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and to a nmethod for meking the 10precast concrete panel. BACKGROUND Mbdern
constrgﬁfi n met hods can use wall panels. These precast wall panels can
have 1 li"ghtwei ght and can have desirabl e physical properties of high
strength, water resistance, rigidity, heat insulation, and flame retardant.
For wi de adoption of the precast wall panels, the wall _panels shoul d have a
| ow codiRE SRETE E’gNEh whire tPla”FSF'ﬁ&'a‘b%PlNﬁ,tMgﬁ FRR/MAKING

pr ecastyyBPRERAST CUNCRETEIP AR BRECASTC GNTRETENPANEL WITIPVAFERAL
The application provides a concrete product or slab. The concrete product

i nchuddtOldQBIANPIVMETHOR PR MAKINGdTor nore cl addi ngs. An extrudi ng
process or a slip formng process provides the concrete m xture whilst the
cl addi ngs are provided on one or nore surfaces of the concrete m xture. The
cl addi rdELDrff TIBEHNE@LOEGYnor e conti nuous plastic | ayers and one or nore
anchoring studs. The studs 30are attached to the plastic |ayers and they
extend fromthe plastic layers to interior areas of the concrete m xture

for medmanresdntiapbicidiongelatss tplaasretastcayierete pandl @ daonanethed forxhakiag the The
cl addi ngs allow the concrete product to hold or contain fluids, such as gas
or 1Pi qirecasTRRNGP®RANE! | ayers provide the concrete mixture with a
non- porous covering whilst the con35crete m xture provides nechani cal
strength and stability. WO 2011/ 015997PCT/ 1 B2010/ 053530 2 In practice, the
cont i nFAsKGREXINI | ayer can include two or nore snaller plastic |ayers
that are joined by a neans, such as thernoplastic welding, to formthe
| ar ger continuous plastic layer. 5

Modern construction methods can use wall panels. These precast wall panels can have

15 lightweight and can have desirable physical properties of high strength, water resistance,
rigidity, heat insulation, and flame retardant. For wide adoption of the precast wall panels,

the wall panels should have a low cost.

SUMMARY
20
It is an object of the application to provide a precast wall panel with high manufacturing effi-

ciency at a low cost.

The application provides a concrete product or slab. The concrete product includes a con-

25  crete mixture and one or more claddings.

An extruding process or a slip forming process provides the concrete mixture whilst the

claddings are provided on one or more surfaces of the concrete mixture. The claddings in-

clude one or more continuous plastic layers and one or more anchoring studs. The studs
30 are attached to the plastic layers and they extend from the plastic layers to interior areas of

the concrete mixture for mechanically bonding the plastic layers to the concrete mixture.

The claddings allow the concrete product to hold or contain fluids, such as gas or liquid.
The plastic layers provide the concrete mixture with a non-porous covering whilst the con-

35  crete mixture provides mechanical strength and stability.



The studs often have a shape that w dens out towards the concrete m xture
fromthe plastic |ayers for providing a positive |ocking between the
pl asti c sQers/Ep®7t he concrete m xture. The pl asti c PCagBra0/633d30t he
studs can be produced in different ys. They can be produced 10as one
integrated part for high reliability or they be produced as separate parts
that are later joined to formone part for easier production. In a
speci al case, the plastic layers can include one or nore openings for
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nettlngb;éw' taking up or for absorbing tensile stress of the concrete
product.” Moreover, the concrete m xture can al so have one or nore
Iightmeight materials. The Iightmeight materials 20are often able to
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concrete panel. The concrete panel can be used as a wall panel. 25 The
application provides different nethods of producing the concrete product
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2011/ 015997PCT/ 1 B2010/ 053530 3 or moul ds the concrete mxture to forma
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50@ cothngﬁﬁ a step of depositing a wet concrete m xture onto an el ongated
?' é @ sing an extruder or a slip-fornmer. The casting bed noul ds or
shapes the concrete m xture.

The concrete product can also include one or more reinforcement structures, such as a wire
or netting for taking up or for absorbing tensile stress of the concrete product. Moreover, the
concrete mixture can also have one or more lightweight materials. The lightweight materials

20  are often able to provide lower cost beside ease of use.

The application also provides a concrete panel. The concrete panel includes a portion of the
above concrete product. The concrete product is often sawed after it is dried to form the
concrete panel. The concrete panel can be used as a wall panel.

25
The application provides different methods of producing the concrete product are provided
below.

The application provides a first method of producing the concrete product. The method in-
30 cludes a step of providing one or more claddings on an elongated casting bed. The clad-
dings include one or more plastic layers and one or more studs that are attached to the

plastic layers and that extend from the plastic layers.

A wet concrete mixture is then deposited onto the plastic layers and onto the studs. The

35  concrete mixture is provided using an extruder or a slip-former. The casting bed then casts



After the concrete mxture is dried, a |ayer of wet concrete is provided an
external surface of the concrete m xture. One or nore claddings are
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the filler elements renoved can be viewed as conpartnents for the utility
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to for rgggg%g@l (Lr_ow vol ume areas and yet can be renoved easily. WO

2011/ 01 [ B2010/ 053530 4 In one inplenentation, the filler elenents
include a material with a density that is lighter than a density of the

congr et L xture. A anpl f._sugh erial | I rene f whi ch
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provi dﬁ%\gﬂan egﬁ%/ .rel ease fromthe concrete m xture. The filler el ement
often T AEN¥SVE st ructure. A part of the hollow structure can be renoved
for accessing the hollow part of the structure. An exanple of such filler
elenment_is a 1lOplastic or netal hollow tube. In a special case, the filler
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possible. For example, the cladding can include a fibre-reinforced board.

25  The application provides a concrete product. The concrete product includes a concrete mix-
ture that is provided by an extruding process or that is provided by a slip-forming process.
The concrete mixture includes one or more hollow volume areas that are formed by one or

more filler elements.

30  The hollow volume areas is intended for housing a utility line, such as a electrical cable or a
water pipe, although other uses are also possible. The hollow volume areas with the filler
elements removed can be viewed as compartments for the utility line. The filler elements
are often produced from a material that is able to form the hollow volume areas and yet can
be removed easily.

35



The hol | ow vol une areas are often provided in a lateral direction or in a
| ongi tudinal direction of the concrete product, although they can also be
provi ded wo 20tias99di r ecti ons. This provides for easy of pdeaByno/oeddsithe
concrete product. 20 The hoIIom1voI¥ne areas can be provided inside the
concrete m xture or on external surfaces of the concrete m xture for easy

of i nplenmentation engdi on user requirene licatian al so
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concrete m xture. The holl ow volunme areas are forned by a sawi ng devi ce and
by a suction device. This concrete product allows its design to be changed
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by an extrudi .n? process or by a slip-formng process. These | ongitudinal
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provides for easy of design of the concrete product.

20
The hollow volume areas can be provided inside the concrete mixture or on external sur-

faces of the concrete mixture for easy of implementation depending on user requirements.

The application also provides a further concrete product. The product comprises a concrete
25  mixture that is provided by one of an extruding process or of a slip-forming process. The
concrete mixture comprises one or more hollow volume areas that are provided on one or
more external surface areas of the concrete mixture. The hollow volume areas are formed
by a sawing device and by a suction device. This concrete product allows its design to be
changed quickly. The position, width, and depth of the hollow volume areas can be adjusted

30  easily during its production.

These hollow volume areas can be provided in a lateral or a horizontal direction of the con-
crete product for flexible implementation. Alternatively, they can be provided inside the con-
crete mixture, wherein the hollow volume area is separated from an outer surface of the

35  concrete mixture by a thin layer of concrete.



crete mxture is then deposited on the filler elenents and on the casting
bed using an extruder or a slip-fornmer. The casting bed noulds the concrete
m xt ure twof2ormisdse concrete panel whilst the filler el @ecENBI1COIBE300r

nmoul ds the concrete mxture to formone or nore hollow volune areas. 25 The
casting bed is usually provided with a layer of oil before the concrete

m xture is deposited on the casting bed to allow for easy rel ease of the
concrete mxture fromthe casting bed. 30The nethod can include a step of

at t achiQvis en@ofy claddifgs taslde pesidut 6n bhe ofloes] saeRRsi df et EonRéetmixitrgt ur e.
The cl addi ngs can be used to cover the hollow vol une areas that are exposed
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WO 2011/ 015997PCT/ 1 B2010/ 053530 6 nore filler elements are then provided on
the claddings. After this, a wet concrete mxture is deposited on the
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renoving a_l ﬁrgff concrete to access the filler element, when the filler
el enent Igegﬁe{? ¥ %@??8%'8ﬁs'outer surface of the concrete product by the
concrete layer. 10ln one inplenentation, the filler elenments of the above

t wo rre;rhods are positioned nex o the casting bed such that hollow vol une
ar eds e BRI MPHUESLER also onst O Rere! SOR! MAEGISIO reduCEWeiaBt

I npl engipt @éddet.nahbfng 44 WeN asher@nice ekt.t he above two nmethods are positioned
above the casting bed. This allows the holl ow volune areas to be forned
inside the concrete mxture. In this case, the hollow volune areas are
separ at = . thn
ayer of CRvafth A Bidiisbncib BRel Tk G RRE b i Esa b oG
concr ettee paiddwotretaheduet Abd doncletelpodackis esualfy saparatbd by aesawiogereche- of a
slip-forner gdepositin t _concrete mxture on a casting bed. A portion
ofh?he n\'/\%ﬁt%%ﬁ@rseetvér%%ﬁﬂ?eﬁ)%netl%en separated using a sawi ng 20device to
formtw slots on the concrete mxture. After this, a portion of the wet
concre m xture that is tween fhe t | gt s is renoved using sucking
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provi des anot her way of producing the hollow vol une area. 25The application
provides a nethod of using the above said concrete product. The concrete
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30hol | oveteanixivee isrtban depositedoumibediler geoents andrvre theotdsting bed wsngeareex-i s

then CoYRLPYr o bRE-FHRIPHE: cakthiBel!ASHIES thd cdMeFdt mixture to form the concrete
panel whilst the filler elements cast or moulds the concrete mixture to form one or more hol-
low volume areas.
25
The casting bed is usually provided with a layer of oil before the concrete mixture is depos-
ited on the casting bed to allow for easy release of the concrete mixture from the casting
bed.

30  The method can include a step of attaching one or more claddings onto the dried deposited
concrete mixture. The claddings can be used to cover the hollow volume areas that are ex-

posed or to provide a covering for an external surface of the concrete mixture.

The application provides a second method of producing a concrete product. The method

35  comprises a step of providing one or more claddings on an elongated casting bed. One or



A part of a filler elenent of the holl ow vol une area can be renoved from a
concrete m xture to provide space for the utility line. WD

2011/ 015990RaM/d1BR010/ 053530 7 BRI EF DESCRI PTI ON OF THEPGENERAW 0SNG OF
THE DRAWNGS Fig. lillustrates a side view of an enbodi ment of a

| i ght wei ght concrete sI ab, Fig. 2illustrates a top vi ew of the |ightwei ght
concrete sI . Il lustrat a installing a further
i ght Wén%fﬁt Bonements aitheip atvideon Mokt B1SF 1iima el Sontdld it ot
Fi g. 1.debb&itecidn thesliierbrmentd H0dbn MheeWaddingd asing Hnadxtredecons sRi-forimat I THeanel
of Fig. 3, Fig. 5illustrates a wall bracket for |nstalllnﬂ t he %Ioncrete

wal | p&ﬁéi'”%?eq:f‘l’j’u'd& theicgnergiq mixdirede &muthercoanerale eipdyict WhEsth tillariedqs

concr etrfo e lchsRAMRORd Ae Edritretd rhiRfe tSfoHARMY RRRGeMJIBWARIBhE GFddscal  power
outlet, Fig. 7illustrates a side view of the installed concrete wall panels

of ﬁlg 6, Fig. 8illustrates an enbodi nent of the concrete slab of Fig. 1

that i sy ?p%lfhgﬁ%éﬂ g}f&éﬂcl%%%%&{bﬂrenﬁd ri y%P 8§ccﬂwcfr<%{étt8%cé‘é¥qﬁ9'fuml of

t he concr rat eS a top view of a asti i ng
bed t hamentswhsrme thef filler pleummumgaudnaeddimm en @utdrabrfaa‘,e i the concieitgproduct by

11i 11 uztrat es %IS' de view of the casting bed of Fig. 10, Fig. 12illustrates
an enb }Eﬁﬁ%rﬁ(fre fa)beﬁodum ng the concrete slab of Fig. 1,

10 In one implementation, the filler elements of the above two methods are positioned next to
the casting bed such that hollow volume areas are formed on outer surfaces of the concrete
mixture. In another implementation, the filler elements of the above two methods are posi-
tioned above the casting bed. This allows the hollow volume areas to be formed inside the
concrete mixture. In this case, the hollow volume areas are separated from an external sur-

15 face of the concrete mixture by a thin layer of concrete.

The application provides another method for producing a concrete product. The method
includes a step of one of an extruder or of a slip-former depositing a wet concrete mixture
on a casting bed. A portion of the wet concrete mixture is then separated using a sawing
20 device to form two slots on the concrete mixture. After this, a portion of the wet concrete
mixture that is between the two slots is removed using sucking device to form a hollow vol-
ume area on the concrete product. This method provides another way of producing the hol-

low volume area.

25  The application provides a method of using the above said concrete product. The concrete
product is often separated into several smaller concrete panels by a sawing mechanism

before the concrete product is used.

The method has a step of providing a utility line, such as an electrical wire or a pipe, in a
30  hollow volume area of the concrete product. The hollow volume area is then covered, for

example, using plaster or mortar.

A part of a filler element of the hollow volume area can be removed from a concrete mixture
to provide space for the utility line.
35



Fig. 13illustrates an enbodi ment of the |ightweight concrete slab of Fig.
2, 20Fig. l4dillustrates a cross-sectional view of the concrete slab of Fig.
13. Fig. wbi2biwmsat es an enbodi nent of a cladding for a&CTapznedBs3 ab,
Fig. 16illustrates an enbodi nent of-,the cladding of Fig. 15, Fig.
17illustrates a container that is constructed using concrete slabs that

have t i g /S i tr a cutout view of
a conc%ngﬁ%egﬁ%ﬁh'{bgqﬁ&%{Y#'%lh%f{@g&%?&_l%gw&@s 15 or 16, Fig.
19illustrates a cross-sectional view of part of the container of Fig. 17,
Fig. 20illustrates two claddings of Fig. 15 or_16 that are joined together,
and Fi §i9-21i | | ustlfustrales sifgyieveeian %ngd'meé\%@ lightweiht gPneRie Feba

concr elega i ab_t halBausesidolie s brdY Iiohl notdte SRBEAFER, DESCR PTION WO
2011/ 015997PCT/ 1 B2010/ 053530 8 In the fol F'ow ng description, details are
probi dédotd desciillustratasea sigpedinstaiing afurthes lightwieighh cparrete walkpane! thad is
apparent to one i i e - hat the enbodi nents may be
practised wt houﬁ%%dc(%géfedt?gﬁbs?&{ghtg%?éeﬁg(yfg:g 'o‘\FA/ have sim | ar parts. The

sim | aFigat t s havikstratessafrentpéew ohtnetipstalledt corteeteavas! peanabof Figh®, descri pti on

of thesimlar parts_is her incorpaorated by reference I

oppr opfitth, -t nodbsalS A ERE B e PR G nBkehEiekd BBR BardiTF g« ne

di scl oFig.e6 illUstratessakontfviehof thedastallédheorrdediamesdrelbf MG L heD/055497
A2 with its alternatives %”d 10i npl enent ations are included here as a

ret@rence. The efSYtAPRENE & g'ectkigalroyyer outlet,
Fig. 7 illustrates a side view of the installed concrete wall panels of Fig. 6,
Fig. 8 illustrates an embodiment of the concrete slab of Fig. 1 that is reinforced with
wires,
Fig. 9 illustrates a further embodiment of the concrete slab of Fig. 1,
15  Fig. 10 illustrates a top view of a casting bed that is used for producing the concrete
slab of Fig. 9,
Fig. 11 illustrates a side view of the casting bed of Fig. 10,
Fig. 12 illustrates an embodiment of producing the concrete slab of Fig. 1,
Fig. 13 illustrates an embodiment of the lightweight concrete slab of Fig. 2,
20 Fig. 14 illustrates a cross-sectional view of the concrete slab of Fig. 13.
Fig. 15 illustrates an embodiment of a cladding for a concrete slab,
Fig. 16 illustrates an embodiment of the cladding of Fig. 15,
Fig. 17 illustrates a container that is constructed using concrete slabs that have the

claddings of Fig. 15 or 16,

25 Fig. 18 illustrates a cutout view of a concrete slab that is equipped with the cladding
of Fig. 15 or 16,
Fig. 19 illustrates a cross-sectional view of part of the container of Fig. 17,
Fig. 20 illustrates two claddings of Fig. 15 or 16 that are joined together, and
Fig. 21 illustrates a cross-sectional view of an embodiment of a concrete slab that
30 uses the cladding of Fig. 15.

DETAILED DESCRIPTION



page 18, line 14 to page 31, line 21 together with Figs. 1 to 7 of WD
2010/ 055497 A2 with its alternatives and inplenentations relates to an
enbodi mrerwoab112016®3t i ng machi ne for produci ng concrete ®CahB2amOS3E a
met hod of producing concrete slabs,,15- page 31, line 26 to page 32, line
26 together with Figs. 8 to 11 of 2010/ 055497 A2 wwth its alternatives

and inplenentations relate to.enbodi nents of a. I nej. a 32, Jine
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| ayers of a concrete slab, 20- page 34, line 11 to page 35, line 15

t oget héradiisef Viihgat such 4edailss of WO 2010/ 055497 A2 with its alternatives and
i npl enentations relate to supporting rollers of a casting machine, page
35, line 19 to page 37, line 9 together with Figs. 17 to 19 of WO

20106/ o55argeaRelpv haver simiat rarisatlne senitaTdartaplavedtr samemartrainziess oothe net hod

of treaty r ; : T k line 31
Coget har e o neBRERGE s pirmies S tiep) iftSrtafA BAgRrebe.

i mpl eneviteat mppoprieteathereloy edueimpodpetiion abfexd withsti limgitingthe disclosyrage 39,
line 1 to page 40, line 8 together with Figs. 21 to 23 of WD 2010/ 055497 A2
with its alternatives and inplenentations relate to a wall panel that is

pr oduE &br byk%otﬁr&iriri@gs,ﬂ’aé 0] lmd]iments @&QVK/) 20, OAOBB&Q'/lAZtvﬂtrﬁmw‘M?tivleb @d10
together with Figs. 24 to, 30 of WO 2010/055497 A2 30with its alternatives
and®i mpleleRnit ﬁ@r?él%id@dt*@rﬁiaﬁﬁerﬁgﬁﬁ”?ﬁ- é‘&ﬁmw'ﬁ“%’é@é%!%o\’"Ba& possi -
bl e nethod of producing the wall panel, and to a nethod of using the wall
panel s, page 44, line 14 to page 48, line 20 together with Figs. 31 to 39
and wi tPappd38, ine 4 tanrpgnd b/ lnssdotpapthenmith Figss 14p /e VO 219/Qavd 97 A2 with

e i e R R RS
page 48ucingrmengite slapaged49a réthed oF praoigeingesonietdrsiabg,. 40 of WO
20101 993480 L2 40  hodhd SRS LB AL IS IRELALIGU0 AFTER0 2"
21 to pateitsSdierhatives 23ddtimginetatidnshelatgt eBodimedts offa WeN gadd)/ 055497 A2
N e EIRS e, a0 Bl ETETt el SR el gt o RloRRg) Y @
with its alternatives and implementations relate to applying a different top layers of a con-
crete slab,
20 - page 34, line 11 to page 35, line 15 together with Figs. 15 to 16 of WO 2010/055497 A2
with its alternatives and implementations relate to supporting rollers of a casting machine,
- page 35, line 19 to page 37, line 9 together with Figs. 17 to 19 of WO 2010/055497 A2
with its alternatives and implementations relate to a method of treating polystyrene beads,
- page 37, line 13 to page 38, line 31 together with Fig. 20 of WO 2010/055497 A2 with its
25  alternatives and implementations relate to an embodiment of a casting machine,
- page 39, line 1 to page 40, line 8 together with Figs. 21 to 23 of WO 2010/055497 A2 with
its alternatives and implementations relate to a wall panel that is produced by a casting ma-
chine,
- page 40, line 12 to page 44, line 10 together with Figs. 24 to 30 of WO 2010/055497 A2
30  with its alternatives and implementations relate to different precast wall panels, to a possi-
ble method of producing the wall panel, and to a method of using the wall panels,
- page 44, line 14 to page 48, line 20 together with Figs. 31 to 39 and with Fig. 41 of WO
2010/055497 A2 with its alternatives and implementations relate to an embodiment of a

casting machine and to a method of using the casting machine,



page 54, line 5 to page 71, line 6 together with Figs. 46 to 51 relate to
enbodi nents of the wall panel that may be produced by a slip-forner and to
possi bl e Woghtwvasght concrete m xtures, 10- page 71, |i ReTAB20t@0i3as8pe 74,
line 2 together with Fig. 52 of WD g010/055497 A2 with its alternatives and
i npl ementations relate to a flow chart of a nethod for optim zing the

duct i j f b i ' _and
Prge 74Pa0p D, i 22 15gE0e 50 e [ Boelsge i i ifg AR BB AR AAE 185as7
A2 Wit hitetratiabd enaahpleeenaitidns rheeRinadrhissEmeat it shoks andfdf aweshdtiie of a

met hod of optim zing the density 15o0f a concrete m xture for use by a
cast i nG2RHhIMRENNEi gs. 1 and 2 show a side view and a top view respectively
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of the concret b 601 b osite
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601. A plurality of polystyrene tubes or polystyrene cores 607 are placed
wi t hi n dusbBomerstorf e lsancretsmbitiyredopuserpiea sasing yaehiee ciites 607, as provi ded

here, ¢ - : O QfLﬂvJ 1585 ggg[;/ I 104053530
10 ot he?ﬁ\%?&’sﬁﬁﬁ %?B%%/Zt?mn%gge% g?%sr V\}é@flgﬁgl n gnt acq W t7h'§‘t2%9rl1tgl | ow
core 6@8ermRbvgsapd engementitioos celbledd aStow oiarhiad a Buthod dleodtiotiziogtiuch denmsitys

606_.and_t he L ystyrene cor 607, have the sanme rectangular profile.
Pog?ti c%? Cgpgtp%%ﬁﬂ%}]l%o@rg%? §§§§§sgr§g e 'n§S positions of the polystyrene
cores 607 are indicated by nmarking on the fibre-reinforced boards 604 for
easy 5|F(l)gcsé.lt1I ann% é) ];hcgvv % s,ri]é)eI \'/i‘éW acn%rae to%o\ﬁev% ?gsge%ﬁvg)(/) lo}lgtp (chunc(fa‘lor? %58 %f g?iéht-

weight concrete slab 601.

20 A bottom surface 603 of the concrete slab 601 is supported by a plurality of fibre-reinforced
boards 604 whilst the fibre-reinforced boards 604 are placed above an elongated casting
bed 605.

The fibre-reinforced boards 604 are placed next to each other such that top surfaces of the

25  fibre-reinforced boards 604 are positioned next to the bottom surface 603 the concrete slab
601. Fig. 2 shows edges of the fibre-reinforced boards 604 being adjacent to separation
lines 612.

The concrete slab 601 has lateral hollow channels 606 and a longitudinal hollow core 608.
30  One side of the concrete slab 601 has a longitudinal groove 609 whilst an opposite side of

the concrete slab 601 has a longitudinal tongue 610.

The hollow channels 606 are provided on the bottom surface 603 of the concrete slab 601.
A plurality of polystyrene tubes or polystyrene cores 607 are placed within the hollow chan-

35 nels 606. The polystyrene cores 607, as provided here, connect to the hollow core 608. In



In a generic sense, the concrete slab 601 can have one or nore | ongitudinal
hol | ow cores. Wod, plastic foam fibreboard, brick, or other simlar

mat eri al wenorigpk®ee t he pol ystyrene cores 607. | nsteadPofi/iBieo/hsss5300w cor e
608 being connected to the polystyrene cores 607, 10the hollow core 608 can
al so be separated fromthe pol ystyr ene tubes 607 by a | ayer of concrete.
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that an axis of the polystyrene tubes 607 is extending in a |ateral
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room FRofgeree.Shows possi bl e steps of i nst alling the |ightweight concrete

wal | panels 615 to forma wall. The wall panel 615 has a | ongitudi nal
hol | ow-core 623 as well as two horizontal holl owtubes 607, as illustrated
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step of equi ng the wall pane wth a for nmounting
t he vvalcretpamj GlGIRSE hedtodiowm@reéoﬂi and ted ehanniets 6@d hctmsasiseagdeaysi fer electrical
g str , rlleFlg, 5. A "v" shape portion of the wall bracket 622 is |ater
rte CfOOpr’?' upper end of the hollow core 623. 5 An upper wooden gui de
617 and a | ower wooden gui de 620 are afterward nounted respectl vely onto a

ceiling.618 and a flo he r oo rtar 626 i s e . pl.aced
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board 604 and such that an axis of the polystyrene tubes 607 is extending in a lateral direc-

tion of the concrete slab 601.

Following this, wet concrete mixture is deposited over the fibre-reinforced boards 604 and
25  over the polystyrene tubes 607 to form the concrete slab 601. The polystyrene tubes 607

form the hollow channels 606 within the concrete slab 601.

After the concrete mixture is dried, a sawing mechanism separates the lightweight concrete
slab 601 into two or more lightweight concrete wall panels 615. These concrete wall panels

30 615 can be used later to form a wall of a room.

Fig. 3 shows possible steps of installing the lightweight concrete wall panels 615 to form a
wall. The wall panel 615 has a longitudinal hollow-core 623 as well as two horizontal hollow-
tubes 607, as illustrated in Fig. 4.

35



Wedges 629 are then put into a gap 632 that is situated between a | ower
edge 631 of the lifted wall panel 615 and the floor 621. The gap 632 is

| at er st Wbedimitsd»7wet nortar 626. The 15wal | bracket 6P2TiIB20ab/83353then
fixed to the ceiling 618 with a screw or a rivet. A front view of the
installed wall panel 615 is illustrated in Fig. 4. Later, the nortar 626,
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associ ghedorospected el ectrical cables or wires. 25An exanpl e of such

equi pping is shown in Figs. 6 and 7. Figs. 6 and 7 show the installed
conerete wall panels 615 that are equipped with an el ectrical power socket
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to edges of the one polystyrene core 607. After this, the exposed part of

t he polystyrene core 607 is renoved. The renoval is such that a passage to
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Figs. 6 and 7. After this, nortar or thin plaster is applied to close or
cover the opening 635 and the _exposed | ateral channel 606. 15 The opening
637 i s Inataeneds saperl tmmonar (AP capRaaeriaaey wish foams ghie eryth srnséuelian i cal

POYET  $05K8hat J%\ﬁg,q,ﬁgﬁf%kp ﬁ'?nds created with a drill saw to connect the

opening 637 to € 608. A cable 637 is afterward inserted in
the holl ow core 608 via the opening 637 and via the channel 639 to the
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606. trical power socket, as well as associated connected electrical cables or wires.

25  An example of such equipping is shown in Figs. 6 and 7. Figs. 6 and 7 show the installed
concrete wall panels 615 that are equipped with an electrical power socket and an associ-

ated electrical cable.

The concrete wall panels 615 have a first opening 635 and a second opening 637. The

30  openings 635 and 637 are used for installing electrical power sockets. The first opening 635
is positioned next to a portion of the hollow core 608 and is contact with the hollow core
608. The opening 637 that is situated a short distance away from the hollow core 608 and is

connected to the hollow core 608 via a hollow channel 639.



Fig. 8 shows an enbodi nent of the concrete slab of Fig. 1. Fig. 8 depicts a
| i ght wei ght concrete slab 640. 25The concrete slab 640 has a | ongi tudi nal
hol | ow cowe 26tid189%d | at eral hol | ow channel s 646. A pl ur &Cirip2006/03363nf or ci ng
wires 650 is provided within the cgncrete slab 640. A plurality of
fibre-reinforced boards 643 is attached to an external surface of the
concrete sl agw64 The .hol 8Hv channel s q??G are. Erow dedton a bgtto surface
645 of 1HeMEOICr %eﬁﬂ%Bp'éﬂ e W pﬁB?'ﬁ& ERPTEEOLeRES U BPRY I wi t hi n
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concrete slab 640 for enabling t concrete slab 640 to bear a greater
mechaningéx} ©dhe syresad |ﬁ§?r@ip’>htaéﬂ§||@0@ fsopreaed. The wires 650 can be
pre-stressed and it is also possible to provide a netal wire nesh, such as
rabbit fence, together with the wires 650 or in place of the wires 650. In
a generTdle reethsd cah Hraa:llaxﬂma stepeofsbmbviBg@ thamlagérsal oaocietenf tholiaterahe@hannel

f|brer i.nf or ced 43 The o rovi de nough stability to
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640 such that the concrete slab 640 does not need the fibre-reinforced

boards 643 to row de the bilit The concrete s|lap 640 .is Iat er cut
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has a wide first surface and wi de second surface that is opposite to the
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el ongated steel casting suc pol ystyrene t

posi t i aheppleddoe elaseeorfoobertheaipehigdsd drokthd egpasediataral ¢chansel §0e wi res 650

arg pl aced on and above the pol ystyrene tubes 647. Wt concrete m xture is
R de- 20posited on the fibre-reinforced board 643 to formthe concrete

sl ab 64e (ijwing%?ﬂbiem@teebreatw«bmrne walk/mrsalBMEfqnnhsfcamygmrEedeuﬂmesl @Werand t he

W res 650. a eci enbodj nen, crete lab 640 d ve t he
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Sast | ngibBE PENPE? todte aXursen lateralyBangsl 696 MotREoNbeaaies 9 BAPpl aced
onyphe Jpak %%%&rtifﬁepéﬁlﬁgg?ﬁ“tﬂe cAhh&d| 55‘36' nd EHéee%Ee&ﬁléﬁa%ﬁarme%‘BH%e IS

deposited onto e ol casting be onto the polystyrene tubes 647 to
formthe concrete slab 640. After dryi ng, the Iayer of oil allows the

gener | & &g Ao an bhepdridi SEREC R Y a P ot FEE ¥ et B o B en
types afeteisks640.

25  The concrete slab 640 has a longitudinal hollow core 642 and lateral hollow channels 646.
A plurality of reinforcing wires 650 is provided within the concrete slab 640. A plurality of

fibre-reinforced boards 643 is attached to an external surface of the concrete slab 640.

The hollow channels 646 are provided on a bottom surface 645 of the concrete slab 640.

30 Polystyrene tubes 647 are provided within the hollow channels 646. The polystyrene tubes
647 contacts the hollow channels 646. Both the hollow channels 646 and the polystyrene
tubes 647 have the same profile. The wires 650 are provided next to the polystyrene tubes
647.



Fig. 9 shows a further enbodi nent of the concrete slab of Fig. 1. Fig. 9
shows a concrete 35slab 655 with a circular hollow plastic tube 658 and a
rect angulwio 2baldiese7net al tube 660, WO 2011/ 015997PCT/ | BROABZ0&BH3H 14
which are placed within the concrete slab 655. A fibre-reinforced board 657
is attached to an external surface of the concrete slab 655. The netal tube

St hat - 9RE U SR HTORR AN e AT S e BB 7P ik P PPS b e Wt Bom.

sur f aceyredtdr @Bh&®S loadtBietaRingsip ensildderdezs8The wiree \e5dednWet freldirdbbed gemfr et e
slab 655 and is t‘)el aced at a smal] di stance above the bottom surface 662.
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hol | owggbqﬁtm @agglg,et@g,r@glgm_he rectangul ar hollow netal tube 660 for easy
| ocat i ng. he rectangul ar hollow netal tube 660 is intended for hol ding

a u5|I|ty I|ne such as an electrical wire or a water pipe. The netal tube

660 can, be.casliundLind Bhdiafe MLOXAGLAY RD AGE Giol Akl LAl hAR I HfocRbact ng

I ne. ow pl a |sa50|n
hol di ng‘p48h@heJW|r‘eist6)’50Idane)r0\7l’heehomgmmplll|b/§b|re3|slmn;ﬁ’58$lhg, tmmlargaaed tém-om t he
fibre- re|nfor d 657 i,C n be remved to
expose SAMNPaEDs A7 08 ORGs™Y sBRsY ek inad M hEiFeel THIECAE BBe Rt BBRRS o
for pl dprergeinforcedtiidardsy 643 teprokidBite sbilishows a set-up that is used for
produm ng the concrete slab 655 with the plastic tube 658. Fig. 10 depicts

nl@l ongated casting bed 660 that is provided on a flat concrete floor 661.

Tr acks The dolclete 8RB 640ris et int @bverflp st alRiclk Bndt@howAtherd65 are placed
on both | ongitudinal sides of the castlng bed 660. The rod 665 is inserted

into the tube 658, as illustrated in Figs. 10 and 11. 25 To produce the
sai d copel g%oﬁlﬁlbro@dh@(tth(e%ﬁﬁre@)él%ﬁ bul@'lgge&é} eﬁ%él&mgﬁ%b@gg églgﬂfrﬁc?‘su ng

bed 660 to deposit wet concrete mxture onto the casti
concr etbeam &43has eovide frst Iaerf@teamd g widthescapdigurfahe thaicisommm@éephe firet

tlc 658 fr A in he. sai osition of
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concret e sl ab 655. After t h| s t he rods 665 are rem)ved fromthe tubes 658.
Fig shovvs rrbodl pr o e concr e f Fig. Fig.
59 ho e PBR St eI biecad Phentdel dee icbrior drstey Bd 543t ety ere
slab 7k} rbrs t@e‘é@?@?@po?ﬂﬁéﬁ&i 8bdexthef®re Adinforced board 643. After this, the wires
650 are placed on and above the polystyrene tubes 647. Wet concrete mixture is then de-
20  posited on the fibre-reinforced board 643 to form the concrete slab 640. The wet concrete

mixture covers the polystyrene tubes 647 and the wires 650.

In a special embodiment, the concrete slab 640 does not have the fibre-reinforced board.
To produce this concrete slab, the polystyrene tubes 647 provided directly onto the steel
25  casting bed, for example, by gluing the polystyrene tubes 647 directly onto the steel casting
bed. The casting bed is then coated with a layer of oil. The wires are later placed on the
polystyrene tubes 647. After this, the wet concrete mixture is deposited onto the oiled cast-
ing bed and onto the polystyrene tubes 647 to form the concrete slab 640. After drying, the
layer of oil allows the concrete slab 640 to be released easily from the casting bed.
30
In a generic sense, the lateral polystyrene tubes can be replaced with different types of

tubes.

Fig. 9 shows a further embodiment of the concrete slab of Fig. 1. Fig. 9 shows a concrete

35  slab 655 with a circular hollow plastic tube 658 and a rectangular hollow metal tube 660,



WO 2011/ 015997PCT/ 1 B2010/ 053530 15 An el ongated casting bed 715 supports a
bottom surface 717 of the wet concrete m xture 735. A top surface 718 of
the wet cwocepatEswxture 735 has two parallel slots 719ramdBA2Q0i3k3t are
positioned a |ateral direction of the concrete slab 712. A sucking device
723 is 5placed above the slots 719 and 720. Two guiding plates 725 and 726

are al sq.positione n the top surfa 7 and. are ace xt . to t slots
R R A N R T N st e o
sur f acen/eherhal anfdcBrREthdsriorets sidb 648, concrete slab 712. The slots 719 and

720 al so extend from one | ongitudinal side to another |ongitudi- 10nal side
of the concrete slab 712. The concrete m xture 735, as provided here, is in
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i | lustnedagielgin Fig. 12. An opening 730 of the suction de- vice 723 is

intended for placing near to the slots 719 and 720 and it is used for
takPng the portion 732, which is positioned between the slots 719 and 720,
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be renoved ormn w channel . One net hod of producing the
| at eral hol |l ow channel is described below. The nmethod in- 30cludes a step
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2011/ 015997PCT/ | B2010/ 053530

20  Fig. 10 shows a set-up that is used for producing the concrete slab 655 with the plastic tube
658. Fig. 10 depicts an elongated casting bed 660 that is provided on a flat concrete floor
661. Tracks or rails 663 for an extruder and support 664 for rods 665 are placed on both
longitudinal sides of the casting bed 660. The rod 665 is inserted into the tube 658, as illus-
trated in Figs. 10 and 11.

25
To produce the said concrete slab, an extruder moves using the rails 663 over the casting
bed 660 to deposit wet concrete mixture onto the casting bed 660. The concrete mixture
covers the plastic tubes 658. The rods 665 keep the plastic tubes 658 from moving or from
bending during the said deposition of the wet concrete mixture. The concrete mixture later

30 dries to form the concrete slab 655. After this, the rods 665 are removed from the tubes
658.

Fig. 12 shows an embodiment of producing the concrete slab of Fig. 1. Fig. 12 shows a
production 710 of a lightweight concrete slab 712. The concrete slab 712 has a wet con-

35 crete mixture 735.



16 wet concrete m xture 735, which is positioned between the slots 719 and
720, by a sucking action. The renoving forns the |ateral holl ow channel on
t he concrwOeosllaw9712. During the renoval, the guiding pCcauBm®1¥2Bsand 726
shield parts of the wet concrete mxture 735, which does not need to be
renoved for formng the hollow channel. 5 This inplenmentation has the
advantage of flexible formation of the lateral hollow channel. Positions of
t he hol | ow channel can be easily changed as needed. Wdth and depth of the

hol | ow A@BRgted @BstigSifedOB1 B agpdortsaribstesre dubscd Eﬂﬂbftﬁd wet CbAcrate)@inelineC
sense, _the hollow channel can positioned in a lateral or in a_l ongl t udi nal
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14 include parts of the Fig. 1. The pol ystyrene tube 607 conprises two
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pol yst i1 % doiei sits 719 @naraz0segmedted froroon e bitading rsideytodarsiitsrtioslitdance
and are EOSI tioned near Léﬁ’r# he hol |l ow core 608. The hollow core 608 is
seplr at@4Sife SMNBEANCTRYR s@lx ftces of the concrete slab 601 and the
separation does not include the polystyrene sections 740. 25 This speci al
enbodi nent is used especially when the separation of the hollow core 608

f r om t H@eganerate migirec f &1 @sdirayjded hete & is@ samirdry IRawet Riate dherauidiba does
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Fi g. lsushagsnaledtacklicable8r@ whiet pipenpri ses a thin sheet 872 and a

plurality of anchoring studs 873 that is attached to the sheet 872. The
sheet 872 and the anchoring studs 873 conprise plastic, 35such as hi gh heat

st abi | iTARGURALY BEABY 7288 Rterlic8 Hod@Rtving gbbﬂ@h%@%%é@érﬁﬁé@mlxtum%
2011/ 015997PCT/ 1 B2010/ 053530 17 The sheet 372_is intended_for attaching to
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mlxture 735. The removal forms the hollow channel.

25  Moreover, the guiding plates 725 and 726 also serve to shield parts of the wet concrete
mixture 735 from the suction device 723. The shielded parts are positioned next to the slots

719 and 720 and are not required to be removed for forming the hollow channel.

One method of producing the lateral hollow channel is described below. The method in-
30 cludes a step of depositing the wet concrete mixture 735 on the casting bed 715 by an ex-

truding process or by a slip-forming process to form the concrete slab 712.

After this, the guiding plates 725 and 726 are positioned on the top surface 718. A user then
uses the guiding plates 725 and 726 to guide a saw for cutting the wet concrete mixture 735

35  toform the slots 719 and 720. The suction device 723 later removes the portion 732 of the



In a generic sense, the sheet 872 and the anchoring studs 873 can be
provi ded as separate 1lOparts that are joined together at a |later step or
t hey can we 2prionsded as one integral part, as illustrat @TIIB20/)/Q535306.
One concrete slab or wall can have,gne single cladding 870. It can also
have two or nore cl addi ngs 870, wherein the claddings 870 are joi ned

her .b |.di ng,. to, 15f | addi | e of
this 1 et RbuSBRhT LT 3e PSS pRRonGuSkERE BF Siofsc B eRL 7RG et SIS ha
i's consiclivet B residving foems enciagiral iAo chaBrdl, orihieonbrte slabe 10l Bddhggse 870

of Fig. 15. 20The concrete_panels 874 are joined to each other vja nortar
to for AEMANelsErIUFIBI PEeST #RANG 720 shigld E?I“Jé‘%j%fi thg wed PONGEE MBHES SPoWBKEh

ot her YoasRbfbdFtded A& &3 fbpgofrmwgtﬂe Hollb®'ch@hnaal | surface of the
S

contai ner 877. The plastic wel are also called welding seans. A

rei bf orcenent steel ring bracket 876 surrounds the concrete panels 874.
25The i i L - gaps
bt veen L, gnerefiof fos Bfb E5nRL SR IdElon e el LBy LA ces
t he comasétoes paire isolBwichanget trer bes agsilytdnanged es ceadedtWidtaaed de@hbf dtan

W t hst an reater, internal pressure. .One net hod of building the

cont ai %@ﬂo‘gﬁam%lcﬁa Soab%?gﬂr?’oq‘dﬁéﬁ?%%?? ﬁengr%g. concrete panels 30874
vertically to formthe walls of the container 877. The concrete panels 874
are arranged on a floor 875 such that the inside surface of the container
8770 hadn AHESNENS 8875y t@e/bom fragn %arbEl?_%F%fé?ds'U@r'aE?éa'd?r”rﬂ Reondidiandire i 77
has a GRAGFeEcHHrétBGRb AR AHdighliRber ditettiidhs ok alsbsRmne!Sci8ddinglcenal so
connected to each other WO 2011/015997PCT/|B2010/053530 18 by a tongue and
gr oove begR¥Aed AN thesuifanegefeharangeisosieb €A frecaaverng thethdigwighanedl. Wheh a
concre aned 74 : kets
575, oo o Pr'a o ans, T dntRly D gaet Rk by cing Brocse B B
877 ana sipdorming process. Bi8Y Bondretehwpixtbloat/abwan iBITde ase bt ngse lightwdighhmBitey.

19. A snh?et of a cladding 882 that has an- choring studs 884 is afterward
rofPed"6Ver the wet concrete mixture. The concrete mixture 880 flows around
and wraps around the anchoring studs 884. In this manner, the sheet 882

bond i.th th t 1 Xt 880. 10T | ast.i di is th
bonds WA (e CRISS) € L XLIL e D80 ICTRer el est Vol A S A5

Fig. 1. The polystyrene tube 607 comprises two polystyrene sections 740 rather than one

section.
20
The two polystyrene sections 740 are placed along a straight line. Inner ends of the two
polystyrene sections 740 are separated from each other by a short distance and are posi-
tioned near to the hollow core 608. The hollow core 608 is separated from exterior surfaces
of the concrete slab 601 and the separation does not include the polystyrene sections 740.
25

This special embodiment is used especially when the separation of the hollow core 608
from the exterior concrete slab surface so thin that the separation does not have space for
the polystyrene tube 607. In certain extruding process implementations, the separation can
be as thin as 5 millimetres. Placing the polystyrene tube 607 then at the separation area

30  canresultin the polystyrene tube 607 interrupting with a formation of the hollow core 608.

Fig. 15 shows an embodiment of a cladding for a lightweight concrete slab. Fig. 15 shows a
cladding 870 that comprises a thin sheet 872 and a plurality of anchoring studs 873 that is
attached to the sheet 872. The sheet 872 and the anchoring studs 873 comprise plastic,

35  such as high heat stabilized polypropylene or high-density polyethylene material.



882 such that they can hold water. This process is simlar to steel

wel ding. Surfaces for welding are firstly cleaned such that they are free
of dirt, wOl2p11ansmat er. A thernoplastic gun i s then use@®CraBieeads3ap t he
wel ding areas. A rod of anticorrosijve material is later used to form

wel di ng seans 879 for closing any gaps between the adjacent claddings 870
and any gaps 1l5between the adjacent walling cladding 870 and the fl oor

cl addi ng 882. For additional reinforcenent to withstand any internal

pr essurmhetdhebh87 Z Rh@naed fét Altaching to be‘rghtvtzmgml@bhcﬂa?@ sia® Smiappaé soponagt he
contai ner 877. 20l n a generic _sense, tcg)gggreten%)q)]oduct such as the

concr etSY5:t ThgApchedno stugs 848 arqiéseq e eMaadding e sneen-t hen

be att %?&@@Ié%'ﬁd"%sq%%f‘éo%%@W?h@hét@ﬁal%% S ot BTt &S 8Rch oty
concrete mxture 880 waps around the studs 884 to attach the cladding 882

ont & t BUdSCHGY @Esheperlgeeh thabtheyearainontroseysaand et theytaas resisidenringiardier e
possi blg CP%I%lC%&e\A%Itére{)?ﬁéé e dofl re?é 38'8'?91 v%ootlhle'b% %73) gﬁ‘gé %s{;’di Yo

mechani cal 'y anc¢hored rnDpIas |n|ng na se ernative, the
cladd|mgnaﬁawdmm@ad@ghbmrﬁhuuﬁnlun1f|In1|n its mddle part. In a further
alternative, the cladding 870 includes a lining that has openings to serve
as a nonitoring space. WO 2011/015997PCT/1B2010/ 053530 19 I n anot her

al t er nah avgnetibgensde dick ﬁ@eéimzimltudeacraom@ stedh§TEoen balpesviddd adreépdrate
resistant to acids an e nateri a\? can be electrical IX conductl ve

d
and¥ caPaps thahAe ining wﬁ\(@er%fﬂéater StPR 0 1Yy Ganehe RIOVIAEAZS Qg INfageal DaHAEP ng

870 I nGlustrateddnF@ttest abi I i sed pol ypropyl ene material. 5This material
of fers resistance to aqueous salt solutions, alkalis, and acids as well as
| ong- term terrper ature resistance. In another alternative, the cladding 870

i ncl udes, (g%. [h% o | (Fﬂqg r H
pol y-vi nyef’ch ?Fuor |6 L&; ﬁi\%u(grgezél %@ Ef'n oro- (gaf:a@ Y b?é(; s(.)r T8rei n an
al ter naiaddmgst&?@ wihackin the daddinge Bllies Jpnweidogetbsr sy awtanﬁmwhml weldiag, to
possesses | se alternatives all ows
hzgcl iﬁmﬁ g]?ga g ﬁ)i % e%ﬂé\\‘sfsg@’gkéééﬂ Ianmabl e,
i ml5pact-re5| stant el ectri cal | y conducti ve, UV (uI tra-violet)-stabilised
or bei t hst and : ant.i id. Fi 21 shows a
cr oss- A ekt Sataint 627 Pl 6oRYBictere RO G P 26 8 Hncl udes
a concr\,ﬁ{@ ﬁé\)@ﬂh@Qﬂﬁﬂﬂn@Ss]@d)le@S’]@ pl astic sheet 893 and a
fibre-reinforced board 20895.
20  The concrete panels 874 are joined to each other via mortar to form walls of the container
877. The claddings 870 are joined to each other via plastic welds 879 to form an interior
wall surface of the container 877. The plastic welds 879 are also called welding seams. A

reinforcement steel ring bracket 876 surrounds the concrete panels 874.

25  The claddings 870 act an anti-corrosive layer. The welds 879 close gaps between adjacent
claddings 870. The reinforcement steel bracket 876 forces the concrete panels 874 together

such that the concrete panels 874 can withstand greater internal pressure.

One method of building the container 877 includes a step of erecting the concrete panels

30 874 vertically to form the walls of the container 877.

The concrete panels 874 are arranged on a floor 875 such that the inside surface of the
container 877 has the cladding 870 whilst the outside surface of the container 877 has a

concrete surface, as illustrated in Fig. 19. The panels 874 are also connected to each other



The plastic sheet 893 is | ocated next to a first surface 896 of the
concrete slab 890 whilst the fibre-reinforced board 895 is situated next to
a second worhaoas®I8 of the concrete slab 890. The firsPCIuBiawes38Y6 faces
the second surface 898. 25 The plastic sheet 893 has nultiple studs 900
that are attached to one side of the plastic sheet 893. The mul tiple studs
900 extend fromt astic sheet 893 into inner parts e C cre

i xt ur SY0PnONR abd R RBRC YR it erpl At ARty ehgp gy Mert BRS EiEa
from t hensReOnBrianMrosardiSs Y can béisscdray &6 tHef flaep 876 Blyratkdts 878.
Functionally, the fibre-reinforced board 895 provides a protective |ayer
for the concrete mxture 891. The concrete layer 902 is intended for

bondi ng:o"llbﬁlnfg' tHFsecér?dré'tfe%&ﬁﬁe '@Qéréjp&%d i@ e oresa U PGRr898n&Hr t he
concrete m xture 891. The studs 900 are used for attaching the plastic
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bl asti ¢ oM, 2LLBAI0SABCTIY FARIOLAP R0 BRAE mAHR, RHGVIAER @ gRAliePOr ous

| ayer for e concrete m Xxture e concrete s can be
used f (&SOo‘tomsaaruumrganld rapsearouny tressamthofihgistisls EBZﬂelnTtkmdqmdnoer freoshesit 882t he
concrete ﬁ al igo 'r? d scrl be% ﬁel ow. 5 The nethod includes a step of

pl aci ng)oln B ﬂ)lh 8%rﬁ rinxggg § to an el ongated casting bed of an extruder.
The plastic sheet 893 is laid on the casting bed such that the studs 900

can receive the. concrete m xture 891. 10Th xtruder_| a d 05|ts t he wet
cohbr et Z‘eﬁ‘T‘QP'ﬁﬁtéC ‘Qg'ﬂ'r@dﬁéh%%effﬂrﬁ?@@ PR fg@f%j"%ﬁ!ﬁj 7c91%§ *}?efﬁg‘t’ G#ddB60. The

concr etggordush W tl&%lcéM RHa wHterS trhfs%#ﬂéésst@%mfﬁtalﬁ@é st%@pwfaféﬁn@@@%aéh fdpe studs
900 with the concrete m xture 891 the concrete m xture 891 dries

and haMeidisg arefrstypleaned sueh thatheyaare feswrei silagt water.s) thermpplashague i
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onto the concr et the concrete m xture
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advant ages of the enbodi nents should not be construed as limting the scope
of the ut nerel y o, expl ai.n po si bl e achji evengnts | he
Gescr 28 ERBa B e e TR AR PrFRECre Phbo OB i
embodi rgesH| Hradket8 Th Rev@phed Bidied thy cbh@irfra@rms and their equi val ents,
rat her than by the exanples given.
20 In a generic sense, a concrete product, such as the concrete panels 874, can replace the
floor 875. The cladding 882 can then be attached to the concrete product by the concrete
mixture 880. The concrete mixture 880 wraps around the studs 884 to attach the cladding

882 onto the concrete product.
25  Several alternatives of the cladding 870 are possible.

In one alternative, the cladding 870 includes a single-ply, mechanically anchored thermo-

plastic lining.
30 In asecond alternative, the cladding 870 includes an aluminium film in its middle part.

In a further alternative, the cladding 870 includes a lining that has openings to serve as a

monitoring space.



PART REFERENCE NUMERALS 600 production 60lconcrete slab 5603 bottom surface
604 fibre-reinforced board 605 casting bed 606 channel 607 pol ystyrene core
10608 holwoworian&9609 groove 610 tongue 612separati on | iPa@/1828wes3s3pane
15617 upper wooden gui de 618cei|inq8620 | ower wooden gui de 621fl oor

622 wall bracket 20623 holl ow core
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In another alternative, the cladding 870 includes a polyethylene material that is resistant to

acids and lyes. The material can be electrically conductive and can be physiologically safe.

In a further alternative, the cladding 870 includes a heat-stabilised polypropylene material.
This material offers resistance to aqueous salt solutions, alkalis, and acids as well as long-

term temperature resistance.

In another alternative, the cladding 870 includes a material that offers resistant and permea-

tion-tight poly-vinylide fluoride that is used for chloro-hydrocarbon loads.

In an alternative, the cladding 870 includes impact-resistant material that possesses chemi-

cal resistance and rigidity.

These alternatives allows the cladding 870 to have properties of being non-flammable, im-
pact-resistant, electrically conductive, UV (ultra-violet)-stabilised or being able to withstand
UV, or anti-skid.

Fig. 21 shows a cross-sectional view of a concrete slab 890. The concrete slab 890 in-
cludes a concrete mixture 891 as well as a plastic sheet 893 and a fibre-reinforced board
895.

The plastic sheet 893 is located next to a first surface 896 of the concrete slab 890 whilst
the fibre-reinforced board 895 is situated next to a second surface 898 of the concrete slab
890. The first surface 896 faces the second surface 898.

The plastic sheet 893 has multiple studs 900 that are attached to one side of the plastic
sheet 893. The multiple studs 900 extend from the plastic sheet 893 into inner parts of the
concrete mixture 891. In comparison, the fibre-reinforced board 895 is separated from the

second surface 898 by a thin layer of concrete 902.

Functionally, the fibre-reinforced board 895 provides a protective layer for the concrete mix-
ture 891. The concrete layer 902 is intended for bonding the fibre-reinforced board 895 onto
the second surface 898 of the concrete mixture 891. The studs 900 are used for attaching

the plastic sheet 893 onto the first surface 896 of the concrete mixture 891. The plastic



626 nortar 627 gap 25629 wedge 631 | ower edge 632 gap 635 opening 636 cable
30637 opening 638 cable 639 channel 640 concrete slab 642 hol |l ow core 35643
fibre-reiwbarvads®eard 22 645 bottom surface 646 hol | orCThBIM@D536307

pol ystyrene tube 650rei nforcing wreg 5655 concrete slab 657
fibre-reinforced board 658circul ar holl ow plastic tube 660rectangul ar

hol | Owsﬁgg%Qé Hr%(\a/ides a non-porous layer for the concrete mixture 891 such that the concrete
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20

slab 890 can be used for containing different types of fluids.

One method of producing the concrete slab 890 is described below.

The method includes a step of placing the plastic sheet 893 onto an elongated casting bed
of an extruder. The plastic sheet 893 is laid on the casting bed such that the studs 900 can

receive the concrete mixture 891.

The extruder later deposits the wet concrete mixture 891 onto the plastic sheet 893 and
onto the studs 900. The concrete mixture 891 wraps or surrounds the studs 900 for bonding

the studs 900 with the concrete mixture 891.

When the concrete mixture 891 dries and hardens, the layer 902 of wet concrete or plaster
is later pasted onto the second surface 898. The fibre-reinforced board 895 is then placed

onto the concrete layer 902 for bonding with the concrete mixture 891.

Although the above description contains much specificity, these should not be construed as
limiting the scope of the embodiments but merely providing illustration of the foreseeable
embodiments. Especially the above stated advantages of the embodiments should not be
construed as limiting the scope of the embodiments but merely to explain possible
achievements if the described embodiments are put into practice. Thus, the scope of the
embodiments should be determined by the claims and their equivalents, rather than by the

examples given.



661fl at concrete floor 10662 bottom surface 663rail 664 support 665 rod
710production 15712 concrete slab 715 casting bed 717 bottom surface 718
top surfawe 209abwr 20720sl ot 723 suction devi ce 725gui e#CmgBplian$3530

726gui ding plate 730 opening 25732 portion 735 concrete m xture 740 section
870cl addi ng 872 thin sheet

PART REFERENCE NUMERALS

600 production
601 concrete slab
5 603 bottom surface
604 fibre-reinforced board
605 casting bed
606 channel

607 polystyrene core

10 608 hollow core
609 groove
610 tongue

612 separation line

615 wall panel

15 617 upper wooden guide
618 ceiling
620 lower wooden guide
621 floor
622  wall bracket

20 623 hollow core

624 side edge
625 upper edge

626 mortar
627 gap

25 629 wedge
631 lower edge
632 gap
635 opening
636 cable

30 637 opening
638 cable
639 channel

640 concrete slab
642 hollow core
35 643 fibre-reinforced board



30873 anchoring stud 874l i ghtwei ght concrete panel 875 floor 876
rei nforcenent steel 877 container 35878 bracket 879 weld 880 concrete
m xt ure 38OChuddsIg 884 anchoring stud 5890 PcwonBriat/es3sstab
891concrete m xture 893plastic she 895 fibre-reinforced board 896first
surface 10898 second surface 900 studs 902 concrete |layer WO
2011/ 015997P%/ I %2%10/ 053530

6 oftom surrace

646 hollow channel

647 polystyrene tube

650 reinforcing wire

5 655 concrete slab

657 fibre-reinforced board

658 circular hollow plastic tube

660 rectangular hollow metal tube

661 flat concrete floor

10 662  bottom surface
663 rail
664 support
665 rod

710  production

15 712  concrete slab
715  casting bed
717  bottom surface
718  top surface
719  slot

20 720  slot
723  suction device
725 guiding plate
726  guiding plate
730 opening

25 732  portion
735 concrete mixture

740 section

870 cladding
872  thin sheet
30 873 anchoring stud

874 lightweight concrete panel
875 floor
876 reinforcement steel
877 container
35 878  bracket



24 CLAIMS 1. A concrete product (874, 870) conprising a concrete m xture
(874) provided by one of an extruding process or of a slip 5form ng process
and woanilmes®wr one cl adding (870) provided on at | ea3iBIN@0Ba3 ace of
the concrete m xture (874), wherei the at | east one cl addi ng
(870) conprises 10at |east one plastic |layer (872) and at |east one stud
(873) extencéj;’ 49 freﬁmthe at |l east one plastic layer (872) to at |east one
interior ar&4 of ¥ concrete mxture (874). 2. A concrete product (874,
870) of cl aiggol, coheretd mixtbiche at | east one stud (873) conprises a shape
that wi dens towards the concrete mx- ture (874). 3. A concrete product
(640) of cl &% 1 dRIING wher ei n the at |east one plastic |ayer
(872) and thgaat JrepstingPfagstud (873) are provided as 20one integrated
part. 4. A concrete product (640) of one of above-nentioned clains, wherein
t heSat | east89%ne conerets elapayer (872) conprises at | east one opening. 255.A
concrete pr ct - e of above-nentioned clains further conprising
at | east ong{éﬁei r?ég;é%}eenﬁﬁtwsétructure (650). 6. A concrete product (640) of
one of abové&9%entplastiedhektai ns, wherein the concrete m xture (874) conprises

at Ieast ongdki ol el g S -
896 first surface
10 898 second surface
900 studs

902 concrete layer



30 7. A concrete panel (615) conprising a portion of a concrete product
(601) of one of the above-nentioned clains. WO

2011/ 015990RCI/01BR010/ 053530 25 provi di ng at | ea®CTAR®1CDIBAN Nng
(870) on a casting bed (605), the at, | east one cladding (870) conprises at

| east one plastic layer (872) and at |east one stud (873) that extends from
t he atéaﬁgﬁ&%one pl astic layer (872) and depositing a concrete m xture
(874) e at | east one plastic layer (872) 5 and onto the at | east
one stud (873) using one of an extruder or of a slip-fornmer such that the

concrete m xture (874) wraé)s arqund at |east one stud (873) for bonding the
at | east oné* HNELEPPILS(BPIY) 6AMBRIRS concrete mixture (874). 9.A

net hod for produg Qhchets PRSILRL @mggﬁi%'deo(@\]&ne SN extFJ!ﬁnQSEFd&@% 605 5id N9

10depositing a concrete mxture (874) onto on a casting bed (605) using one
of an ext rudeiming peiceas §Nfip-forner, providing a | ayer of concrete (880) on

the concrete m xtjjef §6\§):I’ad8fﬁ f@?@‘éﬂrg%ia‘gd 3h dt kRt ORQS%%&Q?%Q% cbRdBle ON

the | ayer of concrete, erern east one cl addi ng ) conprises
at | east onenipluast87d)] ayer (872) and at |east one stud (873) that extends
fromthe at | east one plastic |ayer (872) and the | ayer of concrete
(880) wraps %%%'Hd at |l east one stud (873) for bonding the at | east one

pl astic | ayefie 68iéa3t ot claddirg (V) cepriséxt ure (874). 20 10. A nmet hod of

claims 8 or 9 further conprisin roviding a | ayer of adhesive onto a
sutface of the c&higasten Wﬂ?@%’(agﬁg?f)zséﬂﬁ attaching at |east one further

cl addi ng onto t hgtldkebn®EtadBes) é’)&encﬂﬁ%ﬁroﬁ\ HERE (RIsEoRs PRYES 1ayBP 8726 Rftat
conpri si ng a concrete mxture (601) provided by one of "an extruding

process or of a $93shoNBIHPHY Feaekths congeatemixture(&dncrete mi xture (601)
conprises at |east one hollow volune area (606) that is fornmed by at | east
one filler elenment (607).

2. A concrete product (874, 870) of claim 1, wherein

15 the at least one stud (873) comprises a shape that widens towards the concrete mix-
ture (874).

3. A concrete product (640) of claim 1 or 2, wherein
the at least one plastic layer (872) and the at least one stud (873) are provided as

20 one integrated part.

4, A concrete product (640) of one of above-mentioned claims, wherein

the at least one plastic layer (872) comprises at least one opening.

25 5. A concrete product (640) of one of above-mentioned claims further comprising

at least one reinforcement structure (650).

6. A concrete product (640) of one of above-mentioned claims, wherein
the concrete mixture (874) comprises at least one lightweight material.
30
7. A concrete panel (615) comprising a portion of a concrete product (601) of one of the

above-mentioned claims.

8. A method for producing a concrete product (874, 870), the method comprising



30 12. A concrete product (601, 604) of claim1l, wherein the filler elenent
(607) conprises a material with a density that is lighter than a density of
t he concrwDeonvmsre (601). WD 2011/ 015997PCT/ 1 B2010/ 0®8%3B202¢ 033830 il | er
el ement conprises a hollow structur,e. A concrete product (601, 604) of one
of claims 11 to 13, wherein the filler element (607) conprises two filler
sections (740), the .fi sections ar ranged .in a | ght |ne and are
Separat e f rom edenviginet oot i EParROTA RIS Papind SaiipbBl ¥t al RASLEE
wherei n a helddamg/@70Neorapeses(4108ast iode pladtic (akri87 B dnangilddstondlstud (878 i on
of the concrete roduct 601 604) and in a se aratlon area between the
filler sect it XE) e7US)rom, %ﬁtd?%ﬁit@”ﬁr%%ﬁ}@t'a)(%dﬁ 2)gM) of one of claims 11 to

15, wherein the gy beﬁﬁ%a%ﬁcﬁé@é m&ur\éodsvnﬁomne 608G érﬁa P st Bnsj de

the concrete m xture concrete product one of clains
11 Po 15, waad€nto th@eaté@ast@agtst%@m&)mslawon@lmﬁe %treder(cmﬁ)a §lig- fprrws;@b on

at | east on e f r.at te
pr oduct (71%gtgé%r%@ﬁ%r?%gﬂnglﬁg%éﬂc%%gr ef%%t%?%%%%@ {??gélll? de gﬁ% of
an extrudi ngt prast ess plastiofayar €872p ohtorthe mgneretcesdyrevBédei n t he concr ete

m xture (735) conprises at |east one hollow volune area that is provided on
at | east one surface area (718) of the concrete mxture (735) and is forned

by a sani ng Adeietrael faﬂdrdndmg%Lmincﬁe‘te(rbeNdm 877128)70 tHOmBtHanssmedrsiny oduct
( 601 604) of Onede%%s,lﬁngeré%n%rlete Pnlxltgre 872 onto on a casting bed (605) using one of
an extruder or of a slip-former,
providing a layer of concrete (880) on the concrete mixture (874), and
providing at least one cladding (870) on the layer of concrete,
wherein
15 - the at least one cladding (870) comprises at least one plastic layer (872) and
at least one stud (873) that extends from the at least one plastic layer (872)
and
- the layer of concrete (880) wraps around at least one stud (873) for bonding
the at least one plastic layer (872) onto the concrete mixture (874).
20
10. A method of claims 8 or 9 further comprising
providing a layer of adhesive onto a surface of the concrete mixture (874) and

attaching at least one further cladding onto the layer of adhesive.

25 11. A concrete product (601, 604) comprising
a concrete mixture (601) provided by one of an extruding process or of a slip-

forming process, wherein
the concrete mixture (601) comprises at least one hollow volume area (606) that is
formed by at least one filler element (607).

30

12. A concrete product (601, 604) of claim 11, wherein

the filler element (607) comprises a material with a density that is lighter than a den-

sity of the concrete mixture (601).

35 13. A concrete product (601, 604) of claim 11 or 12, wherein



the at | east one holl ow volune area (606) is provided in a | ateral
direction of the concrete product (601, 604). 3020. A concrete product (601,
604) of owe2eofvub®7nms 11 to 19 further conprising at | east/BHA0/033880di ng
(604) being provided on at | east ogg surface (603) of the concrete m xture
(601). 21.A concrete product (601, 604) of claim?20, wherein WO
2011/015997PCT%'I:L§2210/ 0t53530' 27 t@@ at Ieggt one hol | ow vol une area (606)
is covered 6*9/6" CRMPELARIRES & BWr%ru 9;). 22. A concrete product (601,

604) of one of clainms 11 to 21 further conprising 5at |east one further
hol | ow vol une area (608) |?r ovi dEd@f%negne of an extruding pro- cess or of a

sl i p- f dfmi nd* pRNSERISProdust (601, 74} pladriers 1610113 ¥81€1Bf one of clainms 11

to 22, wher ghdifddRI&RES (BOE) Bridriyet thBGiller &%bné;(lrm@ﬂ),itﬁ@?m@tsécﬁaﬁé aR -
. 10 24. A (615)

| i ghtwei ght material. concrete panel conprising a portion of

a cbncrete paR@Rtn 3 grIghtdnednd are sepaiatrsd framtegchdthers. A net hod for
produci ng a concrete product (601, 604), the method conprising 15providing
at |east one filler elenent (607) on a casting bed (605) and

deposi t1iSng & canuretetpeodact (60 608Daf clam 1hevtareineast one fill er el enent

usi ng one of_,an_extruder or a slip-forner such that the at |east one

P TS: Cor et oloBA S aréd eepy RS ol LA FioghifGipg! I iaubdr et ot 1 ow
vol ume ar ea pr&difot (6210264 Pam®in® Gephratibaiane betinsichies fitsrrgectisng@4ai.t achi ng

at | east one cladding (604) onto the deposited concrete m xture (601). 27.
A het hod for produci ng a concrete product (601, 604), the nethod conprising

provi difgg ata E&rsbtePEdEdt 2611, 94§ 60dhe Stiantzast toe, Re@rdif05) ,  25provi di ng
at least one filler elenent (607) on the | east one cl addi ng (604) and
the at least one hollow volume area (606) is provided inside the concrete mixture

(601).

15 17.  Aconcrete product (601, 604) of one of claims 11 to 15, wherein
the at least one hollow volume area (606) is provided on at least one surface area
(603) of the concrete mixture (601).

18. A concrete product (712) comprising
20 a concrete mixture (735) provided by one of an extruding process or of a slip-
forming process, wherein
the concrete mixture (735) comprises at least one hollow volume area that is provid-
ed on at least one surface area (718) of the concrete mixture (735) and is formed by
a sawing device and by a suction device (723).
25
19. A concrete product (601, 604) of one of claims 11 to 18, wherein
the at least one hollow volume area (606) is provided in a lateral direction of the
concrete product (601, 604).

30 20. A concrete product (601, 604) of one of claims 11 to 19 further comprising
at least one cladding (604) being provided on at least one surface (603) of the con-

crete mixture (601).

21. A concrete product (601, 604) of claim 20, wherein



depositing a concrete m xture (601) on the at |least one filler el enent
(607) and on the at |east one cladding (604) using one of an extruder or of
a slip-fovoertigusdy7t hat the at | east one filler el enent PCRABH10/MIBSBONCT et e
m xture (601) to format |east onejhol |l ow volune area. 30 28. A nethod of
one of clains 25 to 27 further conprising renoving a part of a fiIIer

el emrent (607 the holl ow vol une ar 06) to Vi ace
it 1tey 11 ndhe SligrSron Bl Best? pesh EDRD Bamvs SuBY Bl e 27 a)
concrete to(gogess the filler element (607), wherein the filler eI errent S

separated froman outer surface of the concrete product by the concrete
| ayer. 530. A nethod for producing a concrete product (712), the nethod

conpri gipng Aconcre@gﬁomct%b@sbw&%né%f hin ¥ fol2  RAFEF cSifpRRh 1 N 2 vt
concrete m xture on a castlng bed ) sep aratlng a pOI‘tIOI’l
A9

of Phe wet @éiﬁ;asé@@efﬁrsheahellqwsgwrﬂeoarﬁar( &)vmow@(ﬂbypmwfavmyru
concrete mg&)%g%ﬁaégggﬂ%foqm oﬁg&w ng a portion (735) of the wet concrete

m xture (73 et we e two slots (719, 720) to forma holl ow
vol une area on the concrete product (712) 31 A met hod of using a concrete

pr oduct,.( 60 604 n od conpr|5|ng
15pr owtzg’l ng C?H%r Wo&:cﬁé@@ %Qab]gﬁ? ft/cg‘? GW(Q 1atrog2g“§v%@ Nof the concrete
product (60%he GMre@ﬁﬂlxmﬁ%(DT)@Oﬂbleor’ﬂphéés/\ﬁt\leésuImealgﬁﬁtve(l@rﬁﬁﬁaterial.
10
24. A concrete panel (615) comprising a portion of a concrete product (601) of one of

claims 11 to 23.

25. A method for producing a concrete product (601, 604), the method comprising
15 providing at least one filler element (607) on a casting bed (605) and
depositing a concrete mixture (601) on the at least one filler element using
one of an extruder or of a slip-former such that the at least one filler element casts

the concrete mixture (601) to form at least one hollow volume area (606).

20 26. A method of claim 25 further comprising

attaching at least one cladding (604) onto the deposited concrete mixture (601).

27. A method for producing a concrete product (601, 604), the method comprising
providing at least one cladding (604) on a casting bed (605),
25 providing at least one filler element (607) on the least one cladding (604) and
depositing a concrete mixture (601) on the at least one filler element (607)
and on the at least one cladding (604) using one of an extruder or of a slip-former
such that the at least one filler element casts the concrete mixture (601) to form at
least one hollow volume area.
30
28. A method of one of claims 25 to 27 further comprising
removing a part of a filler element (607) of the hollow volume area (606) to provide

space for an utility line.

35 29. A method of claim 25 to 28 further comprising
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15

30.

31.

WO 2011/015997 PCT/IB2010/053530

28

removing a layer of concrete to access the filler element (607), wherein
the filler element is separated from an outer surface of the concrete product by the

concrete layer.

A method for producing a concrete product (712), the method comprising

one of an extruder or of a slip-former depositing a wet concrete mixture (735)
on a casting bed (715),

separating a portion of the wet concrete mixture (735) to form two slots (719,
720) on the concrete mixture (735), and

removing a portion (735) of the wet concrete mixture (735) that is between

the two slots (719, 720) to form a hollow volume area on the concrete product (712).

A method of using a concrete product (601, 604) of one of claims 25 to 30, the
method comprising

providing a utility line in a hollow volume area (606) of the concrete product
(601, 604) and

covering the hollow volume area (606).



