1 24 April 2006 WALL PANEL Technical Field 5 The invention relates to modular, prefabricated wall
panels adapted to be assembled edge to edge for the construction of building walls. More particularly,
the invention relates to such wall panels which include two containment sheets which are spaced apart
and which are designed for the receipt of a poured in filling of concrete or like settahle material. 10
Background Art Composite building walls which are formed on site by pour%ﬁ fﬁ%ﬁéﬁle P9Rrial (such
as concrete) between two spaced containment SW%EE‘VQ d&ﬁﬁﬂown. The filling is necessarily dense to
give substance to the finished wall and is necessarily Tuid when being put in place. Thus the
containment sheets are required to resist considerable hydrostatic pressure until such time as the filling
material sets. As a Ieshmieainmel@iiging of the containment sheets is inevitable and in prior art panels
various approaches 20 have been adopted in efforts to limit that bulging. These prior art approaches

have met with §mitggh e RGERAGHFMRES R?ﬁibamﬁﬁiﬁfé?‘rﬁiﬁif@o{téétk)%llm fepieviypenodular wall

a
panel comprises three, equal spaced apart, 25 channel sectioned sheet-stee| studs, with the channel
Webs bing verticg%gmﬁ‘é@e%ﬁ%%?n e G ARG BT Sl elalt sneets <ecured
flatly against the cHRfHEHRIRYetheriyeatipreLelates ip shictyvialhpanplenuhiah {paiudadwifg sheets and
as the containmentcsindgitsnhenttsheetsevbiclfidiegspeoeditpstetratidgehich ddéidesigneopkart fhem the 30

intermediate stud, frediptoParpenraainmeanbienis-s@ver ikt eharluchaterthheavy to function

satisfactorily. Bﬁis adds to the weight of the panel and thus increases the difficulty of site assembly of the
panels and of course the additignal intermediate stud increases the cost of the panel. 35 It is also known
to provide a modulgﬁégﬂé?—giﬂé'%ﬁy two studs, one at or near each vertical edge of the panel and two
sheet-steel containment sheets. In this instance, the containment sheets have been provided with two

dove tail shaped, \@oteptyiextsrnittinggsiifiéisinghitrs aretéormeclibon wédibyl polges Rsehable2006

material (such as concrete) between two spaced containment sheets are

15 known. The filling is necessarily dense to give substance to the finished
wall and is necessarily fluid when being put in place. Thus the
containment sheets are required to resist considerable hydrostatic pressure
until such time as the filling material sets. As a result, some bulging of the
containment sheets is inevitable and in prior art panels various approaches

20 have been adopted in efforts to limit that bulging. These prior art
approaches have met with limited success and have been objectionable for
other reasons.

A previous modular wall panel comprises three, equal spaced apart,

25 channel sectioned sheet-steel studs, with the channel webs lying in vertical
planes extending transversely of the panel, and two fibre-cement sheets
secured flatly against the channel flanges. Those fibre-cement sheets may
function as wall cladding sheets and as the containment sheets for the
concrete filling. Notwithstanding the additional support from the

30 intermediate stud, the fibre-cement containment sheets have had to be thick
and heavy to function satisfactorily. This adds to the weight of the panel
and thus increases the difficulty of site assembly of the panels and of
course the additional intermediate stud increases the cost of the panel.

35 Itisalso known to provide a modular panel with only two studs, one at or
near each vertical edge of the panel and two sheet-steel containment sheets.
In this instance, the containment sheets have been provided with two dove
tail shaped, vertically extending stiffening ribs, intermediate vertical edges



of the panel. The ribs in one containment sheet are in register with the ribs in the other, and tensile ties
extend transversely of the panel from each rib in one sheet to the corresponding rib in the other. This
reduces the weight of the unfilled panel by comparison with the panel mentioned above, but 5 permits
objectionable bowing of the containment sheets in horizgntal planes. Usually, an ext Oc#ddlng sheet,
for example plaster board, is applied to the ribs of at le&st one of the cont &'F?Eﬂjeé Q is itself

undesirably bowed,f tHEhﬁénEil's ‘?H@%B goe ?ﬁiﬁh‘%ﬂf‘%ﬁ’% Péehﬁ '}Qg ;R? v%ﬁﬁ“t’hﬁﬁb?f atleast a
preferred form of the mven onis t a mo wa W IS tw unfilled,
relatively mexpensﬁﬂe ?fczﬁ% tﬁﬁ? FB(%@I'N Q)?\F éyn? iﬁ%ﬂ Iﬂwﬁrb be handled
and installed witholi BagisHaet he ﬁ\%ﬁ@ﬁﬁ&@@ﬂ@@%ékﬁ Wik Q@@urfﬁb@d@ﬁh&@é th@MyedgbEcur during
those operations. Sfrttmeanfilfl édepbmed risip ooinpadstarwial trnphoehmestighbslabontaibotent sheets
ihereto s0 55 3 P L oEfeEt ﬁ'%é"’}’%&‘?ﬁﬁtﬂ g*sﬂ%sggr@?i”*ﬁ@”t%@%“‘ﬁ'%mﬂfﬁﬁetse?lﬂ bo filed
it settatie Mt M N e S e o BRI fgg%éf el with the
settable material, FRPHSEHR %lﬁl@n‘é # leeshanaed EB%BQ@WHEH?%%‘?’%@ a8 deritaetins extending
along the sheets inundiesirdipby fimwedre Sigrthatwhrts didfidudt 66 the tHunplastesfoshidetoithplanes

extending in the firgj|gbeeetian, and the spacer means extend along the containment sheets in a direction
transverse to tRe first direction so as to resist bowing of the containment sheets in planes extending ina

d direct di to the firs tion. The li tiff f ti
cormugations, s CADEMTL o thIPIRG2 Gl IoLCL Lk AV dnBite B AR AR Eeer

displays a regular WéUepﬂﬂﬁh whicBrisshig hweighgMener piabibedi el ativlyrineMans &b ef the sheet.
The wave form mayabeisateothhesistaettthbovgingus Othie tentadomentsshetBightipneyobs meeting at

relatively abrupt angigiie anaqmRiIRLPRVRRBAEMINGRE RPBEIBUERS: stetkded!#tminor

15 surface damage likely to occur during those operations.

Summary of the Invention

A modular wall panel comprising two containment sheets formed from

20 sheet metal, and spacer means disposed between the containment sheets
and fixed thereto so as to prevent separation of the containment sheets, the
wall panel being arranged to be filled with a settable material and wherein,
to resist hydrostatic pressure induced on filling the panel with the settable
material, the containment sheets are profiled to have linear stiffening

25 formations extending along the sheets in a first direction to resist outward
bowing of the containment sheets in planes extending in the first direction,
and the spacer means extend along the containment sheets in a direction
transverse to the first direction so as to resist bowing of the containment
sheets in planes extending in a second direction perpendicular to the first

30 direction.

The linear stiffening formations may be corrugations, ribs or pleats or the
like, such that a cross sectional profile of the containment sheet displays a
regular wave form with crests and troughs displaced from the centre plane

35 of the sheet. The wave form may be smoothly curved throughout or it may
comprise straight portions meeting at relatively abrupt angles, or a
combination of both these possibilities.



For descriptive convenience, further description of the panels according to the invention is made
hereinafter as if the panels were in place in a conventional vertical wall extending upwardly from a
horizontal floor, and the terms "horizontal" and "vertical" as applied to the panels and the panel 5
components are used accordingly. The construction of the spacer means may take various forms. In one
embodiment, the spacer means are in the form of sheetthetal studs, the %%S%denéé aped and
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embodiment, fastener .means fix the c nhalnmé eeft es 0 F S

the web 50 as to inHEHVEHRR STBRRE IFEIALAE AL e RARGSSYEIE IREACE 115 1n a second form,
the studs include heRowensitgalerentisadswial xtgiedingeupvavily arspabet zgrial flodie @nsh. Preferably
the flanges are potiiteoreethsitiatizger toaed teerticalons spplieatthgupatieissahdtiegartbl flange

elements and the V&%‘?ﬂﬁ@n'éh@h%f%@bea@&ﬂ%%gtﬂ? invention provides a modular wall panel comprising

two containment sheets formed from sheet metal’and spacer means disposed between the containment
sheets, the containment sheets being profiled to have linear stiffening formations extending in a first

direction to resist oligONSINFHPLHIAhEERAREBIRCERLBAY itk RMBE Qus SHER%ING ifNBe first direction,
and wherein the spairdoahiaaent afeciapheerfonrans ahee thetfowof stieesdtabsiudsciiagnel shaped and

including a web ang aipaieHirmessivipieh smdendliaderalydtomdne punboRfidnrsiengrsrixing the sheets
to respective 'S”QT&JW%% ﬁgpye%%rgr%:& P(é?aﬂ?ﬁ?ﬁ P ?g‘ﬂ%‘ﬂ' BERIRLEN, 'Pygptgn which
incorporate the hollow flange elentents. ﬁ1e first, ea ﬁ_srlu ma a generally _channel sectioned
mermber wherein 1RSI BIEHBROSBRELHI0R LRROES- T e S HRTGTAR the width of the
junction renders it WEHACESRiRENVED ©0A6 1l BRENI, torsi eeabositedn aldbe ivisiy) ehéRestud may be 35 in

the nature of a hollflarftmsged itheansmf "dumbell” cross section, wherein the hollow flange elements are
preferably circular or triangular in cross section and are symmetrical about the centre plane of the web, in

which class the ling o AGIaN P HFRIC A AT T RO IR SRS Blchh (R AR e

integral with and spaced apart by the web. Preferably the flanges are
positioned and shaped to reduce torsional strain at the junctions between
the flange elements and the web.

20 Inyet a further aspect, the invention provides a modular wall panel
comprising two containment sheets formed from sheet metal and spacer
means disposed between the containment sheets, the containment sheets
being profiled to have linear stiffening formations extending in a first
direction to resist outward bowing of the containment sheets in planes

25 extending in the first direction, and wherein the spacer means are in the
form of sheet metal studs, the studs being channel shaped and including a
web and a pair of flanges which extend laterally from the web, and
fasteners fixing the sheets to respective flange elements.

30 There are two classes of embodiments of the invention which incorporate
the hollow flange elements. In the first, each stud may be a generally
channel sectioned member wherein the hollow flange elements project
from one face of the web, in which the width of the junction renders it very
resistant to torsional strain. In a second of those classes, each stud may be

35 in the nature of a hollow flanged I-beam of “dumbell” cross section,
wherein the hollow flange elements are preferably circular or triangular in
cross section and are symmetrical about the centre plane of the web, in
which class the line of action of fastening means may be in substantial



register with the centre plane of the web, so as to substantially eliminate torsional stress on the junction
and therefore torsional strain of the junction. Preferably the fastening means penetrates opposing walls of
the respective 5 hollow flange elements. This provides a firm affixture of the containment sheets to the
studs and is one reason why studs of this particular cross sectional shape are preferred, For preference,
the hollow flange elements may be provided with openin%s 10 along their Igﬁfgtﬁ‘%é atﬁ@,@é)use, filler

material to enter and gteastpartially. il e hollow wilin ghe dlangs SIeQSAtRIRPEMNilRgnhance.
souncprocing nc MR et R Gy or

anchorage device on one sheet is in register with a corresponding anchorage device on the other sheet

and a plurality of cPrefecidl\etbr ésenife ratizepanetratag episastegandlibe tdnnesspectileenents have

cooperating C%'p"'l‘ﬂ)fRfW?FHE@%%f%Q?ﬁ&e#‘FﬁsC&‘mﬁﬂ&ra?ﬂﬁf\e&?ﬁ%fé%\f BeGUHIGH AN anchorage
ge

device on one contginment nd the. carresponding,anchora evice on the other containment
choet. Preforably e TaBe Gt Bt ST SR AR i o and of hose
corresponding ancherHgBalsNaRe abekeafeniedual engagement of their respective coupling formations.
25 In yet a further aspect, the invention provides a modular wall panel comprising two containment
sheet;, and a pluragipf @?éﬁaﬁ‘@ﬁé_éﬂﬂfr’é‘ﬁoﬂ@ﬂpﬁﬁﬁdﬁ@@ﬁ&ﬁ@%_ﬁ@p%@iﬁé@wm‘@@@ﬁiiﬁg‘éUdiflg a
plurality of angnorags: 4AERSdith ) SPRBRNHBcE S ARG ERBIAITB RSP SAIP AR, O Pluralty of
connector elements, ea rhmf ﬁp]%gel evice.on oﬂﬁ%ﬁ@j@ bg\if%% In reﬂlﬁtelé with a corresponding
anchorage device HRIHR s P 1 by Hh | R ANFERG AR EAMEments having
cooperating couplis@istaiansding anshfinepafingoineasat BrRABkNt may be coupled to an anchorage
device on one containment sheet and the corresponding 35 anchorage device on the other containment

sheet s0 as to intergpRAGRIdNRoRACHR ABAR ViRahSCRRN! REING ARSTAF WpdecrdgRirn assembled
form where 818"’“"tgn'c?hféi’r%’g?ggll&?ﬂg’g%tehé’rﬂ%&'ESe&Spa&éﬂng?éjcé% B8 e Coitl ndRiieRig naterial and the

spacer means prevent se on e " o . .
Preferably each anchorage device on one sheet is in register with a

corresponding anchorage device on the other sheet and a plurality of
connector elements, wherein the anchorage device and the connector
elements have cooperating coupling formations such that each connector

20 elements may be coupled to an anchorage device on one containment sheet
and the corresponding anchorage device on the other containment sheet.
Preferably this is achieved by the connector element being moved
endwisely of itself and of those corresponding anchorage devices to effect
mutual engagement of their respective coupling formations.

25
In yet a further aspect, the invention provides a modular wall panel
comprising two containment sheets, and a plurality of spacer means
disposed between the sheets, the spacer means including a plurality of
anchorage devices fixed to opposing faces of the containment sheets and a

30 plurality of connector elements, each anchorage device on one sheet being
in register with a corresponding anchorage device on the other sheet, and
the anchorage devices and the connector elements having cooperating
coupling formations such that each connector element may be coupled to
an anchorage device on one containment sheet and the corresponding

35 anchorage device on the other containment sheet so as to interconnect the
anchorage devices, the panel being operative to adopt an assembled form
where a cavity is formed between the sheets arranged to be filled with a
settable material and the spacer means prevent separation of the



5 24 April 2006 containment sheets on filling of the cavity. Preferably each anchorage device and each
connector element is an elongated component extending substantially from one edge of a 5 containment
sheet to an opposite edge of the sheet. However, each such elongated anchorage device may be
replaced in less preferred embodiments, by a row of spg;;ed apart, short Ieg&ths of elongated device.
Thus, the term "anchorage device" as herein is to be construed not only a Si gl%Qe'f a m but also

a functionally equiv%ﬁf%imw%m %He%??(aﬂdﬁﬁﬁ@&%g?ﬁ ions of such an item. Preferably the linear
end the i ed pan

stiffening formations ex orizontally In inis [, that is to say the first direction is horizontal.
In that event, the second direction is vertical and the spacer means lie in vertical planes. 15 That
orientation is prefefféeferalyagaratesciier pigcdenict angheaniicgninectl elmasddéameans than present

a minimum of obstrlctigatertberfipomeat ektdimtinyadstbmabi$heroop dndrezigettdra of the cavity between
Secured o an Butes B B e S baton
axtonds in the secol HHHAH ARG B e e RIS v form. e panei
includes at least o Hinagia B ARV BhsRassdaaral tneh pHil ¢0gtap Hddhoplngateshe another on
respective containcesticahddtasaitiokiseion ‘tapehiocads devisied’ aehereio [méodet coaptiutbnaif the battens
to thereby resist bayiRgzoéithglcensamentshents ansolatenciseatinadaiidsaoww eirection. 30 In a

further aspec&dhe ?\é\%}ﬁ%’héﬂaﬁF&ﬁ&%&jﬁjgeaﬁgﬁ]@z%ﬁpg the modular panels and to a method

of making a buildin ef Description o is convenient to hereinafter describe an
embodiment of the present invention with reference to the accompanying drawings. It is to be
appreciated that thBlishefizdlxriedinaar stiliendag esrpationseaxtond Aeriedally Apineoos

finished panel, that is to say the first direction is horizontal. In that event,
the second direction is vertical and the spacer means lie in vertical planes.

15 That orientation is preferred as it facilitates the placement of the filling, in
that the spacer means than present a minimum of obstruction to the flowing
of filling material from the top to the bottom of the cavity between the
containment sheets.

20 Preferably the wall panel further includes at least one rigid batten which is
secured to an outer surface of one or both of the containment sheets.
Preferably each rigid batten extends in the second direction perpendicular
to the first direction.

25 Inyet another form, the panel includes at least one pair of rigid battens.
Each batten in the pair is disposed opposite one another on respective
containment sheets and is tied together by tensile means to prevent
separation of the battens to thereby resist bowing of the containment sheets
in planes extending in the second direction.

30
In a further aspect, the invention relates to a building wall formed using the
modular panels and to a method of making a building wall.
Brief Description of the Drawings

35

It is convenient to hereinafter describe an embodiment of the present
invention with reference to the accompanying drawings. It is to be
appreciated that the particularity of the drawings is to be understood as not



superseding the generality of the preceding broad description of the invention. In the drawings: Figure 1
is a side elevation of a wall panel according to a first 5 embodiment of the invention; Figure 2 is a plan
view of the panel of Figure 1; Figure 3 is an inverted plan view of the panel of Figure 1; Figure 4 is a cross
sectional view of a stud, being a component of the paneé of Figure 1; 10 Figure 5 is a side elevation of
the top portion of the panel of Figure 1 including detailed views of an assogéte'aQBHclre 0@ forcing

component; Figurecf%@v@g/é%%s[rﬁ%ggéﬁgrgiﬁyrgﬁﬁ@ﬁ}%jegd%%%mdp&éggﬁquo §fp[ﬂ@el of Figure 1

including a detaile concrete 15 reinforcing component; Figure 7 Is a plan view of a wall
panel according to LOVERHAR: embodiment of the invention; Figure 8 is a side elevation of the top portion
of the panel of Figufethe deaRIHIgE 9 is a plan view of a wall panel according to a third embodiment of the
invention; Figure 10 is a détiglee Yidwaodidsphnatibeiot avwarhpanardcottingaoel fitstigure 9; Figure 11
is a plan view gf a Biadd@EnEAY BRAS mg@g; to a 25 fourth embodiment of the invention; Figure 12 is
a detailed view of the matetial within the enclosure .marked (xiiwithin Figure 11, drawn to a larger scale
and omitting the containmefg%rﬁe f_sa%f)) %W{ EM’{ %fg@%&%@éﬁg)f \Igilgq}”ee IJL$ is.a perspective sketch of a
portion of the modular wallF {4 addP AL BIYR fbﬂi?gﬁh\’éeﬂpf:@ﬁrﬁai@@BFsiGHrélé\'/ation sketch of the
subject matter of Figure 1Ejghamng theresssattineat simwtpFasied] bésng diagraponeantaind elevation of
the essential comppBEgsisediof FRjlilrupus clinch forming apparatus showing a 35 containment sheet and

an anchoragg gevice being-fincheqdaagieiesyation of the top portion of the panel of Figure

1 including detailed views of an associated concrete reinforcing
component;

Figure 6 is a view similar to Figure 5 showing a bottom portion of
the panel of Figure 1 including a detailed view of a further concrete

15 reinforcing component;

Figure 7 is a plan view of a wall panel according to a second
embodiment of the invention;

Figure 8 is a side elevation of the top portion of the panel of Figure
7

20 Figure 9 is a plan view of a wall panel according to a third
embodiment of the invention;

Figure 10 is a detailed view of a spacer, being a component of the
panel of Figure 9;

Figure 11 is a plan view of a modular wall panel according to a

25  fourth embodiment of the invention;

Figure 12 is a detailed view of the material within the enclosure
marked (xii) within Figure 11, drawn to a larger scale and omitting the
containment sheet appearing in the enclosure;

Figure 13 is a perspective sketch of a portion of the modular wall

30 panel according to Figure 11;

Figure 14 is a side elevation sketch of the subject matter of Figure
12, showing the containment sheet;

Figure 15 is a diagrammatic end elevation of the essential
components of a continuous clinch forming apparatus showing a

35 containment sheet and an anchorage device being clinched together;

Figure 16 is a sectional elevation view of a wall system;

Figure 17 is a plan view of the wall system according to claim 16;
and



Figure 16 is a sectional elevation view of a wall system; Figure 17 is a plan view of the wall system
according to claim 16; and 7 24 April 2006 Figure 18 is a diagrammatic perspective view of an acoustic
barrier used in the wall system of Figure 16. Detailed Description of the Preferred Embodiments 5 The

panel 1 illustrated in Figures 1 to 6 includes five upright, iubstantially paraéel e(b"gu spgﬁéaapart,
sheet-steel studs, namely end studs 7 and 8 and intermediate studs 9. 10 Ach\Bh a length of

a known structural channel; %%bfé Q%,t %5: rﬁ%lﬂ e%ﬂ%%(?]ﬁﬁif'%ﬁ%&%%cm%ﬁf&mple a strip
8'Ho

of steel coated with a roteE ive oatrn & uminium an S may e seen from
Figure 3 each stud b?ié Eﬁyf ges 11 formed from edge margins of the original
strip. The flanges 11 15 display outer Walls 12 extending integrally from the web 10 and inner walls 13

terminating in edgeDvtadets Ddsbripgitatlyf abaiPstfiveadebnifodineergdge margins 14 may be secured to
the web 10 by gfor example, spot welds, clinches or other conventional localised fastening means spaced

ey be used, Tor & E%@%% R %ﬂ%t@%%ﬁ? @@&?E?esﬁﬂ“@é gﬁ?ﬁ?ﬁiﬁwggs?ﬁ”;eer
containment sheetPaBUak Rl FRAGRARDAN fuslea RAIRE Y| 658 P Islsceand B-tapping

screws, 25 pop rivetsddnisiediatestiaidmal fastening means. The presently preferred optron IS
self-drilling, self-tapping screws 16, positioned, as shown by their centre-lines in Figure 4, so as to

penetrate bothrof the, wally %'ﬂ?d%?fs Evl {WBQ%%%M“%[?&EP&?BHQHH |f rS’e ftﬂ‘é'fjes for & firm
affixture of the containme d Is one reas a]rtrcular
cross-sectional sha{B@ T’@ i e? BE% (9rQ§ BWnrn’?Er &, %@gﬁg ﬁ@ﬁgﬂﬁ o} E% screws 16 may
be closer at the Iom@a&ﬁj\/&ﬂfhé F}i@fﬂﬂtm/aéi@@m@é@lfbark@ldrqfe%léﬁufﬁefﬁﬁﬂﬁa?dﬁémﬁr&date the larger
hydrostatic forces thtyolsestrizg sberidnamedtidure Bligaghtstuthoenpitises settbOrantehallasvdescribed in
more detail below. fjanges 11 formed from edge margins of the original strip. The flanges 11
15 display outer walls 12 extending integrally from the web 10 and inner walls
13 terminating in edge margins 14 lying flatly against the web 10. The
edge margins 14 may be secured to the web 10 by, for example, spot welds,
clinches or other conventional localised fastening means spaced apart
regularly along the length of the stud. Alternatively, conventional
20 continuous fastening means may be used, for example, seam welding,
crimping or adhesives.

The panel also includes two sheet-steel containment sheets 15 secured to
the studs 7, 8 and 9 by, for example, closely spaced self-tapping screws,

25  pop rivets, or other conventional fastening means. The presently preferred
option is self-drilling, self-tapping screws 16, positioned, as shown by their
centre-lines in Figure 4, so as to penetrate both of the walls 12 and 13 of
the flanges 11. That last mentioned feature provides for a firm affixture of
the containment sheets to the studs and is one reason why studs of this

30 particular cross-sectional shape are preferred. Also, as shown in Figure 1,
the spacing between the screws 16 may be closer at the lower end of the
panel 1 as compared to its upper end so as to accommodate the larger
hydrostatic forces that occur at the lower end on filling the panel with a
settable material as described in more detail below.

35
Each containment sheet 15 is corrugated with the corrugations extending
horizontally from one vertical edge of the sheet to the other, as indicated
diagrammatically by the horizontal parallel lines appearing in Figure 1.



35 Each containment sheet 15 is corrugated with the corrugations extending horizontally from one
vertical edge of the sheet to the other, as indicated diagrammatically by the horizontal parallel lines
appearing in Figure 1. 8 24 April 2006 Such a profile rigidifies the sheet in respect of bowing in horizontal
planes. Other ridigifying profiles characterised by elongged zones of the sheet belni ué

horizontally from its mid-plane may also be used if desifed 5 It will be noteefth t Bﬁéqects

tboard of the adj 1’ |f fth
it of the flanges e BE ﬁ%?‘ﬁ*f X §@§§§ et ??Eﬁﬁ'%%@ﬁd”‘?ﬁl R erica
edges of the sheetéﬁ%e L%' 'cBQtHBO Sl@%& 5&%‘#1 ﬁ'ﬂ Qng%t er?ésentlal feature
of the invention. It BeéNd @lﬁ@e@M&OﬁF&!'}dlf@ﬁmdtﬁ mld@é@&ﬂw@lmmgqur assembly into a

finished wall. For poetdredce battens, for example hat-sectioned, sheet-steel battens 17, 15 are applied
to the containrgent sheets 15 to facilitate the affixture of wall cladding sheets, for example, plaster board

sheets, to the pan the mbled | nto aII O e tw ore

above-described peii\é/gf%a (%/)tggﬁ}!}j‘astq@ %@Z(ﬁ) roclS%? g %Woﬂ%%%ll Lol &?%rle or the like
may be poured int¢H¥€ HY gafiis n@m%%&@% chpa) f i At Pf more
sound proof and mtre flam@eemff thadcﬂ’fmiedtbmdlramé)a@e’mddﬂm the stadrid gisddegl and fire proofing
of 25 the panel, thmb@ﬁwdﬂmev@nmrﬁag”e@bbm@rm@@wﬁumnmﬂﬁt@rtgéfs@m@ngth to enable

concrete to epter a@QF eﬁ@qigwgﬁg hBH?WO%%‘g]ﬁ‘ﬂ jl 6?W@Vgﬁ){ @ﬁefﬁrence the

concrete filling s re reinforcin be provided, in the

atend, a r
pre-fabricated pan !‘ﬂ |H1Pn @B ﬁ[f %?ﬁg ﬂ;c?sdl@%%@r?ﬂ'ﬁg EiHHDQH darance holes in the
webs of the studs aﬁﬁ&qﬂélﬂi)mfﬁ&@efwstﬂmr\iv@llned ends, as shown in Figures 5 and 6, and a plurality of
horizontal rods 20 tied to the rods 19. 35 In those instances where the panel is to be incorporated in a

multi-storey For preference battens, for example hat-sectioned, sheet-steel battens 17,
15 are applied to the containment sheets 15 to facilitate the affixture of wall
cladding sheets, for example, plaster board sheets, to the panels once they
have been assembled into a wall.

Once two or more of the above-described panels have been assembled

20 edge-to-edge in a building wall, concrete or the like may be poured into the
cavity between the panels, to add substance to the wall, and render it more
sound proof and more fire proof.

In some embodiments, to enhance the sound proofing and fire proofing of

25 the panel, the hollow flange elements may be provided with openings along
their length to enable concrete to enter and at least partially fill the hollow
within the flange elements.

For preference the concrete filling is reinforced. To that end, a planar grid
30 18 of reinforcing rods may be provided, in the pre-fabricated panel. That
grid may comprise horizontal rods 19 extending through clearance holes in
the webs of the studs and held in place by down turned ends, as shown in
Figures 5 and 6, and a plurality of horizontal rods 20 tied to the rods 19.

35 Inthose instances where the panel is to be incorporated in a multi-storey
building and is called upon to support a concrete floor, and may be a
superimposed similar panel, the reinforcement provided in the pre-
fabricated panel may also comprise “starter” elements 21 intended to be



building and is called upon to support a concrete floor, and may be a superimposed similar panel, the
reinforcement provided in the pre- fabricated panel may also comprise "starter" elements 21 intended to
be 9 24 April 2006 embedded in the concrete of two pours and bridge the gap between them. In this
instance those starter elements may be tubes affixed to§n appropriate nu:%gﬁr of stugesﬁéa ddles 22
and a fastener extending through a fastened end 23 intd' and through the gfﬁl’fé stud. 5

Figures 7 and 8 illu mbodiment
includes many of @@@9@@%@@?@%@33@%@@@ in atures have been
given like referen ﬁﬁfﬁépé@nfé etk & Mﬁ@ﬁﬂﬁfé@% %‘?‘%Hﬁeﬂon of the sheet-steel
stud, namely end SRRIPBOAANBMEAHIAHLASBacadElas 22 anda dasdeneo exteadingZhieu@iimed as a

simple channel sediifastehih ekid @8riptsariviieln dghatit sheleofiahgesl@dawhitbdaxtend from edge
margins of thesweb 33. Typically the studs 30, 31 and 32 are pressed or roll formed from sheet metal

strip, for example rip of steel tive, cqating.of an allo nlum a d zinc. 20
The purpose of thea:‘:s%gg %g ;0 Efggtrg %Ssecr%ﬁ a%rgPL?(ﬁs? at CH?JI a¥1]eo£ Iké hpfrpﬁpe irst
embodiment and a8 UL%S@F&“ repRgsl g&i‘ﬁi'%\Cm%fnﬁf%ﬁém%lm@rﬁﬁgteﬁrﬂéﬁﬁment sheets 15.
The containment skethodinent iestraidddnte gures Boo 81 lkel faatuiestbavxdegpigiveselikepaced self-
tapping screws, pogef@iscemiffirgnventional fastening means. As in the 25 first embodiment, the

preferred optiph is self-drilling, self-tapping screws 16. Preferably these screws are positioned to extend

through the fl 4 at a location which di djacent the web 33 of th tive stud.
The advantage of IRCCARSABH CRBLIREAG TSI o S LR A TR SEE AP BhotLbhire pane of

the web 33 so as t@%m@éyaﬂﬁdlﬁﬁlm Ha6e HrsapadnttraedisdesiidmdBe studs. Similar to the first
embodiment, the studs 30, 31 and 32 may include clearance holes in their webs to locate the planar grid

18 of reinforcing rogelRtiite AIG-FPHAASY RANRIrheata K SHAYIEURANSE BeEREAAIHRES 19
15 comprise a web 33 and sheet flanges 34 which extend from edge margins
of the web 33. Typically the studs 30, 31 and 32 are pressed or roll formed
from sheet metal strip, for example a strip of steel coated with a protective
coating of an alloy of aluminium and zinc.

20 The purpose of the studs 30, 31 and 32 is the same as studs 7, 8 and 9 as
disclosed in the first embodiment and as such they are disposed in a similar
manner relative to the containment sheets 15. The containment sheets 15
are secured to the studs 30, 31 and 32 via, for example closely spaced self-
tapping screws, pop rivets or other conventional fastening means. As in the

25 first embodiment, the preferred option is self-drilling, self-tapping screws
16. Preferably these screws are positioned to extend through the flanges 34
at a location which is immediately adjacent the web 33 of the respective
stud. The advantage of this position is that the line of action of the
fasteners 16 is close to the centre plane of the web 33 so as to substantially

30 reduce torsional stress induced in the studs.

Similar to the first embodiment, the studs 30, 31 and 32 may include
clearance holes in their webs to locate the planar grid 18 of reinforcing rods
in the pre-fabricated panel. That grid may comprise horizontal rods 19

35 which extend through the clearance holes 35 and are held in place by
downturned ends as shown in Figure 8. In the embodiment of Figure 2, the
clearance holes 35 include constricted seats 36 at their opposite upper and
lower ends which are arranged to receive the rods 19.



35 which extend through the clearance holes 35 and are held in place by downturned ends as shown in
Figure 8. In the embodiment of Figure 2, the clearance holes 35 include constricted seats 36 at their
opposite upper and lower ends which are arranged to receive the rods 19. 10 24 April 2006 Figures 9
and 10 illustrate a third embodiment of the panel 1. Agajn.the third embodiment incluges ny of the
features of the previous two embodiment and like featLﬂrrbs have been give%‘f’ik@‘wfér ngérgl erals. 51n

estures of the previous two embodi e ke Rthdrined]
locaton at a prede R B A0 T NI DO NER o BBt T BN "0 e

spacing .y a spacer ass Y,
battens 17. In the MU EBRAOIMEIASIHEER BATY Pl et Les B RSB BUOHS W e appreciated
that they could als¢B®athmeRiordithise fepbigsidtRVEREtheINRIB ik teferen e e unetlsiens 17 are fixed
together by tensile ties 41 and/or spacers 42 separating the containment sheets 15. Each tie may be an

clemants. Each spo o G D e e to
Withstand axial con LA Ak B0 Sl R A e BT e S e oms,
Preferably the spadSPen@ys40 Apsratrorantwiched beahwesn Saphthsbaltensl4rel prifified to
correspond to the plhfitratethéoreonthinbadtensraretfosraeddnommkehsabmataldiyt fiilidite ontact therewith.
20 Thus, in all instafpgeecibRniRimpeToshealsd benthdeerhatianaer afelbsi@dixably together at a

predetermineg spacing and the battens serve to resist bowing of the containment sheets in vertical
Facltate he aftuld SRS ATMELRGE 10 CELiFiel brlGd AL REeL S AR once they
have been assembfddangi® aspadersotih sepallasingibe epriativnanishratsddwFaab tiednay also function
as spacers. For exeergries| tmepatedypolirapd seitadsnbithatiosrraet @iz etbrschéntoimiwmatach with the inner
surface of the contgiiReNHERS PHthePERNLBIEMENTS EXRABIACHY PhAPRESAhREERteR fixes, in
contact with 15 angle section member or the like element able to withstand axial

compression, and may be staked through the containment sheets into the

battens. Preferably the spacer ends 43, apart from the self-nailing or

staking formations, are profiled to correspond to the profile of the

containment sheet so as to make substantially full line contact therewith.

20

Thus, in all instances, the containment sheets 15 and the battens 17 are held

fixably together at a predetermined spacing and the battens serve to resist

bowing of the containment sheets in vertical planes.

25 The end battens 17 register with the stud 31 and are applied to the
containment sheets to facilitate the affixture of wall cladding sheets, for
example, plaster board sheets, to the panels once they have been assembled
into a wall.

30 Inan alternative arrangement, not shown, the ties may also function as
spacers. For example, they may comprise rods with intermediate
abutments in contact with the inner surface of the containment sheets and
end abutments, for example, rivet heads or push-on fixes, in contact with
the outer surface of the battens. Conveniently those rods may be externally

35 threaded and the abutment may be conventionally internally threaded nut
engaged therewith.



the outer surface of the battens. Conveniently those rods may be externally 35 threaded and the
abutment may be conventionally internally threaded nut engaged therewith. 11 24 April 2006 Yet a
further embodiment of the invention is disclosed with reference to Figures 11 to 15. Again the fourth
embodiment of the invention includes many of the featyres of the earlier e bodimejlria like features
have been given like reference numerals. 5 As illustrated-in Figures 11 to %" tlﬁxpﬁ I @rises two

containment sheet\?g@a ?&qﬂéﬁ ' ﬁg’é%fb\fet Wéﬁﬂﬁr‘?f‘s"ﬂj??l Qea%iLW?eﬁ.@HE&tfg elements 51.

All those componeg_ft{sg are p Eet-stee As in the e odiments,

e made of cpated, ler
each containment f%ﬁ %) ggg@'wmtﬁ@’ﬁ@ﬁg@ﬂg@% d 'Hgﬁ%ﬂ{h”g/@ﬁsone vertical
edge of the sheet tHan¥ oftibe featirenohdhegadian Hryentsramg dirg desddtrRsndav&BREBomprising
an affixture flangesgdemhikealafeteney berfisealdo a 15 containment sheet 15 so that it extends
substantially vertically from the bottom to the top of the containment sheet, and a hook sectioned
coupling flange 53.,The affixture.flange 52 planar, Alternatively it. may be. at least partly profiled to
enable 10 make & DO B S e ST Bp C e N ORI 5. i e
noted that the rightth6stahenerapdWaished siitadiveancheigasdevicsso@iapddbinboard of the
adjacent vertical edjesettidicetrentd 5 by Alldisesa o apoositsairegpoeie raifeofiadevatith of the flanges
52. It will also be neatbthahte-pges 52 of the leftmost anchorage devices 50 project 25 outboard of
the vertical edges of the sheets 15 to a similar extent. This is a preferred, but not essential, feature of the

invention. It facilitates the, locatjon and alignment of adjacent panels during their assembly into a finished
wall 30 The anchofs 86 E84 85 ABOSRIUER Rebr i AT BERS S L RS CHBIES 15 by any
suitable fastening MéEhEe-eavEIGRTTOND AR thekizardad Iy EFed nthuestisateagadl tBEclinches 54.
That preference arisiesetiiedhesstivéth€& spieedohithagbidbuive tifdctpnbes Inaydie-appiiedday a

strip comprising an affixture flanges 52, whereby it may be fixed to a

15 containment sheet 15 so that it extends substantially vertically from the
bottom to the top of the containment sheet, and a hook sectioned coupling
flange 53. The affixture flange 52 may be planar.

Alternatively it may be at least partly profiled to enable it to make area

20 contact with the inner surface of the adjacent containment sheet 15. It will
be noted that the rightmost anchorage devices 50 (as seen in Figure 11) are
disposed inboard of the adjacent vertical edges of the sheets 15 by a
distance approximating one half of the width of the flanges 52. It will also
be noted that the flanges 52 of the leftmost anchorage devices 50 project

25 outboard of the vertical edges of the sheets 15 to a similar extent. Thisis a
preferred, but not essential, feature of the invention. It facilitates the
location and alignment of adjacent panels during their assembly into a
finished wall.

30 The anchorage devices 50 may be secured to the respective containment
sheets 15 by any suitable fastening means. However for preference they
are clinched to the sheets by row of clinches 54. That preference arises
because of the speed with which multiple clinches may be applied by a
continuous clinching apparatus.

35
Such an apparatus is described in some detail in the complete specification
of Australian Patent No. 675590 (BHP Steel (JLA) Pty Ltd). Briefly stated
such apparatus comprises a rotary die assembly 100 and a co-acting rotary



continuous clinching apparatus. 35 Such an apparatus is described in some detail in the complete
specification of Australian Patent No. 675590 (BHP Steel (JLA) Pty Ltd). Briefly stated such apparatus
comprises a rotary die assembly 100 and a co-acting rotary 12 24 April 2006 punch 101, between which
two workpiece sheets to be clinched together, in this in ?nce a contalnme t sheet 13 gré re flange
52, are passed. The apparatus acts to cut two parallel il s in the sheets ﬂré%@é%' éépart of the

material between t%ﬂ %FFM”HE%%‘?W Hﬁatﬁﬂ?ﬁ; %é@% ﬁ‘ﬁ%ﬁ@ﬁ g(egg a%ho cause it

to expand laterally 5q that it cannot therea terr turn e conti ing lends

s clin
toolf to automatio FISIRGECE BdaniaIamERLSHee! wwe ﬂrm% D BASEodiBend avoids
the need for additi(ﬂma’@émd@\ﬁeéimfél‘k&bﬁ% dNribRipGeath Alepiiessesa ne ke Mafufacture of
panels according tofttreeimeatstiah he@veandrapsliitatugilablis tlednohthl ehtees, amehtir@ge devices to

ooked Qﬁﬂgﬂ%mﬁai'i“@@e%'@@éff@m P A ey puetsaORt AR OO W
element 51 may be érﬁﬁ%d QRF%‘P’%&?}L%%}%% hggrr(eégﬂe%%%& 81'&?359@85 (iﬁ 'ésegco to cause
their respective COGBI%OW&Q%Q&{WBQV Hrasiametfesiiye, affixihyedeaiwreadBa in Figure 12, to

couple those compureskips ¢og)stieeits Roltbavinipsvthiemtes dondaitiemna? dasterdtzgattevieds.in the required
spaced apart configuration and the connector elements are effective to resist bowing of those sheets

transversely qfthe li e of the

above- descrl fgd ZFMEFHF%R{] %?H%I@é@gn?ﬂabﬁ?% E%éatmbc? 1ie‘dge In %?ﬁ%g ot B%ﬁi% secured together
by fasteners exten@ﬁ\%)f 88 ﬂ F%WHB'E)&@O%@?‘RQQ éoﬂ@ﬁm&h’gﬁb eamchorage device
affixture flanges, c@ﬁ@@@@ﬁéﬁq\kéaﬂr& eﬁétbﬁ@'ﬂ'fﬁ&}m%]bﬁﬁﬁ@ﬁlmﬁosll‘i@'@aﬂﬁ@ﬁbetween the panels, to
add substance to the wall, and render it more sound proof and more fire proof. 30 Preferably the body

straps 55 of the copnRARhHRITRINEIehaRe PICEBRHPKMDAY RPAB SBENIfIRGKIIR R IRYINg material
to flow from e S'(ﬁaaﬂ&es 56 extending along its vertical edges. It will be apparent that each

connector element 51 may be moved endwisely of itself and of the

corresponding anchorage devices 50 to cause their respective coupling

flanges 56 and 53 to mutually engage, as may best be seen in Figure 12, to

couple those components together. Following which the containment

20 sheets are held in the required spaced apart configuration and the connector
elements are effective to resist bowing of those sheets transversely of the
vertical direction.

As in the earlier embodiments, once two or more of the above-described
25 panels have been assembled edge-to-edge in a building wall and secured
together by fasteners extending through overlapping portions of mating
containment sheets and anchorage device affixture flanges, concrete or a
like filler material may be poured into the cavity between the panels, to add
substance to the wall, and render it more sound proof and more fire proof.
30
Preferably the body straps 55 of the connector elements 51 are pierced by
one or more openings 57 to enable filling material to flow from one side of
each connector element to the other.

35 The couplings between the anchorage devices 50 and the connector
elements 51 preferably provide for some play to facilitate the insertion of
the connector elements. For this reason the rectangular shape of the panel
as seen in Figure 11 may relax into a near rectangular parallelogram during



each connector element to the other. 35 The couplings between the anchorage devices 50 and the
connector elements 51 preferably provide for some play to facilitate the insertion of the connector
elements. For this reason the rectangular shape of the panel as seen in Figure 11 may relax into a near
rectangular parallelogram during 13 24 April 2006 trangport and handling of an assembl 85& nel before
the filling is put in place and allowed to set. To obviate thts effect a U-shap%é cﬁ]&?&'?ntii %ing strap 58

may be tightly applip Ihoh A B AL A A RSk BB ARGG S fing has set and
lstrate a vl @5!@%2%@%@% %egg%feai’gﬁgﬁ%i‘é%ﬁ%ﬁé’%f%ﬁ%%%é% é‘%nﬁlﬁ%% dlEy buiding. The
wall system 70 incE@oiRgesae Panmy heHighdyanptics 4ajanaeigtost shepanelchlisaiiEn10 with
concrete 71. For edgeohds statiotartbesteaheefilidncehas senvimehmagates wighientow edoeritl 71 is
omitted. The wall Sﬁ?ﬂﬁb@%ﬁﬁgé'ﬁlm &0 v meﬁ&:tﬁ@%qgristics. This is achieved in part by

the fact that the panel 1 is filled with concrete. 15 However, to render the wall system 70 more
soundproof, an additional metal cladding panel 72 is incorporated within wall system 70. The wall panel

72 is made from sHelSUkeS:APARA koAl tRIs dunal hseteliy O Rsial led RETWERINYRI vertically along the
entire length of theasjaedm2tlaors (203 idd paheal ma lisstoney el lohngleTioetina dsystanbidis spaced from

tr;le CS Tsaigment fhiﬁ%blﬁo’?@t% ﬂ@e%@ﬁ@elﬁwrﬁmﬁg t'h’étﬂ(ﬁ%@etﬁ?][_ll%@' aﬁ@l Mﬂdﬂ?@s@?ﬂﬁ%ﬁﬂmem
sheet 15. As bgst i qé%ﬁ!ﬁ igyre [ , ich are
secured to thgﬁloo&gﬁﬁo 1 tlé%g ihﬂaéﬁgewﬁig%ﬁ%%%ﬂfgéﬁé gﬁﬁ@m&&ﬁam typically
formed from plastel%‘?a%wmwwgiﬁgr@fﬁ% P ROHEE g sheet 75 is mounted directly to battens 17

which are mounted to the containment sheet 15 of the panel 1 as described earlier. On the other
opposite side of thadhalhall E9stibva FZQirsaesiuEieditts mave pieoddacmibtiorthiagadher it cd. thehivetal panel

72. The panel 72 ajgoHMiAREI RGINIED Y RS YRUE trefanel tRUgNASvith concrete.

15 However, to render the wall system 70 more soundproof, an additional
metal cladding panel 72 is incorporated within wall system 70. The wall
panel 72 is made from sheet metal and profiled to include a plurality of ribs
73 which extend vertically along the entire length of the panel 72.

20  The ribbed panel 72 is mounted parallel to the panel 1 but is spaced from
the containment sheet 15 so as to provide an air gap 79 between the panel
72 and the containment sheet 15. As best illustrated in Figure 16, the panel
72 is secured to fixing angles 76, 77 which are secured to the floors
103,104,

25
The wall system 70 includes facing sheets 74, 75 which are typically
formed from plaster board. On one side of the wall the facing sheet 75 is
mounted directly to battens 17 which are mounted to the containment sheet
15 of the panel 1 as described earlier. On the other opposite side of the wall

30 70, the facing panel 74 is mounted directly on the ribs 73 of the metal panel
72.

The panel 72 also includes service holes 78 which extend through the
opposing side walls of the individual ribs 73. In this way electrical and

35 plumbing services can run horizontally through the service holes 78 or
vertically within the cavity formed on the inner side of the ribs 73. In
addition, whilst not shown, the panel 72 may incorporate insulation bonded
to the inner side of the steel sheet.



opposing side walls of the individual ribs 73. In this way electrical and 35 plumbing services can run
horizontally through the service holes 78 or vertically within the cavity formed on the inner side of the ribs
73. In addition, whilst not shown, the panel 72 may incorporate insulation bonded to the inner side of the
steel sheet. 14 24 April 2006 An advantage of the wall system 70 is that it provides a high resistance to
sound penetration in a relatively thin section wall. Typicgﬁi/ the thickness o?ﬁeAPdTl'sil/s ﬁsr%\ﬁould be in
the order of 200mm, although it is to be 5 appreciated that the dimensions could vary depending on the
design requiremenis. It {s to be appreciated that varigtions and/or modifications may be made to the
parts previously debehBREANIER5. R HHISHR, SVSteThd L B SRERVARERG MG UHHIBACE S04 April 2006
Claims 1. A modul&eudl peniratiaipHsmichiidvedy i ihsestioneys orhygdcatbrimbdckngss, and spacer
means disposed betfvpenibH spstenmovent & shéeth@oddexest 2G0atmsaldsologhrévisrtbdeparation of the

containment Sﬁee%ﬁ?&wwﬁfﬁtﬁéiﬂﬂ‘r?éﬁ@l"@%dc%h?\%‘fd@ﬁ@rﬁiﬁ?d%ﬁ'%@‘ﬁé%‘i@ll and wherein, to

resist hydrostatic pressure induced on filling the panel with the settable’material, the containment sheets
are profiled to have Tinear Stift hing formations extending along the sheets in a first direction to resist 10
outward bowing of the containment sheets in planes extending in the first direction, and the spacer
means extend alonl thécchezppresitstdbat vasi ationstardicimaeidecadi ons finstyddeotiatedo as to resist
bowing of the contgiamens sheeisisiplasesibseNinGin desneang diteatine peineodiawsR 6 the first
direction. 15 ngwe;ﬁz?ﬂﬁ,_according to claim 1, wherein the spacer means are disposed at or near
respective opposite edges of the panel, and one of the spacer means is inboard of the edges of the
containment sheets adjacent to it and the other spacer means outboard of the edges of the containment
sheets adjacent to it. 20 3. A modular panel according to claim 2, wherein the distance the spacer means
are disposed either inboard or outboard of the respective



opposite edges of the panel is substantially the same. 4. A modular wall panel according to any preceding
claim, wherein the stiffening formations are profiled to include elongated zones which are 25 displaced
longitudinally from a midplane of the respective sheet. 5. A modular wall panel according to any preceding

claim, wherein the stiffening formations are profiled to include corrugations_extending. fram one edge of
the sheet to the other. 6. A modular wall panel accordinggo any preceding aéin‘?}ﬁlﬂﬂkr &&)mprising at
least one rigid batt%g]aﬁﬁg red to an outer surface of one or both of the containment sheets, and
extending transverse*to*tf%le linear stiffening formations. 7. A modular wall panel according to claim 6,
wherein the panel includes at least one pair of the rigid battens, each batten in the pair being 35
disposed opposite dne andtheroshilspadtipansd mamprisingrv@santabunantisessgdarenasy tensile
means to form onefebthemEicaetakang shabenotkdns Wislhpsetebatwesdinbgee@rtgipraeatiing claim,

Channel shapes ang b R B e B A Feb. and
fastener means affﬁ?ﬁéiﬁﬁiﬁgh\géf k8 %tﬁ %1%8"1‘?‘5\9@?&? i?%ﬁ@%ﬁﬁ%%éﬁwwawsgﬁgﬁorﬁprising two

containment sheet§SrMBAr&i T dereplsENYURSIAHS BFRRSM o Sulingihe LANREWHAainment

sheets, the containthesetihblesnatariaprtifdcrb msianeetineheasfiraipoo fidech foidayekeerting in a first
di;lectiqn :ﬁ resist %ﬁmrﬂrtg)wméﬁéi’fn@ e@@é\ﬁ@iﬁi@%{ﬁ@ﬁ@@ﬁ@sﬁb@tgﬁﬁfawmimﬂmmfi@éi@ﬁ;ecti%n, agd
inclucing a wé Sﬁg%@%%?ﬁoﬁé?ﬁ R e e e sheets
to respective flang 'E%H%ht@né] A SHATT AP GASR éll?é]%gmgiHbGtSO&tﬂm@?m%}%?ﬁstHEaspacer means
extend along the siié@etianmtnrstispertarioeckisst i tretinstdircivresist §9vdng efdke bowing of the
containment sheetgomaamasrediesetsniplarescextd nbliagtivnarssremd dirkut tortipe fystdicedtion. 11. A
modular panel accediRg tR A MrebRgHIMS 8 to 10, wherein the
15 2. A modular panel according to claim 1, wherein the spacer means
are disposed at or near respective opposite edges of the panel, and one of
the spacer means is inboard of the edges of the containment sheets adjacent
to it and the other spacer means outboard of the edges of the containment
sheets adjacent to it.
20 3. A modular panel according to claim 2, wherein the distance the
spacer means are disposed either inboard or outboard of the respective
opposite edges of the panel is substantially the same.
4, A modular wall panel according to any preceding claim, wherein
the stiffening formations are profiled to include elongated zones which are
25 displaced longitudinally from a midplane of the respective sheet.
5. A modular wall panel according to any preceding claim, wherein
the stiffening formations are profiled to include corrugations extending
from one edge of the sheet to the other.
6. A modular wall panel according to any preceding claim, further
30 comprising at least one rigid batten secured to an outer surface of one or
both of the containment sheets, and extending transverse to the linear
stiffening formations.
7. A modular wall panel according to claim 6, wherein the panel
includes at least one pair of the rigid battens, each batten in the pair being
35 disposed opposite one another on respective containment sheets and being
tied together by tensile means to form one of the spacer means.
8. A modular wall panel according to any preceding claim, wherein
the spacer means are in the form of a sheet metal studs, the studs being



fasteners affix the containment sheets to the flanges of the studs adjacent said web so as to inhibit
torsional strain at the junction of the flanges and 20 the web. 12. A modular panel according to any one
of claims 8 to 11, wherein the flanges are formed as hollow flanges elements. 13. A modular wall panel
according to claim 12, wherein the hollow flange elemepis project substantially from Qne_f of the web.
25 14. A modular wall panel according to claim 12, whetéin each stud is g&feraRfid inezt‘gﬁﬁ of a hollow

flanged I-beam, wfﬁ{gmmgﬁé@ ? %ﬁﬁﬂﬁ‘g‘jwﬁ‘t’%&@% @&p&gﬁ%ﬁﬁggmﬁ [.[tﬂee%%tﬁdls. A modular

wall panel according to gny he hal ange elements are generally
tiangular in cross PEAINJEOTEE HER AT WaH SaFee Al BB SHECSF (RDT ap. wherein
the hollow flange efé@ngatsIRBRIHE. openings along their length to enable, in use, filler material to enter
and at least pa_lrtiallg_fill theAmnlio@tu_IMtWaltt@ﬁghg@rmmmgsmﬁﬁcbﬁmnmwslnMIf;ammdcaccording to
?Qgpgg'ﬁvc()ef fcl:;lg]; e]If??tlnch %tﬁ eéf,fﬁzéﬁgéﬁﬁzé g &Tlﬁ%\gfnﬁt?gﬁar a i%ﬂ;r?el a ccéi)r%her[;;I %ﬁﬁrzi?”%r?; t(?feclaims 1lto
7, wherein the spasc:%e eﬁ?e_ fh%‘%ﬂﬁﬁ%@'%eﬂ ?%ﬁéso?%wgc%ogg%dt ﬂl Vc‘)erﬁé1 a&éﬁiﬁ%@ ixed to opposing
faces of the contaifATEMUAREEXIRNUIRGH R A S Shartiandakssist ewwREPRMINiRTthfster with a
corresponding andtwntageenicshestshio ptareshxtanding aptheafitgtodicectiest@ndlievheresn wherein the
anchorage devicestpadjheseeneaeiairelpMastiohavef §ﬁ@@ﬁ"f@éﬁéﬂ SIQH@,'iﬂ&fMQ‘B@ﬂﬁgSUCh that each
connector elefgent diay s FAURIPA A AR ARGAEIASF ARG AT SRRBIIAEANSREAR the 10

di h t t t t. t by b d. ly of itself and
of those corresponbHig SNARIbEANE: 21 BHERSR A Db BRIF o5 la08Coupting

formations. 19. A néd@iistsall panel according to claim 15, wherein each anchorage device and each
connector element1§an elpngridalaowpkpznte l14ceatdniyng sldistadtialhefaomthagpuge of a

containment sheet {Qe3fs extend along the sheets in a direction transverse to the first direction

15 so as to resist bowing of the containment sheets in planes extending in a
second direction perpendicular to the first direction.

11. A modular panel according to any one claims 8 to 10, wherein the
fasteners affix the containment sheets to the flanges of the studs adjacent
said web so as to inhibit torsional strain at the junction of the flanges and

20  the web.

12. A modular panel according to any one of claims 8 to 11, wherein
the flanges are formed as hollow flanges elements.

13. A modular wall panel according to claim 12, wherein the hollow
flange elements project substantially from one face of the web.

25 14. A modular wall panel according to claim 12, wherein each stud is
generally in the form of a hollow flanged I-beam, wherein the hollow
flange element projects from both faces of the web.

15. A modular wall panel according to any one of claims 12 to 14,
wherein the hollow flange elements are generally triangular in cross

30 section.

16. A modular wall panel according to any one of claims 12 to 15,
wherein the hollow flange elements include openings along their length to
enable, in use, filler material to enter and at least partially fill the hollow
within the flange elements.

35 17. A modular wall panel according to any one of claims 12 to 16,
wherein the fastening means extends through opposite walls of the
respective flange elements.



opposite edge of the sheet. 20. A modular wall panel comprising two containment sheets, and a plurality
of spacer means disposed between the sheets, the spacer means including a plurality of anchorage
devices fixed to opposing faces of the 20 containment sheets and a plurality of connector elements, each
anchorage device on one sheet being in register with a_corresponding anchorage device on the other
sheet, and the anchorage devices and the connector efefents having coogér écilpﬁgélﬁ)rmations
such that each connector element may be coupled to an anchorage device on one containment sheet 25

and the corresponding anchora evice on the other containment sheet so, as to interconnect the
anchorage devicesd,lgne p_a%em%eH Biﬁ\@flzltﬂ?@‘l% %Wf?'gﬂ 5%?@%9@% ‘?Zr(fif“‘mf% tanéavity is formed
between the sheety\A¢ERigdaasPBEETIRGaMNsH RCHiIR BBl Hialiy0bsipaes apaceansbargprevent
separation of the ageigesrefifibaiteiDppdiing fattseofakisyc Giuadhmimbebedts, paheleinacting to claim
20, wherein eagh caqRsiaeIBTIER N BN SIRAAAH 12 RBNYRIATEAIRAGRIAN APe containment sheet
and the corresponding anchorage device on gig otﬁlaerc ntain entI heefnbg mavin |endwi ely of itself
and of those cormedibt TSR SERia I AL RULE St AL IR, 2T BEIRET LB ve couping
formations. 35 22. WheseINAPe aReharRgf dlRYiEsLAREBRAANISEPD elRMRISNA®Rh anchorage device
and each connectot@dparating couplkngdcrthationosisch thateradin gcuhatiotielanfemihma keige of a
containment sheet tg@legRBAsitarRsas Afeivdeeatn Bha¢dhsilABR Sieeh angduler panel according to
any one of clggns 35 MREPI TG0 OB FRE EIOBRTH A HREP L Blah - A modular

panel according to rein the tainment sheets are profiled to have i ening
Formations extondiAAHeS FAVASRL Qlse LB LD IN9Es BUR R LA S RAIAGRHE WRES i lanes
extending in the firsftResdhoilalrngagepent ohbwisraspeativateoLdl ihe fepmalionsnt sheets so as to
resist bowing of thel @ontairmaotisiteeisain palkelescesteining iolasetonwhedtizacierpendicular to the
first direction. 25. A{pRekigh BRURCSRATEHRE KOAIMES 2 @héft IKhFreldhdatel enkfyaeR devices are

formed from etal QRGKSRg bMSHTRI[ARER? JNd'edfb TS COMMRMEN SR are retained in

engagement by clinches”
opposite edge of the sheet.

20. A modular wall panel comprising two containment sheets, and a
plurality of spacer means disposed between the sheets, the spacer means
including a plurality of anchorage devices fixed to opposing faces of the

20 containment sheets and a plurality of connector elements, each anchorage
device on one sheet being in register with a corresponding anchorage
device on the other sheet, and the anchorage devices and the connector
elements having cooperating coupling formations such that each connector
element may be coupled to an anchorage device on one containment sheet

25 and the corresponding anchorage device on the other containment sheet so
as to interconnect the anchorage devices, the panel being operative to adopt
an assembled form where a cavity is formed between the sheets arranged to
be filled with a settable material and the spacer means prevent separation of
the containment sheets on filling of the cavity.

30 21. A modular panel according to claim 20, wherein each connector
element may be coupled to an anchorage device on one containment sheet
and the corresponding anchorage device on the other containment sheet by
moving endwisely of itself and of those corresponding anchorage devices
to effect mutual engagement of their respective coupling formations.

35 22 A modular panel according to either claim 20 or 21, wherein each
anchorage device and each connector element is an elongated component
extending substantially from one edge of a containment sheet to an
opposite edge of the sheet.



formed between the flanges and the containment sheets. 26. A modular panel according to one of claims
20 to 25, wherein the panel is movable from a collapsed form where the containment sheets are 15 in
close proximity, to the assembled form and wherein the spacer means are movable from a first to a
second position to allow the panel to move from its collapsed to its assembled form,_ @ dular panel
according to claim 26, wherein the spacer means are o%%ratlve to move b(,ztﬂ/eéﬁl?rhb fi @%d second

positions by relativg 4,20 rotat r Vet to which
they are coupled. %3A mo chlne gﬁggfgg&r ttj{ﬁy%t’?%lgir:n(as!gl? g@r@?%et\gq%%?vﬁvherem the
spacers means ext %hﬁ?r@c@ir BHEJ%]%W ?r‘el according to any preceding
claim, further 25 c@thprisirfy @%Héf Wﬁﬁbﬁf@i@ﬁ@fﬁm@ tHélP@la%r‘ddhgfb@ﬁbeaﬂgﬁ@c!n@@ﬁérally parallel
with, and disposeddieisteeare trefimitamhmemnt Sheatstffdn beyrfosnptionedxigridmgdacefinseans. 30. A
on seats dispeced L T et D PA”QQZ&ZZ'.%‘; daim,
including starter elgﬁ%ﬁmqm%fﬁ g%%eélgﬂe%ggdéﬁ% e %5%%}50? é%g(éeg(gg % the panel. 32. A
building wall mcludﬁ?ﬁ‘@mmﬁﬂhﬁt}?%%@r Wdﬁﬁéﬁ@%@%@éé?@ﬁ@@@ﬁ?ﬁ%&@%@ I8laim, the panels
being assembled eplymes exigadsoghatathecomatdivactiarspetpsnafitdaydadieditgt drtntion. pair of
containment walls gkthe buf\lqlmmwg}l h@[@m;thg. ity drmecbBainwegenwihersipntaénment walls are filled
with & setiablg nalgialol SR ApIeS éfaﬁn@ el AL 8 iRpGEApeln g pluraliy o

rigid battens are se ureaﬁﬁ an outer surf ce 0 at east one of the containmen é{}f@j‘ﬂ? uilding wall

according to claim § éPméh'j‘m’? rast Qrétmagefﬁgﬁf H%P!Rﬁﬁ&‘?r@eé@ fi& battens of the
at least one contalrfﬁfﬁﬂﬁdvb@ﬂV\@SnAhﬁJﬂéﬁ@e&/&ﬂ(hH&E@ﬂ@tﬁ@ﬁ@kﬁh@&iﬁclalms 32 to 34, further
26. A modular panel according to one of claims 20 to 25, wherein the

panel is movable from a collapsed form where the containment sheets are
15 inclose proximity, to the assembled form and wherein the spacer means
are movable from a first to a second position to allow the panel to move
from its collapsed to its assembled form.
27. A modular panel according to claim 26, wherein the spacer means
are operative to move between their first and second positions by relative
20 rotation of the connector elements relative to the anchorage devices to
which they are coupled.
28. A modular panel according to any one of claims 1 to 8 and 10 to 18,
wherein the spacers means extend in the second direction.
29. A modular wall panel according to any preceding claim, further
25 comprising a planar grid of reinforcing, the reinforcing being aligned
generally parallel with, and disposed between, the containment sheets and
being supported by the spacer means.
30. A modular wall panel according to claim 29, wherein the
reinforcing includes horizontal rods which locate on seats disposed in the
30 spacer means.
31. A modular wall panel according to any preceding claim, including
starter elements which extend from at least one of the upper or lower edges
of the panel.
32. A building wall including a plurality of modular wall panels
35 according to any preceding claim, the panels being assembled edge to edge
so that the containment sheets of the panels align to form a pair of
containment walls of the building wall, wherein the cavity formed between
the containment walls are filled with a settable material.



comprising at least one acoustic panel which is disposed generally parallel to at least one of the
containment walls, the acoustic panel being spaced 10 from said containment wall so as to form an air
gap therebetween. 36. A building wall according to claim 35, wherein the acoustic panel is formed from a
profiled metal sheet and incorporates longitudinal exten]('j' g ribs. 37. A building wall_according to claim
35, further including at least one 15 facing panel which 'gsecured to the rigéoﬁﬁgéao é) anel. 38. A
b

method of makin uildi | i L : 40. b rigidisi
roll-forming or prgs%ormiE%C%Lda%ﬁg]rﬁégj%iﬁgggésa%@%é@@%%%é?%?ﬁ Bgi%ﬁ%céd apart
anchorage devices f6he EOHER P AN P?éua%f UL REAREFIBAYNEELvices extend
along the sheets trafil®rsely of the stiffening formations, (iii) joining the sheets together by securing a
connector element 3, eachhangionag evevice and ipetslud@intodd churdspdndiodiryabdeasteodevice on the
other sheet, angd (MheHRpiRHE WAERISREGR¥IMS BheBftdhe SPERiSMEAG cridtesifdineRpaterial.
wall.
35. A building wall according to any one of claims 32 to 34, further
comprising at least one acoustic panel which is disposed generally parallel
to at least one of the containment walls, the acoustic panel being spaced
10 from said containment wall so as to form an air gap therebetween.
36. A building wall according to claim 35, wherein the acoustic panel is
formed from a profiled metal sheet and incorporates longitudinal extending
ribs.
37. A building wall according to claim 35, further including at least one
15 facing panel which is secured to the ribs of the acoustic panel.
38. A method of making a building wall including the steps of:
(1)  rigidising two metal sheets by roll-forming or press-forming
linear stiffening formations therein,
(i)  affixing a plurality of spaced apart anchorage devices to one
20 face of each of the rigidised sheets such that the anchorage
devices extend along the sheets transversely of the stiffening
formations,
(iii)  joining the sheets together by securing a connector element
to each anchorage device on one sheet to a corresponding
25 anchorage device on the other sheet, and
(iv) substantially filling the cavity between the sheets with a
settable filling material.



