guides

suitably conprise spaced apart gui des arranged at

opposite ends of the chassis V\,hgre t he contact beam

extends longitudinally of the chassis. Suitably
elesteatinggsubstdntiadiyeparaliel feaths cantachbeasei dvleahswire Isuiseldh provided at

gui de .for .el eyatin d |l owering.the contact..beam .Th .

o tpassierg o G R e R e el BRoreeisg igb iR Buided %o guide the
h\egbirsteld Grpadttb earh @ wARR Nid fafay adth Yhd €bridtt bBRAC ISuER means suitably
the contact beam suitably conprises an inpact beam

t Ifemipripacelleseaimppasiteatridy of dhapeloagates et d-uskieping means may
fag):%vé‘f)tg\gg&i ﬁ% g%gﬁ(t)n KR a'gg%ggve%r e li’l#jﬁ&telb%a ra%}é' goglgarﬁt beam. The

e | pa €am above e contac

Meaglsodhg nddafd nii dodtprige Arpinialigdofl @fshio@ingadembert b€ bumpers formed
I mpact .beam from an el evated position to permt it to
drodg cysiering matirigl| uence of gravity towards the

cont ac e ' " e: - ' Ui . .
Che | nyid: oehe GEPARaBR 1Ha® it e RAMLITYLAARGE o vertcally
s ehshdatile ahéybegpadmal thel meanst fve ehliatiag tthd émpact Means saitably comprise
sui t abl rovi ded at opposite ends of the el gngated

i ﬁﬁlﬁ%%ab%eg‘utﬁ%ﬂ& icaEb P ARGl TR JisBe® (5 by extendable
t Ao 2NGRLE %m&m&&m&&%ﬁ&m&h ﬁwpww%u drop totwards

contact beam Such neans suitably conprise rollers at
opfiosintet beahs. of the el ongated i npact beam Cushi oni ng

nmeans be ovi ded .cushion the i ct .bet ween .

the | Mo ER A K aRD Bt D ton N, METORT O cRE Sy the surface
NRY tIOEHRbcbCarficlRlod sRbi tThe @bntastSHEAPrfay @RS aPlanar member. The
bunpers formed of a cushioning material. The neans for

elpdarar imgmberenpyrpadrotidednvgthi & SR of shPtoniag anaterial such as rubber.
verticall xt en e [ 3 e . .

" Efleritivels, (%' ERORPHRATRE REL, Al 0 BONR L lipear pojired or blade-
| alkkelmidgngbeteans for |atching the impact beamto the
vertically extendabl e nmenber. Thus when the

|.at chin .
means arBeEdhe e &Omﬁ’ésqsrﬁa‘él@fat%éﬁ?wt! pay sﬁ_ftsw,gr&gnﬁguratwn to -
t e E‘H]%Ic@%dl heaiied Qﬁo&o@%é’&tfrolﬂ?ﬁ{@i abeRlath)] AUty tool may

ct menber for h

cont a contact with the surface of the

c omatudet cautdct bbam ey atwivaland Thébratontmavntedtmthe contagt beam.

conpri a .planar nmember.. The planar .nmenber be

o ovi gk O e PTegrsis FORP B aT i GHAS St ehcigte path, slab o
I YRO&Hent Ak Raford/ 8bitrdl NETHEGREBLS cHEBHY Blay M6 KO BRbISRCcally guided
an el onlg)at ed |inear pointed or bladelike nenber. Were :

t lyach evby eolapari médange vyseratio repsure @ecurite pesijiop@gott the apparatus for
Sicgnéaltigrrl 0 %]J Ic &(rsgtﬂ'lg rlqastfaro guidance system may include means for establishing a
laser plane offset from and parallel to a row of inserts or line of grooves and laser
receivers on the apparatus aligned with a ldngitudinal axis of the apparatus. .
Brief Description of the Drawings
Reference will now be made to the accompanying drawings which illustrate
preferred embodiments of the invention and wherein: -
Fig. 1 is a'perspeétive ghost view of a concrete slab in which cracks are formed in
accordance with the present invention; | .
. Fig. 2 is a sectional view of the concrete slab along line A-A of Fig. 1 showing

different force applying members for forming the cracks in the concrete slab;



the inpact tool described above (apart fromthe inpact
beam). The vibratory tool may include a contact beam

wW@200a/002486 and a vi brator nmounted to the cont ackChHaE?05/000986

Typically the nobile chassis is noved over the surface
of a concrete path, slab or pavenent under renote
control. The nobile chassis mayyal so be autonmatically

. guided such as by a | aser guidance sghstemto ensure
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“accur afig pois en ehlapgpdopersnsat v pisva el

ef iseiopy B4l Iyg. fshowing the
th ' ' .
5 T 5 9 BB PR AR

rom and

par al | gig. tdllastran dfenlangel destiaral bieme tiaf crackopreamtiag thserts shown in
| aser receivers on the apparatus aligned with a

| §igyidt udi nal axis of the apparatus. Brief Description

of t he by aw, i, | Bgech
acconpg%i%\r/ﬁéﬁg?%%e %géﬁaﬁ’?% 4 %O ués)(’i%rg@é pr of {ér%ggﬁogmauy arranged
e ook propndtingdhsdrisevtich/anthom andbtwlendine; - Fig. 1 is

a perspective ghost view of a concrete _slab in which

crac ks%é?f-é 15 B SFRUGD %Vl%‘ﬁégﬁngé’ﬁéé'@qfﬁlﬁ' Re present

| nvent ig@n7 filGratds dpSalfrR@Gt LORRLLY %wREn IREERN68bENg inserts |
sl ab a;Fg%glﬁi %fea A- A %f Fig 1 shévvi ng dir%ferént rlE15‘}or ce & nseris 1
app rggiog Drefilier § for formng the cracks in the

concrete ab; Fi g. I S. an.enl.arged perspecti.ve view .
of 't heFtagh BimpegiiofedyTiod LRI G REST BB LUHR AR fa promoting
b&WRE ArehASHEdA 0 RS mAshdr BiSSNd & Riged in the concrete

slab; Fig. 4 illustrated in enlarged sectional view, :

t he cr &tk Dilbwoetenip rehsentie silgoshpvatianAngbilgimpgcy applying apparatus

io:f‘lfr#‘é%’éﬁtg%?a&pif% 9or}1caétee¥i’a@ connector for connecting

y arranged crack pronoting. inserts which
are shoyg lioniscoblagdvientdfi the appargtus &f iFig.20 @ttt therialpact beam of the

.view along line GCof Fig. 5, Fig. 7 illustrates an

aPPRAHHES FPOVEANNnect i on bet ween the crack pronoting

i nser tl%éé.s\.r)lf Bigd Lf@ﬂ:e%np relt devation&bSthe ﬁp}%a?étﬁyof Fi&s. 9;

expl ode I ew show.ng the manner in whic he crac

pr onot Fiyg 18is erdetriled eide vivmect the ipact hpplymgrepparstvewfi Figa 9 with the
F'Lrg. 7:  Fi 9 9.illustrates in schematic side

e BB Peam I Fifed BOSYRBt appl yi ng apparatus for

form ngi£nagks firhe? sklBRGE@ bELeapParafnk 8f Fid) ol witiatheli@Pact beam in a
view of ‘the apparatus of Fig. -9 wth the 1npact beam . .
otowdred pgsitaorat us renoved; Figs. 11 and .12 are front

and ela*{g. el'SGl\s/ %t éu? g%’va)g fseétfg)%alaﬁ@@roqitﬁg irﬁ{)ac't:ibgagm e?e:vating énd releasing
mechanism of the impact applying apparatus; '
Fig. 16 is a sectional view of an alternative form of contact beam for use i'n the
apparatus;
Fig. 17 is a side view of alternative crack forming apparatus for use in the method
of the invention; . “
Fig. 18 is a plan view illustraﬁng schematically the operation of the apparatlis on
a slab; and _ .
_Fig. 19 illustrates the manner in which the apparatus may be automatically guided
over aslab. ,
Detailed Description of the Preferred Embodiments
Referring to the drawings and firstly to Fig. 1 and 2, there is illustrated a concrete. '

slab 10 in which a series of cracks 11 are formed in accordance with the present



Fig. 13 is a detailed side view of the inpact applying
apparatus of Fig. 9 with the inpact beamin a raised

wEo®snIaeG Fig. 14 is a further side view of tPEI/AU2005/000986
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apparatus of Fig. 9 with the inpact beamin a | owered
position; Fig. 15 is a cut away sectional view of the

i npact beam el evating and rel ealsd' ng nmechani sm of the

i npact applying apparatus; Fig. 16 is a sectional view
ofingmtight terrsacke d 1 foormespemdingrip screctapgutarf arayusklingar chaegk promoting

apparatus; Fiag..17 i .a.side view of alterpative .

T O R ot Sl i e d £ Yl e BB B, 686 ofab Y uring e
| veafthicBitn tikirebf. Hritlis Puiosd) thé SMuhl lsFideasl BPwhich the slab 10 is to
schematically the operation of the apparatus on a

slbgheongtmected [ lgvelled gnd| thstarray eof arank pramoeting iipseihilghinstalled on the

t he at us. na e..aut onati cal | ui ded .ov a sl ab.

o ARDEY Btly PR phGd HefiRing el i Sirefiéda o

Ref er riTig drackt fiemdtiaginzess enes sHofst el ch_:a?l'ygn_Fl%saBC&na 4 are in this
there is illustrated a concrete slab 10 in which a

s epjhedingent (¢fae dsshepad gerfigusptinndand, ingdudsr ¢ Dhaner hpsenflapge 14 and a
pr t] td lac arres ' t .

PREREN AR AR o) 16 [I500KS: tnfALh G 8P Rk @) B serigs of crack

| geaheting msértel Shralpré@dandithtiectasafienges 4 ahdrest Heihgt dt@anged to seat
slab_ 10 during. the construction_thereof. For this
pApBe roundesufipei bd (Aunerbengs She GRCl RTamiing igperisol 3 are arranged

t Qule PSS Gh 66 df%utﬁéﬁﬁfa}l? g)gﬁagl%l %;Eégecg%#??g ggéligfo%:&ing inserts 12

pronoting I nserts 12 insta
usurahirgnged ta qxteadtsubstammblyaataight cagles ton febhendssat fldcel substantially

13. The crack onoting inserts a hown nor.e .
cipaspl R et St AEptoe Rani s, By b ASGRTHR A dgFrsgetion between
T+ aned E@(ﬁﬁ&i@ﬁl@éﬂts‘)m andadnngdt Udeard P, aNFAraBRS 6f connectors 18 are
flange 14 and a central upright flange or |eg'15. For
conestidedc to deldithe iseack| plompoing aingatsi é8 iof a tabl attitude or the crack
pr kNG A [ rQvided wih.t as
s e e R AR e

gr ound Therdoaaectdrs 18o#s HRIWAT &N8)jgs. IhMmdcs agkoPh aBstamiidlly cruciform
inseéts 12 are arranged such that a first set 16 of ]

s GpREgHiEden inplymyisM axd iagludetruapams 1 oreaeikbpnsRpengsg at right angles
[ : re : .
RS bacchr B 197 TRESBMGcr P14 SROUAM A Bk fpit from tongucs 20
parrahged| alspacectsppmalintg algac ki grehrmmi 19g Thestenges PR.ard\tisplaced from
the points of .intersection between the crack pronoti ,

| ficcinpin Blang BE rctonagator B s dhaf e hass) fianges 14 Opfhe crack promoting

CORBARE I D et 6 Bie planar arms 19 of the connector 18 and locate under the tongues
20 in the manner shown in Fig. 6. One crack promoting insert indicated as 12' may
extend uninterrupted to opposite sides of the connector 18 whilst the other crack
promoting inserts 12 extending at right angles to the crack promoting insert 12' are
supported on opposite arms 19 of the connector 18 and terminate at the connector 18
short of the crack promoting insert 12'. The opposing crack promoting inserts 12 are
also held in position by the tongues 20 provided on the respective opposite arms 19. The
tongues 20 méy be such as to apply a resilient holding force to the crack promoting
inserts 12 (and 12'") to hold them firmly in position. ‘

The connectors 18 may be held in position by means of fasteners driven through
central holes 21 in the connectors 18 into a survey peg during initial setting up of the grid |

of inserts 12. The crack promoting inserts 12 and 12' may also be secured positively to



provided to hold the crack pronoting inserts 12 in a
stable attitude or the crack pronoting inserts 12

woO paoe0d238k with each ot her as descri bed furtherChalzes/000986
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The connectors 18 as shown in Figs. 3 and 5 are of a
substantially cruciformconfiguration in plan view and
i nclude four arns 19, each bei q arranged at right
angl es to an adjacent arm 19. [Ilhe connectors 18 are

slmlmccmeetam 18 by dastanersafriven thioysh tlenbase flapgesat4 ahgednserts 12 and
di.-ng. edges.,of
SO OB AP b RSB RSP b st

18 @ dffafinddi@sdase Whithg@midate of tht kentsctg K 8P IThedisetg 12 may also
i nserts 12 can seat on the@glanar arns 19 of the

c barvecured tol thempanecieratld Rinelber eanacstipigireasgomentp whigh do not extend
nner, sho i.n, Fi .ne.cr ' ' r
"R 0 S0 B o ISP ARLIAY MBI (o membrane

sisdgsorell ohhke apfice¢spr 18 whilst the other crack
pronoting inserts 12 extending at right angles to the .
crack proRoRlicERAVEsETangapent ok CRMISSHAE SEOSSHEIBIES toeshown in the

ar ’ 18rand i pat :
253t D91 i, BRTRESE 8 AR LRSI s My e prvide
Thethoppstes 06 equatiglsppred rsbitts 22) whivhenxtenid b2 righteangles ¢o Heel tehse flange 14
in sition py the tongues 20 provided . on th :

r égg 8Y§ w@fﬁ ﬁbélitfyegrS?t t%i@.gh&ﬁ lé%e%ﬁgﬂﬁge %gﬁh’@aﬂéss 15. The ipserts

s lo¥ ; bld i pgof ty
SISy L A6 T B O 5088 i s ot 23

f iformhegd intheiolsEst iflengesTide thesinte 2l alse beigg why Widthrsbightly greater than the

Sk PHg TERRR b7 PPl S G0 A tge 15

durtiuf @né RHskitab p3edelliaBgvelfhdodxténdengddtirtbhobngles®rthe othed Zisert 12 may
The cr ackﬁgr onoting inserts 12 and 12 maié al so, be )
sdutgrleck wiBithe othey insert Ae ie dhmeannsy shawn iy Fig Jt with fhe upright flange
dricv | £l S ' :

15 304 DL BARERELRBRRERL A 3 BPULNEBE! it e o i
b l@JZrtg tl%jmliowteefrﬂemu 2 deceyngths aphghtSfangt 15 nf theappaiinseof 12.

aligned inserts 12 which term nate at the connector .

18, Thehieiden estanigulan s ercerbossenk WamPEng fsers 121s estabtished on

WMNGHERES 3;1§ei€ﬁé)rc9ﬁ Blesik 8P A&t O yAoh ABSIANER h?ayvﬁ@hﬁd%itioned above

C
do not extend neath the connector 18 and into the

urtloke idsyiits §2,gthe usitfeong avesh1@ 10ds noendllyalpring apnporteé gngienventional

the surface 13 n an alternative arrangenent .for

coffby AGTRrBel i fredre sl 10y EaR 1 SRERRg: Sfingyt the use of
Ofreififdfleing ok ¢dnickitd il @@ remfdrbdbwitk fbhst. 8Thel dv@crete pour then takes
upright flanges 15 are provided with a series of

eqplexe|sy that sheigsertsot Sambeopnpeters dBtangd deiaforping meshrgreer fibres where

to the base.flange 14 and width slightly .
9P§%$gFeF$?g%éq%%l lﬂijﬂil: Pﬁgg%$%¥§%ﬁ'e upright flanges 15.
The | n9gRdrs shdablelcuan@tiiel typaallpfupited68 hourt duapossibihtp to 28 days

angl es have a series of equally spaced slots 23 forned
" aftendierconersts HouarAgespegt tophed i§1nopidioped ap gba‘kféfl‘?ﬁée gppes surface 25

V\/io(flttﬁe %fabgﬂ)t, |t1¥e %o?af4e{ncfda§& 54 glopgated linear impact applying member or .
bolster 26. The member 26 is aligned longitudinally with, and substantially directly
above, a crack promoting insert 12 of the array or grid of inserts 12.. The tool 24 is then
actuated to cause or permit the impact member 26 to apply an impact to the upper surface
25 of the concrete slab10. The impact will create a crack 11 in the slab 10 substantially -
along the line of impact and extending from the crack promoting insert 12 as is more

readily apparent in Fig. 2. The crack 11 typically will propagate a short distance beyond -



t hi ckness of the upright flanges 15 and extendi ng at
right angles to the upright flange 15. Thus one insert

wda2ooplexaesl above and extendi ng at right angl esPCDAUR®S/000986
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‘other insert 12 may interlock with the other insert 12

in the manner shown in Fig. 7 with the upright flange

15 of the lower insert 12 beinﬁzreceived in the slots

23 of the upper inert 12 and theé slot 22 of the |ower

i ieappodi® ends ef thengpattanembarght Tol establish & crark fordhe ppkyidth of the

i nser 2.. After .rectapqul.ar arr or._grid of .

cHEE A2y firgterigophdEi E5 0Pk R daol Weber 26 as shown in
SHbtACSutlhds id BignflabG pekitioRsi Q{%nh‘féﬂﬁwﬂh tB@yreviously created crack 11
configuration may be positioned above the Inserts 12

t hed e ddr24 mgainesstiagd todermhdr fathey crask nigrangppetded 10. This
ggla%g %g %be%ggtle% %Er?tss‘t ﬁm& v@%ﬁl},ewgf ﬁmtgl s\(faec{ %0 ts(l; Fhat %Ps%%?t%ﬁiaﬂy continuous

u e use
I 8420k OrCisnestablishdte IO RAT Si@thnay tHeeslalei 10f @i egteding from the crack
fibres. The concrete pour then takes place so that the

i pEreRatingipsestet inAAdEt dRS imBach el Pdinihen espAYtiARathso as to be aligned
r od rofibr ere..L e L& hion: t ; :
A e PR T EIES, U PIRSEECD: My B impac sl
t?ﬂj'ce@drEYepé@teﬂ.O 168 hours but possibly up to 28 days

after the concrete pour, an inpact tool 24 is .

posi t i AEEreainGHPL %@%@W{@H&ﬁoﬁe@ﬁ (APBlEE &0 ghf ¥evippdy formed cracks
S| t | | howR dotted outline i
P31 S 0S50 PSSR LA ot cuti
aFigynedd| the gidcesi rapdated tnicrdate ancbond st efrracks |1y aligned with a further

directly above, a crack pr ti inse - f t.he. .
aPF Sy Graiamaisdntatn 30, Tigs: B8 b, 1 &Re I impect applying
aptdéalsad ptidaaUsin Blo R4 oF dubbtastidRRaatint@ishedcke 81 krtending at right
apply an’inpact to the upper surface 25 of the | ) ‘

c engleetocsach athennd atigaed wighdhe whpctive eraele prpmatiaginserts il 4 in the slab
tliﬁ slab 10 substantially along the |ine of inpact and
extending fromthe crack pronoting insert 12 as is

mor e r gaditbyl 2pplaisaatedi sehéh@icaly idlgeriaakd 21has an impact applying
typically will propagate a short distance be(%/ondt he

opisadicr 80 bayse flat HEC ?T?}ﬁgﬂ&? 24 whieh serges apdhee lg.mt ifagg of the tool 24,
c E}?ﬁcﬁg«i 9% pEil sﬁbgténtf%lgg)?oa‘atar fhliﬁ t58d ARuth 8 tHeh@adkPaCthe slab 10 may
t 60 4 to ac nmber 26

IS reposition p e the I npact ne , ‘
aprishowseiof titkotobe2d beiptavitediwitlFggoves 28algnpd viithi therciapk promoting

SR 1 ETp e SRR FTR A s RaPe s i of Rl gipded into

' th%t %!‘tgfo e Flg g«g Ahe GROVEE 28 PrdvaReidied do adhidhSthe bhkks 11 propagate,

the s 10 so that a substantially .
c tet groorcs 28 clefining 1'¢lepn’ wnpentrges ke crask flld | wi dt h of -

the sl'ab 10 and.extendi ng fromt rack 0 L0

i nsert ?Ib piL lfernpine ﬁngﬁrﬂgntr %gg?lrf%%lay %}fl‘F({se atnﬁcgelgtelgtype blade 29 as
I 6% i PIped WRicRWheR BRarligoedesd hixrékeine@Xtimpact against the slab
| ateral ly positioned row of inserts 12 and again_the

i spdase 28p ihgiblagegdcasdes @seflélpe(gﬁwtiop@yit}bq gr@pngslgh and can be of a
? gv? 3“@{ @%ﬂlg icarl]rglo%etxte %9&‘& th%%%o% g0 1 he previ ousln y '

Referring now to Figs. 9 to 12, there is illustrated apparatus 30 for applying an

‘impact to the surface 25 of the concrete slab 10 to form cracks 11 in the‘sl‘ab 10 in

accordance with the above described method. The apparatus 30 is a self- powered

apparaitus and includes a mobile chassis 31 supported by a front pair of wheels 32 and a

rear pair of wheels 33, the wheels 33 being steerable wheels and being mounted at 34 to

the chassis 31 for pivotal movement about a substantially vertical axis so as to enable the



11, the tool 24 is again repositioned such as to the
position E shown in dotted outline in Fig.. 1 and the

WEew6oex8¢ epeated to create a second set of crBCRAUIMS/000986
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aligned with a further or further crack pronoting
insert/s 12. Thus the slab 10 after the inpact
appl ying process is provided wit,h two sets of

substanti al | g conti nuous cracks "11 extending at ri
&

ht
argbastus §0éa st@@mé overrfdcaaicieihideb I and te ped fremyjhe @@nﬁéeg te slab 10. A
K 1
ﬂr?%alz?tg&r%l# eled::c%anlsﬁh %}ﬁs@ &h eab8kca{ﬁe é%ﬁr%ik%ﬂéé?é 3%4hd supports

| PsSier 3PRLY Bﬂgslﬁiwmmdoﬁéd bﬂt‘hhﬁ@l Bigf Dptortiprikenis an fridsrRal combustion
27 which serves as the contact face of the tool 24,

t leagacEPally a; digseb ensinasevnled (o B Hudrarlic RumD Ak sygpky Af hydraulic

of . e u
b A P gD APl 332385 8 componens
" Ghélale RyQEDId NPLARSrdoaplkd, totthe wiieolo\dasfoz &irivérigthe apparatus 30 in
fornmed bX saw cuts in the slab 10 _or bejn
1

| ded. )
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the platform 35 (see Fig. 9) and the apparatus 30 is
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directed flange 64 fixed to or formed at the upper end of the sleeve part 58.

The latch assembly 63 includes a main cylindrical latch body 65 which is fixed to
the upper end.of the piston rod 62, the diameter of the latch body 65 being less than the
inner diameter of the flange 64 such that it can extend into the upper end of the sleeve
part 58 and beyond the flange 64. Mounted within the latch body 65 are a plurality of
latch pins 66 (typically three) which are suppoﬁed for movement radially of the latch
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actuated to retract the pins 66. The pins 66 will then be moved‘clear of the flange 64
which disconnects the piston rod 62 from the sleeve part 58. The sleeve part 58 and
attached beam 51 will then be free to fall under the influence of gravity to impact against
the contact beam 42 (or the bumpers 73) as shown in Fig. 14. This impact will be

transferred through the contact member 47 to create a crack 11 in the concrete slab 10.



Is mounted to the latch body 65 to extend axially
relative to the piston rod 62. The piston rod 68 of
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wheels 32 and 33 are pivoted 90 degrees which enables the apparatus 30 to be driven
laterally to the positidn Z where the wheels 32 and 33 can be again pivoted back through
90 degrees for formation of the second line of cracks 11. The apparatus 30 can then be
continued to be moved over the slab 10 for formation of the grid of cracks 11.

For faster more accurate alignment of the apparatus 30 above the crack promoting
groove 28 and/or insert 12 and thereby more accurate creation of the cracks 11 within the

slab, a laser guidance system 76 shown in Fig. 19 may be used to guide movement of the
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where desired. The contact nenber 47 may have a pl anar
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a bol ster or blade 29 as for exanple of the
configuration showmn in Fig. 2 . " In an alternative
arrangenent shown in Fig. 16, t]I menber 48 may
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the longitudinal axis of the apparatus. At the
pdbé spenfication adwhlaigiss argtalsery to3 spesify t,gp\m@s&gcaggf the stated features,

d Whi ' . ,
a5 AL BRI REALPUSEC Ryl b i o onc o
C 3fioie @ tlag &aturbls Viateper/§) @ckpbivntls oh gp diegesfes f or
formati on of the second |ine of cracks 1]. The

appar at'Y8ilgotheatbor s dips beee ofiy i b dWED Heillwpiatiyegmpodiment of the
Lgfr:fv%ltl {?, AP s vataf SR An‘ar}n?(ﬁiﬁkﬁfontg rtl'tl)%etgfas W Be dgparent to persons

ast’er nore accurate alignmen t he apparatus 30
alskitledtih ¢hecaraale deemadto fidl within the broad scope and ambit of the invention as

herein defined in the appended claims.



groove 28 and/or insert 12 and thereby nore accurate
creation of the cracks 11 within the slab, a | aser

w@iodaomags system 76 shown in Fig. 19 nmay be uskCI/ATG2005/000986
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gui de novenent of theapparatus 30 over the slab 10.
The apparatus 30 for this purpose is provided with
forward and rear vertically offgget |aser receivers 77
ne side and using surveying techniques, a |aser
be§E¥FFansn1tter 78 is set up to establish a vertica
| aser plane 79 shown in Fig. 19 extending across the
slab 10, the plane 79 being offset frombut paralle
tol.a r o méthbdoéfermid® at Fag @appaackt nsa ﬁtﬁilcnﬂy atth:@ﬂhd&éng at least one

set i.n an automatic. node, so that |vers 77

o r oSk PROMSIG EPP e RIS i ARG S%f“@acett %re%é Fiodagpmprising the
Wi dibpfl | ow the plane-79 across the slab 10.

Cont roI lers will cause the apparatus 30 to nove

i ncr enemsaidly!ngladmbh onher alpavesenid verfact ead iimrorofdjacest a said crack

SRR 4T ] b B GRS ke o

0pp05| t @usindQaidfitodlNG aphBNARAgh kiiE fn@ﬁl%Er 4 fo’%&bgﬁi‘ dal®onéfte article to
I's repositioned for creation of the ad{acent‘ i ne of

crRrerptelthe deranationiof artagk ithsaid ponseeselartisld aongpenad ervove

formthe remaining grid of cracks 11 in the slab 10.

Whi | st particul ar enbodi nents of crack form ng

appar at 4sn@Bodasl cladnépitecihigen vieseinishrdordetapplylidg ﬁl%mber comprises
apparent that the crack form ng apparatus nmay be in a
nutfbdengsfeddnembeient confi gurations. For exanple the

contact beam 42 may extend transversely to. the

di rection of novenent of the apparatus .as shown in.

do?z t ed Aunéthobas cafial in&laifs Irivhareiny thieHength a€ the impact member is less

ts 12 whjl sho the e iment to )

e RaB T ORGP DRy o Diagoae bae of Progressively
CQﬁBhﬁg R {RPhact B rt@ M&eﬁth@ca&i‘éhmﬂgﬁﬁdﬁﬁll}‘; Bﬁ%sgrb@ve and applying
the concrete article. terns onpri si ng'
" ce@hvnp@éﬁbrcsrthd@mhv@m f@e@ tamémefmambmsmthehp@wgmwucle at each
tqgcﬁpe0|f|cat|on and clainms are taken to specify the
presence of the stated features, integers and
conponent's referred to but not preclude the presence

‘or addition of one or nore other feature/s, integer/s,

cdhponehtrghes ayelsimped Hetsoene ohelpises { fie 3awberginkygyl member is of a
b I
: %@gﬁgﬁféﬁgn Q?{? Sucgtfma Ibgflfe%éggéd\é i d;ﬁl}{ogl:é é}g ove di gﬁd wgrem the step of
t heoglessiady woering blee agpanelnted thepges afsneking Ith@l nnemnlidﬂ go different
art are %J ﬁrred to.fall wthin the broad scope and
antBfatiops farhecafing srthinythe L0GY&r ei n defined in the
appended clains.Clains 1. A nethod of formng at | east
one crack in a concrete article having at |east one
criack p‘kondhbdlgisgrlduwé inoamye dne rofacriaiuppbrtos”uwlmmin said member is

t r})%rm ionéd a&l acenr{mf‘(g r2>(r)(§1b(():\(/)e eI gsilooxge {'o? eap;s)lticea[’glon of the force to the concrete
article.
6. A method as claimed in any one of claims 1 to 5 wherein said concrete article has

a plurality of crack promoting grooves in its upper surface arranged in a grid and wherein
said method includes the step of causing the force applying member to apply a force or
forces to the concrete article to promote the formation of a plurality of cracks in the

concrete article along the grooves in the grid.



positioning a tool on or above said surface and in or
adj acent a said crack pronoting groove, said too

whawsep4ss f or ce appl yi ng nenber; and causi ng sBETAUZWE/000986
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to apply through said nenber a force to said concrete
article to pronote the formation of a crack in said
concrete article along a said g£($ove. 2. A nethod as
claimed in claim1 wherein said torce applying nenber
conprises an el ongat ed nenber 3. A nethod as cl ai ned

cl ai [e nthe 0 he | ac ) r i.s
| oe! R RehAE D i ot R b Stackl o (Rt ARG avir at least one
Medrickdprofotidg @r‘iseft ft@st&t’lﬂﬁn @e QIR HSIcNLbMd Md&ﬂc&rﬁtﬁ*rsmg the steps
| npact tool to different |ocations | ongltudr nal |y of
groove and applying an inpact force through the -

Tgiﬁf R SEPPER b€ i RBISIR Pl GeBhy Sfdurtece of e

1 ctoncretamhecle iwhesebly daidandiBberiiSloohted a@ﬁ&fﬂt eHbradbo 08 s efert, and
that it may be received within the groove and wherein

the stdBUSRE Sriddrelste; apply thinahnyid fice applyinganeralss taéorce to said
stg) | t.

| chgflggen%}ﬁteﬁg rﬁr&lﬁot‘ﬁ?«% gc{/rrentafi%rg bg& %Fatecg dny'sds sﬁ}lﬁacto (91%&3 %ﬁgle along a said
anyseone of clainms 1 to 3 wherein said rrenber |s

posi ti oned adjacent to or above the groove for

application of the force to the concrete article. 6. A

ey, hod Rsnéhe S@Qal'nfbd%yclﬁﬂle7 Whe{:én@‘szﬂﬁ fi cE% @%merﬁ%lnger comprises
said concrete article has a plurality o B
pr&lj\rﬁdnngﬁ@dgn@ob@s inits upper surface arranged in a

grid and wherein said nmethod includes the step of

"causing the force appl.ying nmenber to apply a force or

f arces A enettil LUMEMEY eh Slainh § vehekdin ﬂ{&@ﬁ%ﬁ of BR member is less than the
formation of a plurality of cracks in the concrete -

arengsh ef said ingerthendgwhsedssaidmethed didleley thqastem@hmg@ssively moving
f o t. rt .

hg{i/%qullg&gt%t ti (ﬁﬁé&gﬁl@&tf&@?&étﬂdﬁ?ﬁ)ﬁQF {hﬁ Srrgsre aCIZIg_S Ppl\xllr}ghti ahforce to the
t kenaetecurtdtle atagath tdcatiorsai d nmet hod conpri sing t he st eps

of : - positioning a tool having a force applying

‘menber on-or above the surface of the concrete article

wher eby sRidIR Eehed fh ARG c& hae]nb v@fféréiﬁ ﬁﬁggéﬁcrete article has

said insert, and causing'said to to apply

sai plufadity f agptky prr:gncrtnrgbemelas famamdt m sagrill endhortetren said method
ormati.on of r%bcr ack

8}10&1}‘]&3 éﬁeaf‘t%? 8?15&5}%‘:5 £°r§8|aBPIVW§éP? er to appfy a i‘sorce or forces to the

concrete article to promote the formation of a plurality of cracks in the concrete article

.along the inserts in the grid.

11. A method of forming at least one crack in a concrete article having at least one

crack promoting groove formed in the surface thereof and at least one crack promoting

. insert cast within the concrete article substantially aligned with said at least one groove,

sdid method comprising the steps of: -
positioning a tool having a force applying member on or above the surface of the
concrete article such that said member is positioned adjacent to or above a groove and

insert, and



8. Anethod as clained in claim7 wherein said force
appl yi ng nenber conprises an el ongated nenber. 9. A

woredokoek4ss cl ai med in claim8 wherein the | engedr/aii2ake00986
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menber is less than the Iength of said insert, and
wherein said nmethod includes the step of progressively
nmovi ng the nmenber to different bpcations

| ongi t udi nal | y. of e insert and. applying.t a force to .

t he congaru&né Sélrd?ﬁ%f%’ BP Pye@ﬁ%ﬁgo%’élt ’gg‘ﬂ‘gerl forge Weﬁahiggpnggete article to
cl priofRrtke the fBANatA TS credi@ingid/cdnlrete MRBIeSIIShSALAd insert and between
concrete article has a plurality of crack pronoting

i niadqd inserh ppchpryalignied ggpavegri d and wherein sai d net hod

i ncludes the step of causing the force applying nenber

to apply a force or forces to the concrete article to

pr ot eAthethbdametaimed af clainpllurhdréiy safd BE@E kSpdstidnd8 immediately
concrete article along the inserts in the grid. 11. A
mebHOY obfo onsr s &taid &asYe.one crack in a concrete

article having at |east one crack pronoting groove

formed.in the surface thereof and at | east one crack

pr ot | Agmetheéras daistedvintdiaim 1 hercionahedeth 8ditlifot® applying member
substantially aligned with said at |east one groove,
Sa@@l}f@%%ﬁ%ﬁgﬁ& TPMYCE he steps of: - positioning a

tool having a force applying nenber on or above the

surface of the concrete article such that said nenber

i sl4osiAinegteer agiflaigeadtintotpior 1 3awbereinawiyere thveeleagitl of the force applying

i nser andcaysi aid togl to apply, through said , .
merr%rgrgﬁ’ eralspﬁsc ﬁ‘a? gﬂ% iﬁn&%b 8ﬁ gfeegg 05‘? ?P%IOE sGrtp ?‘&fﬁﬁﬁh@reflh gaid method
f dnedésafie efep df praedssivelysbHng GRCOBE © dBffbrehl BeAlRARYAg the groove
said insert and between said insert and an aligned :

gravg{ns insept and aApplyisg aatored Hirprah the memben toithairenekete article at each
sapthtiopsert is positioned i mediately below or to one ‘
side of a said groove. 13. A nethod as clained in
claim1l or 12 wherein said force applying nenber

c rises an el ongated nenber 14, A nethod as cl ai ned '
136 aifaosiagh e AT GHa 8 Oft of SR 161 L bpiginc@id mermber is of

aRBhN kgt ovE ST thhsitl B8P bb r}@&&éaewlttﬁﬁg%glggéci{?g%ngg?ﬁ%\é& the step of

]
and/ of insert, and wher ein sal d ne
s tpeqerefsivisho graviay Wl foolronéindest the stgolof tmovding flee erdmber to different

| gcat.i on | 0 t he. groove and/or insert and applying
a??%arlglés OH?O&BB%‘ Wﬂgm%ﬁ%ovf"o the concrete article at

each | ocation. 15. A nethod as clainmed in any one of

claims 11 told wherein said nenber is of a
A method as claimed in any one of claims 11 to 15 wherein said concrete article

includes a plurality of crack promoting grooves arranged in a grid and a plurality of
corresponding crack promoting inserts arranged in a grid and wherein respective grooves
are substantially aligne;d with respective inserts, said method including the step of
causing the force applying member to apply a force or forces to fhe concrete article to
promote the formation of a plﬁrality of cracks in the concrete article along the inserts in

the grid and between the inserts and aligned grooves.

17. A method as claimed in any one of claims claim 11 to 16 wherein said member is
positioned adjacent to or above the groove for application of the force to the concrete

article.



configuration such that it nay be received within the
groove and wherein the step of progressively noving

wa b@ewaxaBs i ncl udes the step of noving t he nenbRCT/ATG2005/000986
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different |locations for location within the groove.
16. A nmethod as clained in any one of clains 11 to 15
vvherein said concrete article ipgludes a plurality of

pr.onot i oV arra inagrid and a
ol G al |4 DA BBt in G g Bsof b gmpAgemesber is posidoned

aragmgeggﬁﬁvé grid and wherein respective grooves are
substantrally aligned with respective inserts, said
nethod i ncludi ng the step of causing the force

t f f to the

coReY or & el as ol i oPh @1 85 mserORE GRitas wherein said concrete

pl at&ﬁlddom;@fsescata&t@etéﬂatnﬁlw f&c ﬁf' cle along the
I ITS

inserts in the grid and between t erts and
al i gned grooves. 17. A-nethod as clalned in any one of

cl aj ns Ia| wher ei id nmber 1.s . . ]
po%?t i 0 t?aj%&é gi’ﬁ‘m?‘g 1%F“ya8%%fs?1 ngé%gé whgrein said concrete article
ap@dmﬁr@dels@@oﬂéreﬁela&bfxﬂﬂfb@t fenfbRgngconcrete article. 18. A

met hod as clained in clainl7 wherein said inpact

menber is positioned mnthln a groove. 19. A nethod as

cl ned [ recedl cl ai ein ) X
salﬂd conc{ﬁg exa;?s? .818{?{‘; corrp i 8¢ % n%rlge‘%%ngs IC s ‘wherein said tool
i nednuyttiseg ai ﬁnpitefoo asplyige téf) andwietnOshi@fored f b2nRY comprises an
one of C|? to 18 wherein said concrete ar%lc | e

plyng Ht?éftbéf andsyherein saitbier peanmlying iaferce o the goncrete article

mhereln sgﬁﬁﬁ?ggﬁq%gﬁggxsg§&§%%F%%§E$&q%%ﬁ%ﬁ%@*t@%ﬂ%ngnwnberm

anitie ehmree artgdd.d f orce appl yi ng menber conprises ah

i npact appl yi ng nenber and wherein said step of

applying a force to the concrete article conprises the

sten of Aangthyd BYciRnddRaGind 91 Ghetdl! OHERt3AIrd)| RRACkn
appl yi ng nenber to the coﬁcrete gf??é# é? Rb &nnnpmxibnx
ascosipaisee thej ﬁemloélrmtmglthﬂhmpectnmsmbd sgaimst ahe apipley amg applymg an

-aQngﬂgﬂﬁﬁmtgﬁﬁﬁnéﬁ s&s the step of resting the

nenber a & article and appl yi ng an
I mpact force to the |npact menber. 23. A nethod as
claginmed in claim?2 1 wherein said step of applying an
r@act 4 grthodias Ct!fﬂ@e@ shelpist &1 atherein eai @tﬁppf sppdyingen impact force to

Sﬁgéjg?-{clr%t% Eftf%é;{&)nk;}g Wé%&% Fﬁg{%g{e 181% bt arﬁqgeindirﬁatly against the

i ncideli ng a mechani cal ,  pneumatic or

24. A method as claimed in claim 22 and including a mechanical, pneumatic or
hydraulic drive associated with the impact member and wherein said step of applying an
impact force to the concrete article comprises the step of operating said drive to cause an

impact to be applied to the impact member.

25. A method as claimed in claim 23 and including a mechanical, pneumatic or
hydraulic drive associated with the impact member and wherein said step of applying an
impact force to the concrete article comprises the step of operating said drive to cause the

impact member-to strike the concrete article.



hydraulic drive associated with the inpact nmenber and
wherein said step of applying an inpact force to the

W@ eoveeRss article conprises the step of oper at PEIYAB2108/000986
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drive to cause an inpact to be applied to the inpact
menber. 25. A nethod as clainmed in claim23 and

i ncl uding a nechanical, pneumatjsc or hydraulic drive
associated with the i and_wherein said

npact nenber  and . wh
st¥p ofA Bsphogiasglaamed ghglaim g4, mwhsreinsaiq drige, eRImppises means to elevate a

art i i . j rive to
LSS A O SPERRILAR Al o
article.26. A nethod as clained in claim24 wherein

said drjve conprises neans to e]evate

) .a:wei ght and
medns oM Aymeddn At ¥ %fF’Wsialqa RV EOTRRIFRGS eans to elevate
27, gﬁ% o1, - -m.25 wherein said drive
c5ﬁ3f¥ esgﬂggﬁé to g e é?§ﬂ§% ' rop the inpact nenber
against the article. 28. A nethod as clained in any
0 of clainms 1 ta 2Q .wherein i d tool conprises .
V1Bt at of TGRS 1A 201 Bha bR &b 20 FBiinsad fool comprises
C QRIGH R ?oraaﬁ)b%/f?ﬂgea vibfatord OREROShi@8orkdrét AR N any one
of the preceding clains wherein said tool includes a
plurality of force applying nenbers and wherein said

hod j ncl udes the step of causi each .nmenber to . .
sty AopEeT B IR, Py SRR e TR s, Fpersin seid ool
clinéli®g a prucligi ¢ f3fe\Wpplyaigmeabéts BRd Wherein@lidisietol icludes the step
step of causing each nenber to apply a force to the
c o epusing epch mambes fnanplwua &goefoythe gancrgte ggickod as
claimed in claim29 wherein said nmethod includes the
step of causing each nenber to apply a force to the
caacr et méthod lae Sagiednini @hiny 29 3@herdinmedid onethed ddchiderdhe step o
in any one of clains 1 to 6 or 1.1 to 18 wherein said ‘
groBis cash anqreharderapRly friRreg £t the CaniEe iaFifls HEURRROMEY e
finishing process. 33. A nethod as clained in any one
of clains 1 to 6 orr 1 1 to 18 wherein said grooves are

“citl. i n A heetbohes elamad tinctleina2Pewherhis grahanethad includes the step of

fini shing,process. 34. nmet hod as cl ai.ned in_any. one

of Py 3f FEn TR kY aitog L e care ST ooty

shaped configuration and are placed in an inverted
orientation. 35. A nethod as clained in any one of .

cl3@i ms Aymethodgs shaimad haneins o &ladms hdepros lirt% 1§ mihgiejegpid grooves
at_ ] . I ] ’ each ot her

i GRRE R s QuRle BPREy B EREROGEL O ey o

their points of intersection.36. . A nethod as clained

in_any one of clains 7 to 18 or §4 wherei n_sa

i Ader t sAanethar A gumedt in ghpncafp rlednt & ©ak _wr'oﬁh@r 18 iytherein said
| nedHAL B CPRNAE b Beth Qftictd U Rth GUMIRE et ehiSiRh L ploBSR T S-

34. A method as claimed in any one of claims 7 to 18 wherein said.inserts have a "T"

shaped configuration and are placed in an inverted orientation.

35. A method as claimed in any one of claims 7 to 18 or 34 wherein said inserts are
arranged at rights angles to each other to intersect each other and wherein said inserts:

interlock with each other at their points of intersection.



37. A nethod as clained in any one of the preceding
clains wherein said force applying nenber conprises an

web@agesed pl anar nenber having a force appl yi POI/AER®S5/000986
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said nmenber including a strip of cushioning materi al
on said face. 38. Apparatus for formng at |east one
crack in a concrete article pro%/ ded with at | east one
crack prom)tl ng groove and/or af | east one crack
pr¥iot i Adngthedas claiseaddn any Hngof slaims |7d@|1§g>ra§4c\hlae§§m§ald inserts are
S orce
el BAPESl S HRRAG) I ubela PR Bop GG PRk hecting said
t hnewigh sai d menber a force to said concrete article
to pronote the formation of a crack in said concrete
article along a crack pronoting groove and/or a crack
pr ti r a .OR |

oy of i SarPE s laithed AR T O T Bl Bl Wil s force
Whlppb}hlyg s@indhen papddes anndyngaedngl e rh«ﬁnlﬁhrf}faefngrﬁ force applying face,
posntl onﬁ Qn the concrete artl cle, said chassis

by aeluding astrgned qyshipnipe materal gpsaidviprsel s. 40

Appar atus as clainmed in claim39 wherein said chassis
supports two pairs of steerable wheels, said wheels
be3i8ng s’im@raiuﬂ érvibenimgyatdedst ook awksinmayormeetmarmﬂb provided with at

te a |y 03|t|on|ng idt par at us

2 JU] B Lera, ok e eBvE Pani " ey ot ek mpoling nsert, said
t Qt@balﬁ@lﬁﬂﬁblﬁ@ligaeﬂ cBdseRIadi@ thaRnt ﬁiﬁpoﬁﬁﬁn& QSHMa'VﬁignQ force applying
the force applyi ng nmenber and neans for applying a
f apgrebar pancdhmertsnioa ceusiesasaid 490l tmppldwahmghgalmmmm d force to said

A0S 308, WILCLAS PR BRI B9l el tons s

\Mpednﬁomﬁg grooBd m&mmr@quxremwﬁgﬁméﬁace of a concrete

article and a second position where it is in contact

w th the 'surface of the concrete article. .43.

Appar atds,, AsuClsa IBEd idclGhdh & s

beam ext'ends | gn a|[Ht13’lud;l n% {n%gr}”%%ﬂ (gglgh&g grﬂsﬁ&%%%()bﬂe chassis
Amdmeivtyw@da@pataansrmaiy bcnnmlvad m dﬁfevdm@ pesmomamﬂthe @ohaete article, said

m ext en ersel assi s.
E%F’ﬁtsﬂgpoéﬁn%?@??%an‘? Pialg?’gﬁt?ﬁr 68’?‘ %ﬂ vvher e| n said
chassi s supports guides for guiding the contact beam
between its first and second positions. 46. Apparatus
a§OCI aifypparatys & aharmeﬂsmml@neu}? Wahpltsi:lrg aalde@ammpsés two pairs of
a 0 S,.of s3 ont.act bea
oHisBEBco b BRE Rl Sy RS plhe USRS NREMORET Slsis moy be moved
gwtﬁelliﬂfrrq&ﬁitﬁﬁﬁmamol,omer| ng said contact beam

41.  Apparatus as claimed in any one of claims 38 to 40 wherein said tool comprises
an elongated contact beam comprising the force applying member and means for

applying a force to the contact beam.

-42.  Apparatus as claimed in claim 41 and including means for supporting said contact
beam for movement between a first position where it is elevated above the surface of a
concrete article and a second position where it is in contact with the surface of the

concrete article. .



47. Apparatus as clainmed in claim46 wherein said
el evating and | oweri ng neans conprise hydraulic rans.

wa0060a38¢ at us as claimed in any one of cl ai nsPGBAUZD0&/H00986
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wherein said tool conprises an inpact tool and wherein

said neans for applying a force to said contact beam
conprises a wei ghted nmenber conpsising an inpact beam

abgve said contact beam f.or applying, an inpact to said

cofrt-act ABRARMIS 485 A at“Ensdéﬁ“?c%{%i %’Eﬁe}nn Rl Geniest Jhpgm  extends
| Nphpdh gk RRANRe fiRksig! evating said inpact beam above

sai d contact beam and neans for rel easing said inpact

beamto permt said inpact beamto drop under the

b o e rEininled S HoStaiapid fooLet hedmasends transversely

begrme ammsikses- an el ongat ed beam ext endi ng
substantially parallel to said contact beam and neans
at opposite ends of said el ongated beam for guiding

sajd el pngat.ed beam t pwar,ds d from.said contac .
ok - SAPORES pZERTREEIEIER, 28 0r B Bherd Ry Shish tbBSHs guides for
Whafiging tiscdoihta¥EBeEn h&tvetn BY Blst Ag SRbAH poRRsL. beam
conprises.a vertically extendabl e nenber and wherein

‘'said neans forrel easing said i npact beam conpri se

rejeasa [ ans I ly.]atching said .
et peln S 8RR clifh A PRRAN i B BB suides
Aﬂg@pﬁi’talJSn(_BSoszla&l E(_ﬁidad:t rbeamyarmlnﬂg@%in@aﬁhﬂﬂ'éwgﬁr_léf&ldaﬁs assbciated with
an ncl udi ng cushi onj ng means between sai d i npact
be‘%?ﬁ%‘ g\%‘eg‘lf SRS aadopsying sl icomiepideme | mpact
bet ween sai d i npact beam and contact beam 53.
Apparatus as clained in claim52 wherein said
cuBhi onhprprateans chompd iis elampd mdlerdiy saifl dersbingrindgowering means
menbers on an. upper side of said contact beam 54. :
Apcﬁ’g}péltsﬁgy g ?’%ﬁﬁed in any one of claims 38 to 47
wherein said tool conprises a vibrator for applying a
vibratory force to sai-d concrete article through said
f e Sppaatmyanelpipead insmy ongackaims 3840 ¢ aiheeein isaidangl comprises
0 i - wherei nc.sai d,cont act beam .
i ot e, Sl Salt BT SRR Frre T8 (i gaptact beam
ofcotripeisesomn efeidheedantinbéeconfisinoRnindiads bésn ab@te®@e Edhtact beam for
cl ai m 55 wherein said contact nenber conprises a
plaﬁﬁgﬁngﬁﬁﬁ&aﬁ@??m.coﬂﬁﬁ%{?e&%s as claimed in claimb56
wherein said planar nmenber is provided with a strip of
cushioning material .. ' . S

49.  Apparatus as claimed: in claim 48 and including means for elevating said impact

beam above said contact beam and means for releasing said impact beam to permit said

_impact beam to drop under the inflience of gravity towards said contact beam.

50.  Apparatus as claimed in claim 49 wherein said impact beam comprises an
‘elongated beam extending substa‘ntially parallel to said contact beam and means at
- opposite ends of said elongated beam for guiding said elongated beam towards and away -

from said contact beam.

51. 'Apparatus as claimed in claim 49 or 50. wherein said means for elevating said

impact beam comprises a vertically extendable member and wherein said means for



58. Apparatus as clained in claimb55 wherein said
contact nenber conprises a blade-1ike nenber. .59

wo\ppanesss according to any one of clains 38 tPCHRUA06000986
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i ncluding a | aser guidance system for guidi ng novenent
of said apparatus over said concrete article. 60.
Apparatus according to claim5%gaherein said |aser

gui dance system i ncl udes neans tor establishi n%qTa )
| 48leAsipg apid BMRClebeant 6B fsiasatle (ateing megpy &ir releasably latching

| Nagf igﬁ)a&r be{ahl”t% sgifd V\#%tﬁ:%%??){t@ﬂ&b{lj%?\%%ﬁbé@ ceivers on the

appar atus aligne ongit axis of said
appar at us.

52.  Apparatus as claimed in any one of claims to 48 to 51 and including cushioning
means between said impact beam and contact beam for cushioning the impact between

said impact beam and contact beam.

53.  Apparatus as claimed in claim 52 wherein said cushioning means comprise a

plﬁrality of cushioning members on an upper side of said contact beam.

54.  Apparatus as claimed in any one of claims 38 to 47 wherein said tool comprises a
vibrator for applying a vibratory force to said concrete article through said force applying

member.

55. Apparatus as claimed in any one of claims 41 to 54 wherein said contact beam

includgzs a contact member for contact with the surface of the concrete article.

56.  Apparatus as claimed in claim 55 wherein said contact member comprises a

planar member:

57. . Apparatus as claimed in claim 56 wherein said planar member is provided with a

strip of cushioning material.

58. ‘Apparatus as claimed in claim 55 wherein said contact member comprises a

blade-like member.

.59  Apparatus according to any one of claims 38 to 58 and including a laser guidance

system for guiding movement of said apparatus over said concrete article.

60.  Apparatus according to claim 59 wherein said laser guidance system includes
means for establishing a laser plane offset from and parallel to a row of inserts or line of

grooves and laser receivers on the apparatus aligned with a longitudinal axis of said

_apparatus.



