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wbabdfeesieed concrete sl ab,_{‘sagg,

Construction el enment and nethod for manufacturing it

ment for formng a

as a met hopiCT/BE2003/000153
manuf acturing such a construction elenment. In
particular, it concerns a construction elenent of the
type which consists of the conbination of at |east a

10 hardened concrete |layer, at |east a nunber of

&Sh%%géﬁteﬂfwt&&%&lmﬁw m@nugRding iy heast
ayer ef 1 ni ng

cavities, whereby these elenents are designed to be

yer i1h, el 16 fa dhe £
gﬁlel8?%@%%@2%95{&35#[2? elt}?sst a;%a{%ﬁwcﬁ;be knoe\z/\%en A0
paboticokats f t kioeastypetobncorsltemestti on foel enfarsing a
use has been .made until, now of spherical_ el enents for
Fﬁé“g%??ﬁses‘,m?%r%%‘?t W B Y (RS 2 i"i‘<62‘§*?°J for
whhGhaster sha ghiidly £ndmddadicati onhellakhem i n the
concrete | ayer and are noreover kept in place by neans
of mutually connected reinforcenent nets, a first
rRi phetceqeat, ngt soheakad undehstiRactnbar ied@ment of the
el enents ..in the concrete | ayer and a second

F¥Pﬁfdﬂﬁéﬂbn?°ﬁ§?3t25‘%&tEhﬂiﬁ@m588@§§99e ehh@tf cipast a
RLEOERLS ' esfcddee! Yialbke, sepond IRigH Or gemMeRimbeE  of
I's hereby neant to keep the spherical elenents in
peanéorcement t icdementso antkelpBANt gAHndinght Rhg keast
j | gy te,i e t :
hREsL s Ry A Fm S SoFERREe, Tayty, P RE AR carities,
whereby these elements are designed to be covered with

in particular a con

The present inventi ogm’mm’mwm&const ructi @0@&5@2—-} 4—2-— I

concrete in the factory or on the building site at a

later stage.

With the known embodiments of this type of construction
elements, use has been made until now of spherical
elements for the cavities, in particular balls or the
like, which are slightly embedded at the bottom in the
concrete layer and are moreover kept in place by means of
mutually connected reinforcement nets, a first

reinforcement net situated under the spherical elements

..in the concrete layer and a second reinforcement net

extending above the spherical elements respectively. The
second reinforcement net 1is hereby meant to keep the
spherical elements in place, in particular to lock them
against floating at the time when 1liquid concrete is

poured over it.

These known embodiments have several disadvantages.

LT
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CONFI RVATI ON COPY * ACTI ON* WD 2004/ 027178
PCT/ BE2003/ 000153 2 The hol | ow spheri cal el enents,
whi ch are usually nmanufactured in another place than

wo Bf4e9igd ruction el ements themsel ves, resulRCT/BE2003100153

transport costs, as they occupy a relatively large
vol une, al though they have &a | ow wei ght. Anot her

di sadvant age consists in that these spherica
elements are difficult to mani pul ate, especially in

eaut o1 pE?ﬁ@:?ﬁcaﬁno‘éil%heﬂitﬁadvaiﬁiagﬁ ohrthesassually
nown enbodi nents consists 10 in that their

manufacturedi sinat ARetefpl RIACHs WD c ot r KA YPrruction

| R : %
%gﬁ;ﬂksa%h%;zh“s%lt%ggz%ﬁ*&% i bR K Ofkgﬁgmﬁfchf&o@ﬂsqp as

orcement net, h noreover preferab as to
beepr octdpy enrelativelyelyrgs eeobinguardinqugh diltfst have
to ke sure.that } efk t 1.8 <lQck '
. . oMz sk@CKe th
15 ?Vti%?ﬁiﬁﬁﬂ re ‘%ﬁ%ﬁ |oé%ggéﬁgéﬁgggdigggggntage of nat
these kesher pdipdieremeatsonsiat siififdquiat tbe manipulate,
spheri cal el enents restt%?ainst the top reinforcenent

fEPesLatly HHKED CONTHRIESH tHF99°5%s a result 20 of
floating, so that, after the liquid concrete has been
oured over the construyction elenent, the to .
Rephhorc SsACVABE 28RN RG! e 560 TR JEIRAUIERES (Fqnfists
GANCERLE. {He ¥ aghing€actlirs Cod hRtnyredceflph¥xiakisg the

use of separate | ocking el ements which are connected. -
congsruptippp edemenss ashesWPher teadnl kaente B¢ fiRyided

%%thp.raevt.e &E&‘nfs{l@é&\&%, REEMEQhS ch M¥ldRRAlY e fi¥ably
I's is sadvanfageous in that the construction as a
hhsl eco bbeomewicied exn add tithea coiedvin PEECBER Amgpner 1in

tolggegr %%egltakienggggi eﬂaéi PRe asﬁl‘?@ﬂéé‘ftéf@ﬁeq'{we locked

in the required positions.

Bnother disadvantage of these known embodiments consists
in that the spherical elements rest against the top
reinforcement net or can make contact with it as a result
of floating, so that, after the liquid concrete has been
poured over the construction element, the top
reinforcement net cannot be optimally embedded in the
concrete. In practice, this can be remedied by making
use of separate locking elements which are connected-.to
the top side of the spherical elements in order to
prevent the spherical elements from floating, but this is
disadvantageous in that the construction as a whole

becomes complex and time-consuming.

Also, the present invention aims a construction-element
of the aforesaid type, whereby one or several of the

above-mentioned disadvantages are excluded.
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of the aforesaid type, whereby one or several of the
above- nenti oned di sadvant ages are excl uded. WO
2004/ 027178 PCT/ BE2003/ 000153 -3 . To this end, the

wo tdgod7ign in the first place concerns a CORCT/BEZIO3/0I0153

element for formng a reinforced concrete sl ab,

consi sting of the conbinati.gn of at | east a hardened
concrete layer, at |east a nunber of 5" reinforcenent
el ements and el enents extending at least partially

&éo@hgge EQnCEﬁ e;hauRtiondidethdi pOr&@VH1A&es. concerns a
er eny these elements are desi gned to be covered with
const piet avn aellamentstiaye, ferHeingt ar | Bainfaraacat Cpperete
apove-nent i pned el enents, defi.ni.n ag.caykti cppsLst
Bfa‘io eFeeht 5 ic{Pce{%‘ebe cr?ﬁltbljjg ?zgsﬂes¥£d gg sucﬁ# 2
Rerdéged el eradretean beyewnt ualaty néséetl as suchmbepi s of

offers the advanta that, th can be sted in,.ea
EROEFRFC TR g S IERENEP atiifor LAV T nE BERRESg) dro  Hast
bhpecael ¢nepbn BA¥ecohegstemlieyeén ahe deddiringecevibees,

construction elenments 15 will be mapufactured, which .
vheselYt fBeS8y UM AL] N es’e?féﬁé] ngOt &’gns%‘?e(reccgs‘f%th

E?chstéorh%' der apdter edusgd, charhctestiabbe Bl ewdats the
also offer the advantage that ,the)é can be nore easily
saaveunentionedre henantys dafdningl the) easatiesnfersise of

gfl.{alfnéﬁ?gt wh@choldin asPemi@ld My Mmddeed 20scagenof afs the
automated process. According to the nost preferred
ehboeibentant he absvallyenesieddael ewelnt sthbm pefers the

1 ' 509 .
GEPhFERRD SRSP PO el heherkeainoRity Mo BRLL Hgring
theumyanspery sfmdn viod updader whgret rtdressgorelements have

Beehs T t4 o tnd iR el (hid CUBAL rdAfor? "1 Bhent s
will be manufactured, which offers the advantage that the
ensuing transport costs can be considerably reduced.
Such nestable elements also offer the advantage that they
can be more easily manipulated than merely spherical
elements which are difficult to hold, especially in the

case of an automated process.

According to the nmsf preferred embodiment, the above-
mentioned elements can be nested in each other for at
least 50%, and better still for at least 75%, as a result
of which they occupy a very small volume during

transport.

Preferably, the above-mentioned elements have one or

several of the following qualities:

- that they are made mainly conical, which makes them

easy to nest and which also offers the advantage
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30 - that they are made mainly conical, which nmakes
them easy to nest and which also offers the advant age
WO 2004/ 027178 PCTBE2003/ 000153 that, after concrete

wa'aRe/beenR poured over the construction” el erPETYBE2003/000153

concrete slab is obtained .whereby the anount of
concrete systematically inor-eases frombottomto top,

as a result of which 5 the ambunt of concrete is
restricted to a mnimumin the tensile region, while .
this gupunt geagdual tdhcltdie ages e dpduiedr esail e the
zone; - that they consist of one or several side walls
and aconstpruetion welpBentey ar EOBHEATEN T45® hdFt ARtained

side, S0 10 t t n bgreagbhyrayghed jdtdddticall
concr e A Egltﬁ bre}:ﬁﬁéo edded; - thatr t hey h%ve the Y
shapeiwéreadéowEropobonhpwhthadorheess t ar fegulpsiode which

down, whi ch shape.is e t r i S€. 4 [ S T
Chat TheySEPEnEaes SrilTahd be it B2 pftn skt in
hol e, tnéi ctewd {168 s dehpoadvanhage tbhis wieounteszradually

el ements are partially enbedded in t concrete of

t he cb‘iﬁ‘é?"é?%ega%/%‘i'a,r‘{%eﬁ‘éﬁ rpr@zfr?uggcgléglet’hereof; - that
they gR&r eaigby NBg8sist O g savdhil gigle 2klls and a
addi ti onal rmunting%steps are required to faor. exanple

assenbPR vhabbe wWhehRntReY 2% APFhAN a7e Rk Pt side, so

plaSt.ﬁaQrtﬁathﬁh YAl asi Pt eRddd $HCRNhAS dfcrete and
exanpl e conpréessed waste of "~ tetra-brics or

resi ncgondedembedéedior the |ike, as a 25 result of
\r’]mi_Chtf,Q€ytﬁ§2] %%.v%a%eyesr%ﬁ]w Ang18iklk poBr 8RN has
ave a m ni mum wei ght; that they are circular or
many-beeed tsegred nuphéde down, W ich shape is easy to
realise in a mould;

- that they are each provided with at least one air
hole, which offers the advantage that, when these
elements are partially embedded in the concrete of
the concrete layer, the air can escape thereof;

- that they are each made in one piece, so that no
additional mounting steps are required to for
example assemble these elements;

- that they are made of plastic or another usable
material, such as for example compressed waste of
retra-brics or resin-bonded fibres or the like, as a
result of which they can be made very cheap and will
moreover have a minimum weight;

- that Ehey are circular or many-sided seen in the
horizontal cross section, so that, when put in the
concrete layer, no attention has to be paid to their

position of rotation, whereby other shapes are not

excluded, however;
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hori zontal cross section, so that, when put in the
concrete |ayer, no attention has to be paid to their
30 p03|t|on of rotation, whereby other shapes are not

W‘fﬁfg yegs, however; WO 2004/ 027178 PCTI BE200RCIKERBB/006 S3

t they are prOV|ded with | ocking parts at the
bott om whi ch are desi gned t-G-be enbedded in the
concrete |ayer, thereby either or not catching behind
rei nforcenent elements which are also 5 enbedded in

this ghg y! MRS . pgevibed a:mhunbbckmgarpecltsngataamhe
be reall se

In the underlylng concrete
pr ef doatiom ewbAcbuchre hé’cesﬁr(gn@?t re %ﬁt e?ﬁ%ﬁﬂ?%‘é Wit the

have to be furty ‘prov the
ot hekOp o¥ d@oitn @adehin
to prefv¥ Rﬁm é%ents rom- 10 floatin Secondl vy, ¢
t he tﬁé}emmt frellnfoam:emmlng ofementsy cWRéFhte are” also

el enent S%C&Cpeecfﬂ};'-é?& gOCSQBESEQSa%y%QnStgélCttlhg& a sound

fOfm d-toncrete sl he conbi nati on
of atjiheastockivey demsd Ila/erreaduse@astlna Feerurgierlying

rei nforcenent and el enent n
partlﬁ?m?gif%ni?ﬁ%rcoﬁ&e ergéﬁﬁe%ﬁ aéuérieaéﬁat no extra
interlocking will have to be further provided on the

top side in order to prevent the elements from

floating.

Secondly, the invention also concerns a construction
element for forming ’a reinforced concrete slab,
consisting of the combination of at least a hardened
concrete layer, at least a number of reinforcement
elements and elements extending at least partially from
the concrete layer and defining cavities, whereby these
elements are designed to be covered with concrete at a
later stage, characterised in that the above-mentioned
elements are anchored to the construction element, only
via a part thereof with which they rest in the concrete
layer, being thereby either or not locked to the
reinforcement which has been embedded in said concrete
layer, -by means of an anchoring which is so solid that
said elements will at least stay anchored against
floating when liquid concrete or cast concrete is poured
over them. This offers the advantage that no extra
anchoring will have to be further prxovided on the top
side, which makes the construction of the construction
element considerably simpler, and which also creates more
possibilities to afterwards provide a top reinforcement

in the concrete layer as desired.
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| ater stage, elements are |layer and defining

cavities, whereby these designed to be covered with
concrete at a characterised in that the

wbooeormerst i oned anchored to the constructi oRCEHBEMHP00153
only via a part thereof wth which they rest in the
concrete layer, being thereby either or not |ocked to

t he reinforcement which has been enbedded in said
concrete layer, by nmeans of an anchoring which is so

i ityhat theb daventlienentdswi | boacereastastg@mstructlon

s sganet{loatl no uher LA FONSERLe L0 Cobtan,

M AGed NBE Nénexicombinaehon i rg vvatl Yeast t @ beardened
further proovided on the top side, which kes P .
corsnalet | dRWST, t RE cOfES ucPi oRUBHeE| efbnt Feintorcemen

(#ﬁéﬂgﬂdsbﬂghgﬁtsa@Qt@ﬁﬁngaE%Ol%b%%t%%ﬂﬁmdily from
p055|%) Itres to afterwards provide a to

rehenf conenene lamerh@n@orﬁﬁféménlgaf@rv%éeées|‘frlé?o“eb\bb these
200 9274 78, ECIBERANSLOARLER, - Bovdidd!l i ch NEohBYERL QR &

cerns a Co Fuction enment form ng
redtdor certhgmncraftar ssitalyisedondnst thgtof thee construction

SISO LorShe e £t aARAREC B S 3V Sior
eiéiﬁiﬁﬁbémdﬁﬁvﬂluhdﬁedyeaxhepartsgppyrt;ngw néans define
Cocaet S leheT AL DB SEYURRR, NIRRE NI e eor
| §4 §&s St age, ehar acigsissdid n hbalowhe elammshmtisct i on  This
construction element offers the advantage that, when a
top reinforcement is provided on the above-mentioned
supporting parts, it is mainly excluded that this top
reinforcement rests on the hollow elements, which 1is
advantageous in that, after concrete has been poured over
the construction element, the top reinforcement is
entirely surrounded by concrete and does not directly
make contact with any .cavities. At the most will hereby
be created a local contact with some of the hollow
elements, for example in case the top reinforcement would
bend somewhat and would make contact with one of the

hollow elements between two supporting parts.

The invention also concerns a method for manufacturing
such a construction element, characterised in that this
method at least consists of pouring an amount of concrete
in a mould in order to form the above-mentioned concrete
layer; in providing the <concrete layer with a
reinforcement, which is provided in the mould before

and/or after the concrete has been poured; in providing
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el ement conprises supporting neans for ' a top 10

rei nforcenent, whereby these supporting neans define
supporting parts which are situated higher than the

wbapu4/03des of the aforesaid hol |l ow el enent s. POFBE2003/000153

construction elenent offers the advantage that, when a
top reinforcenent is providedt on the above-nenti oned

15 supporting parts, it is mainly excluded that this

top reinforcenment rests on the hollow el enents, which

5116V aNLAGREYS ihn thikatcoridicde GoaEses eihatabedmrdened,
poured over the construction el enent

the t .
wii ¢if ole@EmePEOY 5de@ntitEBI YL aGkinsinRagt By a&onggﬁf’ﬁ Afftom
%?Sgﬁﬁogodittfh%“ 2P Peke santa Mbidrévy. savilkhes. with
e oSt W

| hereby be created a |ocal contact
vhébe sbaekdhgt harher | and dnerestdnof hee xaRaAreten harden,

the t ' t a1l Wttt one
aﬁﬁﬁrg‘gﬁg [‘{%f‘gﬁ%%‘ée %\%)L%%éo‘;)ﬁ;ﬁ S e bet We%no_ .
HOQLALUPP®Y | Aix ey t she 26bTe-nanbached slemeasmcdelining
t hod for f i h ' | ,
ERer Serirread Roerdy of SHorris s | LEee P Rl of

0bcROBG I NheaRsanDWHerebycondiede * Laockingul teansor derther
to formthe above-mntipne%,concr. f,e .30 layer: .Jn

prEYRE FiglY NEOEKNER SRR IR (HET T8 (B SHhOF 31se

wgfﬁhihsc%h%ﬁhéﬁgohnwﬁhﬁ AD Wed n¥efreementn@roviakterin the
the concreté has been poured; in glrovi di ng WO _
00087 ebe 1 73aPErBEL6DAP 000ESTST KBFI 0APBEAes {Hhdthe mO

QaggEFBﬁﬁPef Qiepst hae hars@nesed, Whheh am@ydr evddieghional
W ocking parts at their bottom sides, so that
shogssesiesnnesd tonke cteedtte REIVIAS HOX R sk il ngrom
&ﬁgtﬁé’ and in letting the concrete harden, 5 after

ch°Phe whole is removed fromthe above-menti oned

In a practical embodiment, the hollow elements will be
taken automatically from a stock of such elements and
will be automatically provided in the concrete with the
above-mentioned locking parts, such by means of a

vibrating motion, the creation of a vacuum, etc.

In order to better explain the characteristics of the
invention, the following preferred embodiment is
described as an example only without being limitative in
any way, with reference to the accompanying drawings, in

which:

figure 1 represents a construction element according
to the invention in perspective;
figure 2 represents the part indicated with F2 in

figure 1 to a larger scale;
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nmoul d. By fixing the above-nentioned el enents defining
the cavities directly in the concrete | ayer by neans
of 1 ocking neans, whereby these 'l ocking neans either

weE2mdosiiseel y work in conjunction with the corROTEE043/000153

al so 10 work in conjunction with a reinforcenent
provided in the concrete Idrer, this offers the
advantage that no additional steps are required, nor
any additional accessories need to be used to provide

for arifokd Ny fepresdrts tomedtsdm scquradingcdlo line III-
enbodi nent, the hol]ow el enents will be taken

aut onfatd it I A4 n 4 stock of such elements and  will

be aufptd cal | Yeprovdrmtad bn ddwioncoet @ wedbhctéee slab

above-nentioned locking parts, such by neans of a .20
vi br anadey neei obhet heagkeatbn Wie a ‘?/%/Rﬁﬁﬁﬂcré’to& 1§ ement

or der 5&9&%’?@‘%% O%'Iré the characteristics of the

i nvention, ng preferred enbodi nent is
describpdras lanreraapertonlay wnkedt di 9deMeRitfat Phe the

in 25 any way.. Wt ce vi .
oo SR8 L, P A hle, R ORRATNCAGec
constfipiien & etents astow dioy thet kenstveation islement

W i TSRS gr (HE SRR RS pe RaliBeh 517895, 7
PCTBE2003/ 000153 8 figure 11l in figure 5 3
£Spig§$2g2n%egeiki%Qg%%%grqi%%téalgﬂgafAJéntion concerns
a construction element 1 with which can be made a self-
supporting reinforced concrete slab 2, as represented in

figure 4.

The construction element 1 mainly consists of the
combination of at least a hardened concrete layer 3, at
least a number of reinforcement elements 4 and elements 5
extending at least partially from the concrete layer 3
and defining cavities 6, whereby these elements 5 are
designed to be covered with concrete 7 at a later stage,

as can be seen in figure 4.

In the given example, the reinforcement elements 4
consist of reinforcement rods 8-9 in the concrete layer
3, as well as of reinforcement rods 1l born by supports
10 situated at a height above the concrete layer 3. The
reinforcement rods 8-9 may consist of separate rods or

they may also be part of a reinforcement net.

Although in the figures, the supports 10 are made

triangular, also other shapes are possible, such as for
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figure 2; 4 made on according figure 5 represents a
section of a concrete slab the basis of the
construction elenent to figure 1; represents a number

wohoRlenesit s of the construction el enent fr omPCT/BI2008/000153

when stacked; figures 6 to 8 show how the
construction el enent accordi-ng to the invention can
be manufactured. 10 15 As represented in figures 1 to
3, the invention concerns a construction elenent 1

W Lh f@'Qhr%%QaQ%uﬁEQes&a§@|Er euppogmap@ aEImEpteeénted
conc?ete slab 2, "as represent

e
bynst dachiesn ldineneit 1 keI § acrtéwer%%Js 34 i ch 108 and
?gblnatlon of at |east a hardened concrete | ayer 3,
| east a nunber of reinforcenent elenments 4 and
el ements 5 extendlng at least partially fromthe

RRNCLSTRg! Qera 3,20, PO LT LOLRG) CBYI RS DnvdREIGRY the .

are eS|gne to be covered wt
aaaoeemenﬁlaﬁea éaEmenssa@e¢ona$5taﬂfbelseeht$nwhlgbréan

. Inth iven_e t he for n
bs BUASRLEIoRerERy B cotgin WSGSLy. GTaY RS Benirsred in
b@%ﬁro§he§5 welflerap19f foei atolleasent0kpdandlbbbtarbytill
upports Slt ed at a, height above the coner
ﬁ&yerag *ﬁéStre ﬁ%orc@ﬁen{ 8-SFAMR} % 0 Slsﬁa%ﬁ%ally
%@B@E@Eﬁté@d§noﬁlghEéySUHWh@bﬁorbeumaBt1ﬁftae advantages

reinforcenent net.
as mentioned in the introduction.

The elements 5 are made in the shape of a flower pot
which has been turned upside down or a truncate cone;
also, they have a top wall 12 and a conical side wall 13,
yet which is circular in the cross section. On the

bottom side, every element 5 is open, however.

The elements 5 may also have other shapes, such as for
example the shape of a truncate pyramid or of other

conical shapes narrowing towards the top.

Moreover, every element 5 1is made in one piece,

preferably of plastic, in particular PVC.

In the top wall 12 and/or in the side wall 13 have been
formed air holes 14 with relatively small dimensions, so
that, when concrete 7 is poured over them, the cavities 6

will not be filled with concrete.

The elements 5 are provided with locking parts at the

bottom, in this case a laterally extending collar 15,
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30 Although in the figures, the supports 10 are made
triangul ar, also other shapes are possible, such as
for WD 2004/027178 PCT/ BE2003/ 000153 -9 exanple a
wo sl/agigl ar shape or a C shape as represent eCT/BE20€3/000153
dashed line in figure 6 and indicated with 10A and
10B. 5 According to a parti-aal ar detail of the
i nvention, the above-nentioned el ements 5 consist of
el enents which can be nutually nested as such

&Séf@é@ta?yu?@%rb@if@sg&dméte@w aidrar lieafesttaltsl,y in a
or at least 50% and better still for at Iegft %ﬁ?@
aent sndays exanplacephtnae e alpynap, r BeRREefledps Fmoedded
- fiow Wich T (5 iy (e radeariages  as
h%nﬁ%ncg%n%%:el i"nt r oduct | on% The el enents 5 are nade
in the shape of a flower pot which has been turned

upsi de, down,or __a._trun e G 45 al %Le
HDR0 er 191 8hafsd (S E2LS efilRfacdD R She CUREraten ¥ the
EbhEPeBE ilayelre Zredthsedieion. 10aerhepatint t ém pakticular

every elenment 5 i.s ope howeve T e t Sqs y
wish HBGeCGQEQF §%%pesgl§%thl%s£P8r%%fgheggﬁﬁﬁgﬂFﬁg' the
ShBEEded PattUFede MHeandsleranthothey oforsadal elements
shapes narrow ng towards the top. Mreover, every

Btement 5 is made in one piece, preferably of

plastic, in particular PVC. 25 In the top wall 12

and/or in the side wall 13 have been forned air olq§
1n shonldchatnotey &hat |t FetRFRARING LS tTRAS W?g'h that,

98?“%&?@1@ ppuir edhgvercchiem e CRyEti el Wdlected
not be tifled wth concrete. 30 .

sufficiently large, the -elements 5 remain at least
anchored against floating when liquid concrete or cast
concrete 7 is poured over them, as well as against any

movement whatsoever as a result thereof.

In the given example, the elements 5 are merely embedded
in the concrete of the concrete 1layer 3, preferably
without making any contact with the reinforcement rods 8-
9; yet, it is clear that, according to a variant, these
elements 5 could also catch behind the reinforcement rods
8 and/or 9, for example that they could be pressed behind
them with their edges, in order to obtain an even better
anchoring.

The elements 5 have been erected in rows in orthogonal
directions, but it is clear that, according to a variant
which is not represented here, also other set-ups are

possible.

The above-mentioned reinforcement rods 11 form supporting

means for a top reinforcement 16 which, as represented in
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The elenents 5 are provided with |ocking parts at the
bottom in this case a laterally extending collar 15,
WO 2004/ 027178 PCT/ BE2003/ 000153 - 10 provi ded on the

wenbdafoe7iperi neter of every element 5, in a CRCWBEANGANP01S3

or discontinuous manner, neant to be enbedded in the

concrete layer 3, as represahted. 5 Also, the elenents
5 are enbedded in the concrete of the concrete |ayer

3with their lower part, in particular wth the

f%{,@é 15, A sgudinyt her g i eimodlhéreebncféme 7. These
edded part forns the sole anchoring of s

shppenting. means; Wbl CPLHRRP thﬁ’atf"(qﬁ‘}eéf AR RO Fher
Be¥%§ %%h/&@ ?f:ﬂcr&r gﬁfﬁﬁ@f@l %)E?.t§0|1|7arfd15 bRe top

ecte iclentl l arg he el enents
re&rafnraémée’asth andledr eareag%\msqtefd oat gheyr \AHéﬁm th§i dop

SONELeLE PhoCTohy ISR Adikrliied over them as

FnSt~any novement atsoever as a result
thereof In the given exanple, the elements 5 are

nerely enbed in the congcye i
TRCorirSFRAEHtdy hPehdts otk ohinflrAln SIS i tave
éS'EEB&@BEEBEdFQdeBguBe yetWhem used) esr idatirst put on
according to a variant el enents 5 couhd %k

Eaﬁéhnﬂemﬂﬁ}%%m ?%lnFBFce To &F andFbr

exapRbecbhehtt NEYisoptdvheedressetl. betes, ﬁHENBdeﬂEte 7
thelr edges, in order to obtain an evegﬁbetter

AficheeurRl TPEeTel Rt tEeRay el Bedh® ?E?irYneromEt fhe

Bﬁﬁﬁagﬂﬁal51@breCEb°n§ha@Uta|tcbﬁdi&ﬁﬁﬁ tf@t ,obtained as
accor g to a variant which is not represented here,

zeprsesehtedsén- fipguaeed - possi bl e.

The construction element 1 can be made in the manner as
represented in figures 6 to 8. Figure 6 shows how the
reinforcement elements 4 are provided in a mould 18 for
pouring the concrete layer 3. The support can hereby be
provided in any way whatsoever, and hence this is not
represented. Next, the concrete for the concrete layer 3
is poured in the mould 18, as a result of which a

condition as represented in figure 7 is obtained.

In principle, one could also act vice versa, whereby the
concrete for the concrete layer 3 is first poured in the
mould 18 and the reinforcement elements 4 are

subsequently lowered in it.

While the concrete  is still sufficiently £fluid, the
elements 5 are provided in it. This is preferably done
automatically, by taking a series of elements 5 from a

stock and by putting them with their lower edges in the
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30 The above-nentioned reinforcenent rods 11 form
supporting neans for a top reinforcenent 16 which, as
represented in WO 2004/ 027178 PCTBE2003/ 000153 fi gure

w62064%2’7‘1%‘a| ly provided in the concrete 7. ThPeET@BE2003/000153

supporting nmeans, which could also be forned in any

ot her way mhatsoever . define.supporting parts 17 for

the top rei nforcement 16 which are situated hi gher

than the top 5 sides of the above-nentioned el ements
The _co Ccty O I t S mgﬁlggyﬁddtﬂﬁya ,

§ﬁ§§§et§sq§&§%e$én & S%qﬁ |5&Fg f%ggﬂgﬁ used, Y

fplr"eifbrlab&yorby hwnsngaf/vaal yibratheg| mREioBf t éhewmrmtlon

the to reinf orcenent, 16 v, L. %@ég th
e o %?%‘t"%' 78t€s pdiFr & ]eov%a]fsa?%r&él a?tg F °r wi
At ooy B, thge &bm&rbm@ silk, rsmchhabeasamﬁdﬂﬁweh in
i'S obtained as_ represent " figure 4, 15

EHest PR I ePedSntoUt t g ﬁnPﬁe%ﬁan%’grthat the
NQRIGS @gRd JfN thiegun emefit § 058wi Fi g ee Hf idicumr Ihoenttfeelded
reinforcenent elenments 4 are provided in a nould 18

: ﬁ@rtﬁpbawmﬁgeﬁﬁeceﬁﬁ%F%?% | ayer 3. The support can

hereby be provided in any way whatsoever, and hence
this is not 20 represented. Next, the concrete for theh
acfiteetithd agtarle3 hass handea@din lith€afplRed Tegoved from the

et A, WLch 3e6PR0bE! QRiRR CRIARAHRYIDA blatkear 1

In-principle, one could also act vice
\a@&fep:\mm tihefigéreohcietebtasimache concret e | ayer
3is first poured in the nould 18 and the
rei nforcenent elenments 4 are subsequently |lowered in
ite Mhi dBedbetieancd of Bedentstvd i agutisf iam'eemds)siﬁ:ll@i.d Thus,

the 30 elenments 5 are pr V|deqb| T h th
i BB %0 a"rﬂtwqoca rp?tak?%cgéga Ser |Y Sor ¢
et St S f £ 08Wér pot which has been turned up51de down
They can also be made rectangular instead of circular.

According to a variant, also locking parts having another
shape than the collar 15 can be formed on the lower side
of the elements 5. Thus, for example, lips, legs or the
like can be provided on the lower side of the elements 5,
which have locking parts at the bottom which are embedded
in the concrete of the concrete layer 3 and/or which are
connected to the reinforcement elements 4, whereby the
actual lower edge of the elements 5 does not necessarily

have to reach into the concrete layer 3.

The present invention is by no means limited to the
above-described embodiments given as an example and
represented in the accompanying drawings; on the
contrary, such a construction element as well as the

method for manufacturing it can be made in all sorts of



stock and by putting themw th their |ower edges in
t he WD 2004/ 027178 PCTI BE2003/ 000153 - U concrete.
| ayer 3, pressing themdown in it respectively,

W RbHsablgy by means of a vibrating notion, tPET/BE2003/000153
creation of a vacuum etc. As the el ements 5 are
provided with air holes 14;13t-he concrete will reach
the same level in 5 the cavities 6 as outside the
elenents 5, so that the |ower edge of the elenents 5

Wald; 2Be sefifi £1 enkky1embesded ingn vhhfhnoonthet &cope of the
concerned After the whol e has hardened, i't can be
rieywevddofr-om the 10 nould 18, as a result of which a
construction elenment 1 as represented in figure 1 is
obtained. It is clear that different variants are
possi bl e. Thus, for exanple the elenents 5 nust not
necessarily have the 15 shape of a flower pot which
has been turned upside down. They can al so be made
rectangul ar instead of circular. According to a
variant, also | ocking parts having another shape than
the collar 15 can be forned on the | ower side 20 of
the elenments 5. Thus, for exanple, lips, legs or the
i ke can be provided on the |ower side of the elenents
5, which have | ocking parts at the bottom which are
enbedded in the concrete of the concrete |ayer 3
and/ or which are connected to the reinforcenent
el ements 4, whereby the 25 actual |ower edge of the
el ements 5 dpes not necessarily have to reach into
the concrete |l ayer 3. The present invention is by no
means limted to the above-described enbodi nents
gi ven as an exanple and 30 represented in the
acconpanyi ng drawi ngs; on the contrary, such a
construction elenent as well as the nethod for
manufacturing it can be nmade in all sorts of
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WD 2004/ 027178 PCTI BE2003/ 000153 -13 variants while
still remaining wthin the scope of the invention. WO
2004/ 027178 PCTBE2003/000153 -14 Cdains. 1.

woashiemt i on el ement for form ng a reinforcaaT/BE2003/000153

concrete slab (2), consisting of the conbination of 5
at | east a hardened concret®&4d ayer (3), at |least a
nunber of reinforcenent elenents (4) and elenents (5)
extending at |east partially fromthe concrete |ayer
didir@nd defining cavities (6), whereby these elenents
designed to be covered with 10 concrete (7) at

a later stage, characterised in that the
ab ve-d1mu Jgnﬁg e ) in avi

consi st cﬁlerre%%rgts V\ﬁlﬁé gggm%{g& m%t urfell%orced
nest e ratnh. s 2(2)Gomnsictiicy ofertdyt copbdnattagn of
to claim har b t
ol ereits T95% caniBeorhSf cobtietoft 130p 2 OYF; TEP' 1825F o
50% ramberet bEr retinfortement ledagents% (90 8nd elements

char ackd | SRR T hat C1 REAhoda: Rk Fntho| ghe, conerete

€- Ifen el enent’s
(5) hawane(dy sﬁ&edelflﬂingheafmti.ew 1§) guahetrieby: these
t hat they are nade mai nly coni cal ; t hat the

consi R1eMede of°seAR& AGHINRY | o( 1§§e &oyekefopwith

vwal I (delaredt | @ Thheyr ane Dpesr ostiahe, b@ﬁéﬁﬁ%ﬁ%f&hed in
that they have the shape of a flower pot which has

been ﬂgﬁﬁédt@%Spggvgomﬁntloned elements (5) defining the
cavities (6) consist of elements (5) which can be

mutually nested as such.

2. Construction element according to claim 1,
characterised in that the above-mentioned elements
(5) can be nested in each other for at least 50%,

and better still for at least 75%.

3. Construction element according to claim 1 or 2,
characterised in that the above-mentioned elements

(5) have'one or several of the following qualities:

- that they are made mainly conical;

- that they consist of one or several side walls (13)
and a top wall (12), while they are open on the
bottom side;

- that they have the shape of a flower pot which has
been turned upside down;

- that they are each provided with at least one air
hole (14);

- that they are each made in one piece;
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hole (14); - that they are each nmade in one piece; WO
2004/ 027178 PCT/ BE2003/ 000153 -15 that they are nade

w8f200‘30?§%c or another usable nmaterial, suchamf003/000153

exanp conpressed waste of tetra-brics, resin-bonded
fibres or the like; - that .they are circular in the
hori zontal cross 5 section; - that they are provided

with |locking parts at the bottom which are designed

to be.enbedded 'Qr%h%ac&onefegﬂ.és@i@ 68) ;artld@{@by usable

|ther or not “catching behind reinforcenent el enents
(4) whitérial aksoh B® efipedgsamphet [HONREESSLE: evalRer of

e rar el s b Bt R9BEEL g Py il 1 e

pr ecelf Fraracters se bove-
nent i emnge ailﬁgenta&-e( S5riarelsit uith ecclien thoericomdedt e Ct®ss
of the hardened concrete layer (3) with a | ower part :
t her e®®StENConst ructi on el ement according to any of

the prgcednay cipd W@ro‘ihdéaCtvﬁ.rtthEIio¢la1rticj1abatt'Ine abovehe
20 nentioned el enents are %Cchor m% g th
const PREE®N “@%n?r?l) lesggng %ﬁa fidfgds in the
mnth %@h&@bﬁ@eYa9é9 QBBVaﬁﬁéﬁeﬁﬁﬂéiﬂﬁaﬁﬁéﬂenbﬁyehtchlng

6. Constiuction el enent accord| ng to claim
char dbekind e ginfiorseMeRs aBLYRRHE i (hedVRiehefe >also

(5) ag,ﬁbgg&{kg g{l %1914 f@orf%a%ger delen (ghement (1) in

such a way ey at refai n anchor ed agai nst
floati ng and possi bl e other forces when

4. Construction element according to any of the
preceding claims, characterised in that the above-
mentioned eléments (5) are situated in the concrete
of the hardened concrete layer (3) with a lower

part thereof.

5. Construction element according to any of the
preceding claims, characterised in that the above-
mentioned elements (5) are anchored to the
construction element (1), only via a part thereof
with which they are situated in the concrete layer

(3).

6. Construction element according to claim 5,
characterised in that the above-mentioned elements
(5) are anchored to the construction element (1) in
such a way that they at least remain anchored
against floating and possible other forces when
liquid concrete or cast concrete (7) is poured over

them.
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30 liquid concrete or cast concrete (7) is poured over
them WD 2004/027178 PCTBE2003/ 000153 -16 7.
Construction el enent according to claim5 or 6,

w6 b@s@shay i sed in that the above-nentioned arriTEEE2068/000153

I'S obtained by nmeans of |ocking parts provided on the
hol | ow el ements (5), wherebysthese |ocking 5 parts at

| east consist of a laterally extending collar (15).

8. Construction elenent according to any of the '

pr ecedifgs £ @k tFon Chakheher | &b ididdatot heLahove 16r 6,
mentioned el ements (5) are erected in rows in )
or t hogohatacitemsednin thatodiq raRavemeadtdpsifd anchoring

accord%ggoggagggd? giﬁ%ad§*%¥“ﬁ88kfﬁéi§5rts provided on

characterirsed in It 15 conprises supporting means
for a tbe rreXifar cetementEl6) ) whevkdyebheshese locking

supporting_means. defj ne orfkng p ' .
re s PRECRA o GhERoLL ROTERE 155" Glatertify Wiithding
above-gbhlapnerb el enents (5). 20 10. Construction

el ement according to claim 15, characterised in that

the supporting parts (17) are fornmed of reinforcenent

rogs, (&dhsexd Py eBéméyt pacedteingo tbe any of the
above-nentioned concrete | a

er (3). 25, 11.
CbnstrBE?F%ﬁi%Weﬁ%ﬁ%méccﬁpﬂgﬁﬁtéﬁi%ﬂi i {hat the above-

pr ecedipgt £bRbdB o XM erisyedair8 t8abctégi N{Wr gt in
el ements (4) aressresent in the above-nentioned

concr epsthagenak JizgrLians-hat the

9. Construction element according to any of the
preceding claims, characterised in that it
comprises supporting means for a top reinforcement
(16), whereby these supporting means define
supporting parts (17) which are situated higher

than the top sides of the above-mentioned elements
(5).

10. Construction element according to claim 15,
characterised in that the supporting parts (l17) are
formed of reinforcement rods (11) extending mainly

parallel to the above-mentioned concrete layer (3).

11. Construction element according to any of the
preceding claims, characterised in that
reinforcement elements (4) are present in the
above-mentioned concrete layer (3) and in that the
above-mentioned elements (5) are anchored in the
concrete layer (3) without thereby making any

contact with said reinforcement elements (4).
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30 above-nentioned el enments (5) are anchored in the
concrete |ayer (3) w thout thereby maki ng any contact
with said reinforcenent elements (4). WO 2004/ 027178

-17%43??%200_3/ 000153 12. Construction el emrengCt/BE2003/000153
g‘ a reinforced concrete slab (2), consisting of
the conmbination of at |easij;a hardened concrete | ayer
(3), at least a nunber of reinforcenent elenents (4)
and elenents 5 (5) extending at |east partially from

the concrete ayer defy.ni it | i
V\he"rze'b °Pﬁ§§8clté¥§me%?%m%§)g a??rgesq?bgrﬁg\gg: IoefJe(g%t/ﬁ%fjced
With cererete &Ixbat(2h,| abesisting, ofhbhacedppiRation of

that the above-nentioned gl e ch
to thea&on&fdikct mréqe&ﬁtco%?&gg%ay\}rrg @éa?{@dlé&t 2
t her eof) Wbk W¥ Cheihfyreenént nelbmesbacrdd e dngeplements

(3), being thereby either or, not_ | d
rei nf or(één@ﬁte&mi)é‘ﬁ s WRASF &%‘é‘ifga?@e% nfrgozil& g&e concrete
concr etlgl}Jieg)/S 3)( 3nd e FBERNEy Ofadit BIEho8) Ngwhdr ey 1Bhese

is so S at said elenents (5) wll at lea tay,
anchor edexgaitisst (B oaBitfg \ﬂﬁéﬁrgP?)ﬁfui Bocoﬁﬁrefgggg?a “ith

cast concrete (7)7{s Jroupech M kbage, 1Tharacterised in
Const r fction e elre,nt for formng a rg}anforced

Concr ettt dthd oybOCRTIREAIRE Dl o1 AMTD St #5f BPCRPTed
| east q:é]a{}g?eﬂf%%glg%gﬁ&?&gpl BDRmend) » (B, | 84Sy Fia a part

nunber ceimen enments (4) and elenents +(5)
ext endiyngriof aaisth paridhal tlyey ro@st héncbher éPéchS?eiayer

c1 eront &1(5) PEABIGCSIHE { S 5B oves el t RO eder e e
(7) at feirdEfcdieage, wiHatacthers ségenn embedded in  said
concrete layer (3), by means of an anchoring which
is so solid that said elements (5) will at least
stay anchored against floating when liquid concrete

or cast concrete (7) is poured over them.

13. Construction element for forming a reinforced
concrete slab (2), consisting of- the combination of
at least a hardened concrete layer (3), at least a
‘number of reinforcement elements (4) and elements
(5) extending at least partially from the concrete
layer (3) and defining cavities (6), whereby these
elements (5) are designed to Dbe covered with
concrete (7) at a later stage, characterised in
that the construction element (1) comprises
supporting means for a top reinforcement (16),
whereby these supporting means define supporting
parts (17) which are situated higher than the top

sides of the aforesaid hollow elements (5).
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that the construction elenent (1) conprises
supporting neans for a top reinforcenent (16),
wher eby t hese supporting nmeans define supporting 30

wiopdobgo20§) Which are situated hi gher than theci/BRp2003/000153

sides of the aforesaid hollow elenments (5). WO

2004/ 027178 PCTBE2003/ 00015318-18 14. Method for

manuf acturing a construction elenment (1) according to
any of clains 1 to 13, characterised in that it at

| eagl  ¢RASIR Fof mBAUERBELU2ANgMRUBENS D uCHOIET eéBeni\e’hta (1)
mould (18) in order to formthe 5 above-nentione

concr etaedoagdng( I, 3 pPEVFARAES th&%cdnbr e?téa’Faa?/%‘?rlsed

(3) with at Al nf.t?@@”?@ﬁst' @on@QEE‘SC6|far§>oh%|1ﬁf;0raﬁﬁr@ﬁ6unt
el enent’s provided in the noul bef ore

and/ or m‘:’rt@q’nqmeconu at mopdd  Hén Jﬁbu@é@lerl fo form the

provi di Iri%%‘}%ognle% hggené%‘_(%té leQeLhe(%o-nCEﬁt Sroviding

bef ore has ened ar e rovided W th
| ocki ng:nmar tsnaretehellraylem-t t 63 smd&&a asaetinforcepgnt, in

rest int ncrete east th l,oc , .
parts; Iagt ﬁer}é“%{%geglgﬁgr eeﬁlg.m §§d34)’ ;ﬂﬂ%lded n
whi ch tdme \Mwil@ I(asr)ense\fedef anm’bheafﬂér the concrete has
above-nentioned npul d ( 15. t acc rdin

to ,
cl ai m PEETCHRRHERE | éEd vihing ¢ BeRhendd) in

(5) areHdakesnavtosidsmlde/ ikl Opas &ta%ien@a sughich are
el ements (5) and are 20 automatically provi ded |n t he

concr etRFapided e thad@rkimghRadkted Atodiaid RetOm stides,
by meang, ofnge ¢hBLAlAdE "™Phi @Be concrete at least with

these locking parts; and in letting the concrete
harden, after which the whole is removed from the

above-mentioned mould (18).

15. Method according to claim 14, characterised in that
the hollow elements (5) are taken automatically
from a stock of such elements (5) and are
automatically provided in the concrete with the
above-mentioned 1locking parts, such by means of a

vibrating motion.



