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relates to crack-inducing building elenents. PCT/EP02/ 02737 5 A

crack-i nqQugiohgrosy | ding el ement is an el ongate el enent thaicTigrob/oaves sed in
fluid concrete to predeterm ne where the hardened concrete will crack and
to ensure that the crack which occurs can be seal ed agai nst the penetration

of water ible to avoid crackli ng in large slabs of concrete

whi ch are“mm I“I@W"”[mm tu 10 by pouring fluid concrete into m)u

concrete dries, har dens, crack8UlelPNG FREMIREE way to avoi dk‘)mm @m\m o
pour a series D reI atlvely smal|l slabs with sealing elenents

- the smaller the slab, the smaller the danger of cracking. Hovvever |t |s
often desirable Tbisinveammlatcﬁtma&dndw@hmmumgplmngsour a large sl ab. To
counter the fact that such a slab will inevitably crack on drying,

. crack-inducing building 15 elements are inserted into the fluid concrete at

appropriage int eAV@&cﬁc-mEfmeouaaﬁg elem&ﬁﬁ&@n eRﬁEﬁQEieﬂﬂethﬂhs’iﬁﬁﬁerM&hdﬁud)r
profiles whose width is ideall | east one-hal f of the thickness of the

sl ab and whi EPRCESte & Bredefsning ¥ gxealaer%%en%eom% Wilh eragh, ands fogmsurg hat dheyj | |
det er m ne Wheggy Ghithtoacth Linue%eérédagmsm@y&e&atw&waé}l on of water into the
slab via the resulting crack, the crack-inducing elenents are provided with
sealing el ements such as 20 el ast oneri ¢ seal i ng strips and wat er proofing
resin injection t. ment s
are known and hagltgP ﬁméfgg%ae‘gg& c{kﬁ&uns]l eagégi %qu(n%g &{cre%@ %}\i/veh[[\(}g!rﬁ%eﬁqn e
remai ns ao0najpy popringd fleih doncreﬂaantarrnquldnarml the corvadte dtiesi asndd1afdens; elacks formonbi ne

two or nore hese art-recogni sed el enents t Y npasi t e..el enent
wWith the nec&i‘%g’ﬁf Yok gl Cfga‘érls &B‘?’rﬁlaeseﬂgmﬁf sl T R, T, o
greater thanefeffRntsehiibenOthefone thd kinblleri the b, iR sthARD the Fengel F Wpadkinghow

_satisfactori lé to join these el enents toget her. Various j oi ni_ng corrponents

have been t r Faeves i it afteredesirhlefor rasong ol spasA end peraamy to ReW AdaiEe sBRdTR aps
shaped to CORLQ{ER the fdch Gaf §ueh 3-sPi8 Ghill Wevthbly RercR bR 'E!B“ﬂg, chabk-RAmciRe eidiggind
that the connection nmade is often not sufficientl igid. 30 Simlarly,

shoul d tHé sielements arpinsketedsintorthe Awid coprsete ot m@s@q@teﬁ@}seTb%aﬁret pRests; he

Such boar ds. Saparry Rabe R AR B edl S gty g8 UPE R | o7

i n order t hathitkreys eﬂhedab aridevhishnixtandcdmpletelsiacmsd the vaflthaf theatebt Tisgesvil t he

sl ab thickne Mbr eqver uch-.an arsan s d| t .

wat er pr oof . I%fSit ﬁ)@w'eb‘&% fwd]LIJ A&V h,got prgv%gpfn} W#%@P‘i?rtge Elﬁenga the
crack-i nduci nesugingneigk, heord2ktinditingleleynents a@@pﬂiv&le& Iithaveslingselérnemesesuch @bl ens.
The invention_ therefore provides a crack-indycing el enent which has the
formof 29 elitpmesic sealing airips and walerpog: %E?é’i“dmﬁ‘ﬁg’?ﬁ'ﬂmf&m faces and four
edges) there being fornmed adjacent to each edge at |east one pair of

depressi ons, one of each pair _bei ng | ocated on each face in substantially
opposi Ng posi t i o%anYaﬁéfeléfoaﬁ@Ié’&e% 8f crekinduciap elammtsofre Juows: adchaviheen s

bl f f f b
coben o Cr | S e R g, 01

adapted to r g nmeans e crack- |n uci ng el ement
accor di ng t o thatdt indisiltot wbmel @osoramors| dribesecart-recepnised glemenis|targive Boar d.

For the p rpo hi s a he
possi bi | i ? 33’8%% e;l%%%“ B’rq{ng IS ?Saﬂ 1&%}{}(‘@\/@6% Qﬁb&g}gﬁ@&kdﬂﬁgfﬁéﬁaﬂ
transverse crha@ezﬁ&ahamﬂhe teingthiof tied mjm:mihabast tices pbmibie @f tomovsatisfuaonly taonvex
| ens. However,), for si icit f nuf agt.ure, it is eferred that t.h
board be con‘d?”@t e5p 5@?? %ﬁgerbgglflﬂu%‘g}mﬂé ??G}PQP%?E‘@W ?e&nme?Hy %faﬁabl e
material, a pixamples bei HGubletiddaci BEHrRAE ehd tdpa khaped to doafor@ to Iiaercsbemh may

be solid or hallow, a hollow el enment having the agvanta e of I{ll able to
of the element. It has been found that the connecuon made is often not s 1c1en 9ng1

30  Similarly, should the slab be thick, such that the thickness is more than twice the width of

the element, it has hitherto proved difficult to join securely two such boards edge to edge
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20 absorb a degree of concrete expansion, whereas the solid el enent has the
advant ages of sinplicity and cheapness of manufacture. Adjacent to each
edge of tWe @hewent are pairs of depressions, at |east oned@@roperszedge.
One of each pair is located on each face in substantially opposing
positions. These 25 depressions are adapted to receive one end of a
fastener, the other end of the fastener Being able to be connected to a
correspondi ng depression pair on another elenment, thus joining the two

el ement s t ogét dwder thrthéyesxakddythe ininireurs desiled whidth afl ptdeasn§0% of tha slab dddmessor e

th d 30 M f I the d [ t h ed
have the for MRS B FiasemDs Bbel EReay BBt (7o length or wi di by

-

or both of the entire length and width, of the elenment. This is not onIy

si mpl er to manuf acjure bug oallowsflne use of_ as npny
02/ 072959 3 PCT/ /BQWEIbFeasf"P%ﬁ/)thaF ds Patieylar sEuciue; ?feafa"lﬁ'wé’c‘%&reie%wtt he

el ement bet wWegRtahhallP b eéxﬂﬂsaelybﬁum@%eée cpiob@éﬁdﬂ ﬁeqwe@m&me&éz&e%sﬁeép@ndl ng
edge is preferably l'ess thick than the rgenera hi ckness ' of the el ement
and the edge§f36k'llt<h‘émélﬁ¢¥é¢ﬂt Véhﬂ@l brsether igpn yoft 3 eloagpte; resgpatialy El:@nafs@alfchat

t he fastener [ are
capabl e of bgfﬁggﬁ%gat%ggg@n{%r %g?,éﬁ‘é%?gggg fgrhgglarggeg? @%acg%gﬁ{ %ﬁgﬁl
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skilled persgn . be able to percei.ve what.is re n.any

gi venci § cunpheiies: At Rap e ecoiics. Wy pPabich i FEAbIs LSt ot
spri ng- | aadetbgethes twe wdments emhdfacd adilifjonakiy) being | ddapte®dy rdchive pWadrpirobfiayg
fasteners are one-piece, double-ended clips of resilient material. These
have the adv&ff%hes of sinplicity and cheapness. A typical exanple is a
clip having the formof an "H', the inner ends of the arns of the "H'
bearing projections designed to fit into the depression pairs on the faces

‘of the el enents The [seackdndysing cemens acearding o the inveafiere qomprisee @aj glengate,

.the art, for exanp

wat er pr oof | Qs glﬂﬁb%&%&ﬁ@%@&es@%ﬂﬁ 1Nt “gs?éﬁuﬁiéfglaﬁr&a%dﬁé wn to

aresilie I'p of any sul ral, such as
rubber or15p| dtt possibility ofeb}tclafasobdng sllghé)ngmha\wfoncnqlm,t sudnthatmim'gvera'emressi S

t ubi ng which j er.f.or at ed ran verse holes a Hold | e t hese
hol es bei ng coc\%/lé’ge%cit ee‘?“&’i:“l"ﬁI aco%cf%ff'o cotnv%fgf}al VEEYE ogguﬂpg “®aling
resin may beof maaufaeﬁird, I‘itrm;gdsfcm tththE bbsrdbet conepbetelp tptanain (e tbobddomay b 0 and

bl ock the hol es .1 - known copmmer.ci al tion ng |s
MASTERFLEX 9682 seﬂgro&”a”wgﬁa@#e TBgterinlch BaSHGS A B ens Paﬁ‘!‘rjafag‘ S %
adapted to I @liiedCmay &b stiat @ HIIORS 4 mOme@maﬁﬂ%fﬁéadmgewaahgmam& for
exanple) clip hol es or grooves, attached tqQ or_tormed therein

especi al 13 C&E‘%Péh p&lsgresef RORFTeEds BW”@J whgreanthe seli plemspt ies Hherpdvansagen of

i nvention w tsﬁnﬁlﬁlt?%ﬁ&é}%b{@s oeRRsfabSred recess extending al ong the

| ongi tudi nal axis of the elenent. Each el enent has two such recesses, one
on each face. The form of the recess is not critical. A particularly useful

formis a concave qg:0Q\%6 each edge of the element are pairs of depressions, at least one pair per

edge. One of each pair is located on each face in substantially opposing positions. These
25  depressions are adapted to receive one end of a fastener, the other end of the fastener
being able to be connected to a corresponding depression pair on another element, thus

joining the two elements together.

Preferably there should be adjacent to each edge more than one depression pair.
30 More preferably, the depressions at each edge have the form of a continuous groove
extending the entire length or width, or both of the entire length and width, of the

element, This is not only simpler to manufacture but it also allows the use of as many (or



30 ' The waterproofing neans may be secured to the el enent by any suitable
nmeans) for exanple, adhesive) clips or fasteners, or by friction of
tightly-fywigtdamgre89nponents. I n one WO 02/ 072959 4 PCT/ ERQY/Ebd 7737
preferred enbodi nent of the invention, a recess as herei nabove defined has
a series of holes along its entire length and preferably to one side of its
axi s. These hol es pass conpletely through°’ the elenent to forma simlar
series of holes in the equivalent recess on the other face. This allows

wat er pr oof i nds $aw) fagfensis asgesiced. dhattpatioh dretelemeat hesvpercihie sutgEmasyboupdary of
exanpl e, plast] 1 Ch : i @% h the
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anchor heads of thetdhandng sndthe edges Df theslemsat are prefaatdy papered ionbeveliainso thatrthe
el ement will end._on the nature qf the 1o means. For exanple, if the
_wat er proofi né‘gsﬁ%gﬁsca}lgmﬁeesatsﬁ}'%e%lﬁc "material such as rubber, it is
general | y snecessary to have such a strip on either side of the elenent. If

the means is a resin,injection tubing, si.ngl e tube,on one side can gften
suffice, becauseFrqded atttﬁeofaﬁtanqr%aris?%ﬁleioﬁg%f*&&@a_ into dhe eﬁglmﬁg |
through hol esdjaBerit er@in@Which a8t RinkALOYE nd®SE Isl R GarrbWE dritidsll £hase@! | N9
resin can flow around and through the el ement to seal both 15 sides. The
skill ed per sd@hilledpersemwill seadilicherable ta pofaeive Whatieeeguised in agy &iven eirpuisanest

case. The gr . 1hHeS A L 1SS Llity.
Eement s can e ORIR0RQGmler vRer GRS Forle bited of ARSI ARME, | V.
| ar ge varioet ysed, thegpréfierved fasiesers ik @nepieces dowblaemiel elips afiregilicnt mamdalf Theast y

t oget her and,are.,.easily assenbl ed an | aced. ,20 .The cracks t-hat ineyitably
ocour when '« HE g aPuentadtE BT EREREL R REERES, A T REHEE A5 bitba i Usc 1y
of water) thuemeosan 'Y theoingérentls dfcthe brnishod tigOTH'Y Iedafing plofections@idifpited to fit
therefore al S0 proyides a netho f introducin wat er proofed crack into a
"pour ed concr éE@ té? reéflo’épﬁsé%!’ég‘é&ﬁqsﬁgﬁleﬁ&%@sg?g‘?J?Erfe ducing into the
concrete when it is still fluid at |east one crack-inducing el ement which
is selected froman individual elenment as hereinabove 25 defined and a
conposi t elof at [T@&stemenbissadapted b wesivesyaaprRobing susaps. (The tvatermofingfeans i s at
| east hal f 't g, b Sank SRl e SkAARE!a REHEG REOY S5l

wat er pr oof i ng %@ﬂ%&n% r?na\l}e%??‘gﬂn%efu’rtﬁerﬁgeg’cﬁég%q'wﬁﬁﬁxre esrue'nﬁcg to

t he draw ngs,msterfiadhsugh s aubt@o oz plasticalti may dlyo he priedath ok ihjestibo dibingaThis is WO
02/ 072959 5

tubing which is perforated with transverse holes along its length, these holes being
covered by resilient strips that act as valves. Thus, a sealing resin may be injected through
20  the tube but concrete cannot flow into and block the holes. An example of a well-known
commercial injection tubing is MASTERFLEX® 900 tubing ex Master Builders
Technologies.

The element may be adapted to receive such waterproofing means by any
25  convenient means, for example, clips, holes or grooves, attached to or formed therein. An
especially convenient method of providing an element according to the invention with
waterproofing means is a recess extending along the longitudinal axis of the element.
Each element has two such recesses, one on each face. The form of the recess is not
critical. A particularly nseful form is a concave groove.
30
The waterproofing means may be secured to the element by any suitable means, for

example, adhesive, clips or fasteners, or by friction of tightly-fitting components. In one
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PCT/ EP0O2/ 02737 Figure 1 is a plan view of a preferred enbodi nent of an

el ement according to the invention. Figure 2 is a transverse section of two
el ement s wp fee2dsype shown in Figure 1) 5 clipped togetherp@Eiyepdiohiz7

| ongi tudi nal edges. An elenent, generally indicated by 1 has edge portions
2 on all four edges which are | ess thick than the el ement and whi ch edges
have bevels 3 for easier clipping togethdr. Equidistantly |ocated adjacent
to each edge and running parallel to the edge is a groove of |0 rectangul ar
cr oss- sect i opreferreflcmbodiment ofi thieciseentiomd recesh as bercisgpoyndiefiged lms a sgrieoole

| ocated on t S ace. 0 ace ) on_and
runni ng domgﬁﬁ%gﬁgﬁgést?Jnglrenaﬁngax| gp;ggt%raé h f%n(?eml S glt(s:(%%a@g g‘c?gegspa%s

hi Ined down otmnplbldky tlbfoughlitl& eﬂamﬁﬁ ® forma stxﬁ\lﬂr@gnas)dflhméﬁ iCthe el:]tﬁbaisntlﬁeceﬁshe
oesgomgco e t he el enent an enrerlng m | ar

s tion 1'n Shae et dllesh sabmrvie S, Rieouppsbimedots cmotial These
hol es al | @w aging, ffbﬁ@iahﬁﬂb tplﬂaﬁcstﬁst%rscxbhl&i)%pt z&oﬁﬁzpmslnm'@hd goNthARGh ithed N,

the el ement has at .each end a cutout 7, adapted to receive injection

t ubi ng, shourﬂam@we%ﬂ@r@iﬁs prang seavred thereiy by, £°f\Féﬁ1E1P]<§a¢XP§1IKblBE ansner| Hepdsgon
depicted in [HeGah&es ol ds two el ements together. It has the formof an H
20 with inwardly-pointing projections 9 at the ends of the H adapted to fit
tightly into the grooves 4. The clip is nmade of any suitable resilient

2’?;[ Fe)gi gi/er Sgg?tl on or SF%%B% Hér Atl%ﬁ&tr oove%d%ﬂgg%l%gg?ge 6

Cl ai ns: RCT/ Eea/ B‘ﬁr?éﬂmi)le A the waﬂ&prcmﬁug mgnsabers&tnoﬂ/ﬂmamdiamhtdseuﬁher it of an
el ongate, essentia I an boar d. havi n and f there
bei ng for med® aﬁ?f'géjé%%{ ‘tpe H‘a&iﬁ‘@hﬁtsmlpé’gseﬂm%ﬁé&p&s@ea E‘g# ‘??Hg %ne of
each pair betdh 1hjé6ﬁ6rﬂdbﬁ@ a‘Ss fubt 8€ 6nd didesdah DFeM kiffitd, PeRRROFItRCGBRASH | ONS

~and adapted to receive one end of a fastener that is capabl e of fastening

t oget her twofis¢d i rnlece by dastengese Pasgiae t thepyah |hpleseing reaelementd as diereirabpyee
wat er pr oof gy 4IRARSs, ﬂ?e hcﬁl&gtﬁﬁh%fégﬁ% @lg}gv%&ﬂ‘a%d%%ﬁ’éhdﬁlggle xé%gbﬁ‘b%m in

which there are at | eas pairs o epressi ons” per e
crack-i ndidci sigess Toersiilledupresonbampadily astesfain what ismepdiaddh eamchdwiétpai ez®i on
consists of a continuous groove close to and parallel to each edge. 15 4. A
crack-induci ng el ement according to any one of clains [-3) in which the

The great advantage of the elements of this invention is versatility. Elements can be

clipped end to end, side to side or end to side, allowing a large variety of combinations.
The elements are held tightly and firmly together and are easily assembled and placed.
20  The cracks that inevitably occur when the concrete hardens can be made highly resistant
to the entry of water, thus ensuring longer life of the concrete. The invention therefore
also provides a method of introducing a waterproofed crack into a poured concrete slab at
a predetermined place by introducing into the concrete when it is still fluid at Jeast one
crack-inducing element which is selected from an individual element as hereinabove
25 defined and a composite of at least two such joined elements, such that the element is at
least half the thickness of the slab, said element being provided with waterproofing

means.

The invention is further described with reference to the drawings, which depict

30 schematically a preferred embodiment.



el enment is adapted to receive waterproofing neans by the provision therein
on each face of a longitudinal, axial recess into which waterproofing neans
can be seggrnghykd tted. 20 5. A crack-inducing el ement acoermdpagotad7cl ai m
4., in which secure fitting is by neans of a series of holes lying within
the recess, and preferably to one side of its axis, and spaced along its
entire length, the holes passing conpletély t hrough the elenent to forma
simlar series of holes in the corresponding recess on the opposite face.

25 6. A crack-i nigeterlgs @ Maewiewaaiearefemes eabaginpent oé ap tlegienl sesording to the whi ch
t he materprog&k qeans is injection tubing fixed to the element. 7. A

, met hod of introducing a waterproofed crack into a poured concrete slab at a
30 predeterm ned place by introducing into the concrete when it is stil

fluid at |east e nduci ng_el engn i S fro

el vi dual o enchE S fret BARESE Seiaf BF o it b Sk aart HFRe b ¢ wo
such joined elippoe rigsther at\MRINBNGIANEdREST/ EPO2/ 02737 7 such that the el enent
or conposite is at least half the thickness of the slab and extends
conpletely across the slab, said el enent or conposite being provided with
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10%g&' (- These holes allow an injection tube to be clipped to the e ement addition, the element
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to form a vertical slab.

A clip 8 depicted in Figure 2 holds two elements together. It has the form of an H
20 with inwardly-pointing projections 9 at the ends of the H adapted to fit tightly into the
grooves 4. The clip is made of any suitable resilient material, such as nylon. Elements can

be joined by simply snapping the clips over portion 3 or sliding them along the groove.
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pairs of depressmns per edge.

3. A crack-inducing element according to claim 1, in which each depression

consists of a continuous groove close to and parallel to each edge.

15 4. A crack-inducing element according to any one of claims 1-3, in which the
element is adapted to receive waterproofing means by the provision therein on
each face of a longitudinal, axial recess into which waterproofing means can

be securely fitted.

20 5. A crack-inducing element according to claim 4, in which secure fitting is by
means of a series of holes lying within the recess, and preferably to one side
of its axis, and spaced along its entire length, the holes passing completely
through the element to form a similar series of holes in the corresponding

recess on the opposite face.

25
6. A crack-inducing element according to any one of claims 1-4, in which the
waterproofing means is injection tubing fixed to the element.
7. A method of introducing a waterproofed crack into a poured concrete slab at a
30 predetermined place by introducing into the concrete when it is still fluid at

least one crack-inducing element that is selected from an individual element

as hereinabove defined and a composite of at least two such joined elements,
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