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invention relates to nodul ar, prefabricated wall panels adapted to be
assenbl edwoad@es3tom edge for the construction of buil di ng wairiAgio2Mxos
particularly, the invention relates to such wall panels which include two
contai nnment sheets which are spaced apait_and whi ch are designed for the
receipt of a poured in filling of concrete or like settable material. 10
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fl anges.jgThose fibre-cement sheets may function as wall cladding sheets and
as the contajinnment sheets for the concrete filling. Notw thstanding the
addi ti onal the internmediate stud, the fibre-cenent
cont ai nment sheets have had to be thick and heavy to function
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bulging of the containment sheets is inevitable and in prior art panels various

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

reasoms.

A previous modular wall panel comprises three, equal spaced apart, channel sectioned
sheet-steel studs, with the channel webs lying in vertical planes extending transversely

25  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
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

30  difficulty of site assembly of the panels and of course the additional intermediate stud
increases the cost of the panel.

It is also 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
35  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



stiffening ribs, internmediate vertical edges of the panel. The ribs in one
contai nnent sheet are in register with the ribs in the other, and tensile
ti es ext ewo oBoaisyersely of the WO 03/046312 PCT/ AU02/ 016@ET/AA02/08008] from
each rib in one sheet to the corresponding rib in the other. This reduces
the weight of the unfilled panel by conparison with the panel nentioned
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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 of the sheet. The wave form may be

smoothly curved throughout or it may comprise straight portions meeting at relatively
25  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

30  applied to the panels and the panel components are used accordingly.

In one form, the spacer means extend in a second direction perpendicular to the first

direction and the containment sheets are affixed to the spacer means so that they prevent

separation of the containment sheets to thereby resist bowing of the containment sheets
35  in planes extending in the second direction.

The construction of the spacer means may take various forms. In one embodiment, the



separation of the containnent sheets to thereby resist bow ng of the

contai nnent sheets 3S in planes extending in the second direction. The
constructwon3oiedsthe spacer neans may take various fornms. POeTN®2@N08dI ment,
the WD 03/046312 PCT/ AU02/ 01605 - 3 spacer neans are in the form of sheet
metal studs, the studs are channel shaped and include a web and a pair of
flanges. In one form these flanges are generally linear. In that
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20  torsional strain of the junction.

Preferably the fastening means penetrates opposing walls of the respective 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.

25
For preference, the hollow flange elements may be provided with openings along their
length to enable, in use, filler material to enter and at least partially fill the hollow
within the flange elements thereby to enhance soundproofing and fireproofing the wall
panel.

30

In another form, the spacer means includes a plurality of spaced apart anchorage
devices affixed to opposing faces of the containment sheets. 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

35  connector elements have cooperating coupling formations such that each connector
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



30 In another form the spacer nmeans includes a plurality of spaced apart
anchorage devices affixed to opposing faces of the contai nnent sheets.
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an outer surrace O one e contal nnent sheets Preferab Yy each
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prevent separation of the battens to thereby resist bow ng
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.

In yet another form, the panel includes at least one pair of rigid battens. Each batten in

25  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.

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

Brief Description of the Drawings

It is convenient to hereinafter describe an embodiment of the present invention with
35 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.



of the contai nnent sheets in planes extending in the second direction. In a
further aspect, the invention relates to a building wall fornmed using the
nodul ar 8O pansiis and to a nethod of making a buil di ng WRICT/AUBROBIS
Description of the Drawings It is convenient to hereinafter describe an
enbodi nent of the present invention with 35 reference to the acconpanyi ng
drawings. It is to be appreciated that tthe particularity of the draw ngs
is to be understood as not superseding the generality of the preceding
broad description of the invention. WO 03/046312 PCT/ AU02/01605 5 1In the
drawi ngs: Flgiedrawings:a si de el evation of a wall panel according to a first

embodi ment of  t hgjhAVERTd Qs elevdiod WS wall phndl R&Ring 8\ Rkt doliddRAaglofof
Figure 1; Figure 371s an inverted plan view of the panel of Figure 1;
Figure 4 istheiBy@diensectional view of a stud, being a conponent of the

panel ofs Figure figufd iy £plhn vieweofhélparel 6fFBighen ;of the top portion of the
panel of Figure 1 i

rei nforcing conpoﬁ’l&?ff% y%: 5 P‘éelr%d&’géng‘lfilﬁ’%g)\fl\{ﬂéeiel?vﬁ\sné?ffﬁ%“%iﬁga(r:Ieageghg\(/)vin(r:lgr]e;e
bott om porti on of Figuee $aetrosfsectiomliviewlofiarstid) being azovponérited thei penelaff a
further congf%?&g%;r ei nforcing conmponent; Figure 7 is a pl fam view of a wall
panel accordihg t'o a second enbodi nent of the invention; 15 Figqure 8 is a
si de el evation of Figtee 3 tye 5ide elewnionfof thectop apdionstt th panelofAigme dupeludings g
1, V8l gsecitis e gt o e
RN o CMCC RGN R S TN
accor di ng t Giguré Diidilin@aderileevibwalf atfhehdrrvatitieasinfdrigg cempanens; a det ai | ed
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the invention;
15 Figure 8 is a side elevation of the top portion of the panel of Figure 7;
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;
20 Figure 11 is a plan view of a modular wall panel according to a 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;
25 Figure 13 is a perspective sketch of a portion of the modular wall 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
30 continuous clinch forming appafatus showing a 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 18 is a diagrammatic perspective view of an acoustic barrier used in the
35  wall system of Figure 16.

Detailed Description of the Preferred Embodiments




in the enclosure; 25 Figure 13 is a perspective sketch of a portion of the
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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, pop rivets, or other
conventional fastening means. The presently preferred option is self-drilling, self-

20  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 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

25 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.

Each containment sheet 15 is corrugated with the corrugations extending horizontally
30 from one vertical edge of the sheet to the other, as indicated diagrammatically by the
horizontal parallel lines appearing in Figure 1. Such a profile rigidifies the sheet in
respect of bowing in horizontal planes. Other ridigifying profiles characterised by
elongated zones of the sheet being displaced horizontally from its mid-plane may also
be used if desired.
35
It will be noted that the stud 7 projects outboard of the adjacent vertical edges of the
sheets 15 by a distance approximating one half of the width of the flanges of that stud.



20 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
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sheets to the studs and is one reason why studs of this particul ar
cross-sectional shape are preferred. Also, as shown in Figure 1, the
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sheet-steel battens 17, are applied to the containment sheets 15 to
facilitate the affixture of wall cladding sheets, for exanple, plaster

board sheet 9y séfle bMBo@iadtatss toodthendcBY sdiad Hrédhiy aad Seepiodding of thepaiel] the 10
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nore sound proof and nore fire proof. In sone enbodi nents, to enhance the
sound proofing and fire proofing of the panel, the 15 hollow flange

el ement s mayHes praferencalie gpndsete pidlingnig seinfosted- Hledhat ecndrajplanar gridddiote
reinforcing rods may be provided, in the pre-fabricated panel. That grid may comprise
20  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.

In those instances where the panel is to be incorporated in a multi-storey building and is
25  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 embedded in the concrete of two pours and bridge the gap between

them. In this instance those starter elements may be tubes affixed to an appropriate

number of studs by saddles 22 and a fastener extending through a fastened end 23 into
30 and through the web of the relevant stud.

Figures 7 and 8 illustrate a second embodiment of the panel. As the panel of the second
embodiment includes many of the features of the first embodiment illustrated in Figures
1 to 6, like features have been given like reference numerals.

35
The second embodiment differs in the construction of the sheet-steel stud, namely end
studs 30 and 31 and intermediate studs 32.



concrete to enter and at |least partially fill the hollow wthin the flange
el ements. For preference the concrete filling is reinforced. To that end, a
pl anar grwo 038462 reinforcing rods may be provided, in tRETNE@20HO8i cat ed
panel . That grid may conprise 20 horizontal rods 19 extendi ng through

cl earance holes in the webs of the studs and held in place by down turned
ends, as shown in Figures 5 and 6, and | plurality of horizontal rods 20
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for exanpl estolosel y spaced sel f-tapping screws, pop rivets or other
conventional fastening neans. As in the first enbodinent, the preferred
option is self-drilling, self- tapping screws 16. Preferably these screws
are positi ofuudilardo thetfarierabadimen. the studp AR gdsand32 may wejude slepBRCGPRlEHY; s
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20  That grid may comprise horizontal rods 19 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.

25  Figures 9 and 10 illustrate a third embodiment of the panel 1. Again the third
embodiment includes many of the features of the previous two embodiment and like

features have been given like reference numerals.

In the third embodiment of Figures 9 and 10, the containment sheets 15 are maintained
30 in at least one location at a predetermined spacing by a spacer assembly 40 and are

sandwiched between two of the battens 17. In the illustrated form, the battens are

formed from sheet metal but it is to be appreciated that they could also be made from

timber if desired.

35  Inthe illustrated form, the two battens 17 are fixed together by tensile ties 41 and/or
spacers 42 separating the containment sheets 15. Each tie may be an elongated bolt and

nut combination, a threaded rod in combination with two nuts or other tensile elements.



advantage of this position is that the line of action of the fasteners 16
is close to the 15 centre plane of the web 33 so as to substantially reduce
t or si onalwetsess1t nduced in the studs. Simlar to the fiPST/AdwROtiosent ,
the studs 30, 31 and 32 may include clearance holes in their webs to

| ocate the planar grid 18 of rernforcrn% rods in the pre-fabricated panel.
20 That grid nay conprise horizontal s 19 which extend through t he
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predet er mi ned spaci ng by a spacer assenbly 40 and are sandw ched between
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fixed toget bertaibmeneshsets én vérésalplanand/ or spacers 42 separating the

cont ai nt sheets 15. Each tie may be an elongated bolt and nut

conbi nation, a threaded rod in conbination with two nuts or other tensile
el enents. WEheenduszns 1 Porisaoritipthestid 31 ad au anplisd 4e the cRBlpingReng sheets to
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axi al conpressi on, alg%l \)/ be stak‘P throu the contai nnent sheets into
the batt enBanoH g Bave Reensgssera e%mi%a Il apart fromthe self-nailing or
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pl anes. attens regi ster w.th thé stud are %pplledto
t he cont a, nﬁ@,ﬁXC%ﬁ]@é@@aqthIth the outer surface of the battens. Convemently those rods may

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

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 features of the
earlier embodiments and like features have been given like reference numerals.

25
As illustrated in Figures 11 to 13, the panel comprises two containment sheets 15, each
furnished with five anchorage devices 50 and five connector elements 51. All those

components are preferable made of coated, sheet-steel.

30  Asin the earlier embodiments, each containment sheet 15 is corrugated with the
corrugations extending horizontally from one vertical edge of the sheet to the other.
Each anchorage device 50 is generally angle-sectioned strip comprising an affixture
flanges 52, whereby it may be fixed to a containment sheet 15 so that it extends
substantially vertically from the bottom to the top of the containment sheet, and a hook
35  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 contact with the



facilitate the affixture of wall cladding sheets, for exanple, plaster
board sheets, to the panels once they have been assenbled into a wall. 15
I n an al twpmaniese2 ar r angenment, not shown, the ties may al POTIAINECHIOH as
spacers. For exanple, they may conprise rods with internedi ate abutnents
in contact wwth the inner surface of tgﬁ cont ai nment sheets and end

abut ments, for exanple, rivet heads or sh- on fixes, in contact with the
outer surface o

h [
t hr eaded anﬁnf%mggﬁ%? ﬁf" Jr"i"&?}lt B%n %%ﬁi?e %11 %%gm‘i‘”ﬂ?fe?"%? B‘%r@hﬁ@ﬁut y
engaged t hearwlmage d¥tatessb (f (as sdwarin Eiguozll Heme digposedh antiopxdeofit @@djﬂ@n‘dl scl os ed

with refere %dgés%frtﬁes%}éétﬁtlg Tnganlstﬁi%' ?pfo%ﬁngtﬁgcfr}% Iﬁfﬁb@%é@ﬂtch &ftnt he

i nvention inc ature di nents and

li ke featur ﬂ@ngﬁ:aé% Beei{l afoanotgddbatthe @a@g?ééZr?éHﬁléﬂ@OS@edz@agq dgyies abed in
fFI gur ef} %l fn;a el:@outb@ﬁdl%@ﬂ%‘ ve@tmpédg%@%fgig%héﬁmatm%mﬁaaehs Tllafs \is e?c h51

urni shed w i.ve anchora vi ces an (Y el ement s
Al those P§ elPﬂtéloé?%%tg’iffg? ﬂi‘tea’&‘é(e’%}foncéﬁﬁg’ggg g@? Qc ‘t‘%i‘n‘quo As in
the earli er algsmnosit aemjaenepaﬂalsamnhgmamtserﬁmemtob&“uueledmaﬂlugat ed with the
corrugations extending horizontally fromone vertical edge of the sheet to
the other. Each anchorage device 50 is generally angl e-sectioned strip
conpri si ng #he achbragadevicéd Hhyey b Sscumtddo dimyrepectivg cdaifingaicheats &5 by
cont ai L ﬁ?‘&ﬁ&bl%?aéﬁuﬁ%ﬂkaﬁst M&epﬁoe gﬁéta%h@@ﬁabghﬂeychﬁew 15 d Sheks By t he

bottom ontal nnent s Secli one

coupl i ng f I mmef@@chw aFhiat preferendel aisgbasausey tsespsedEh WWH@PWQ?‘?I vely it

maybe at | eggichRafbl be BpSlidd dotigiel gintiing @ppdes.ar ea contact with the
WO 03/ 046312 PCT/ AL%Z/O 1%1051@% 10 inner sur%glc):e of the adjacent
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devi ces 50 Qach aesparatudts degceibddin sone dﬁta‘himbe:lcdmﬂﬂe‘arsge@ﬁcatihe ofidj acent

ti d t f th
e b s PSSl G §REH 53 BT ORG SRBL BARIA0R Q08 Bgklug” e
| ef t most  ancémprgps adewscéls asBnBIH ) msitammmgrrqtaﬁsfpwb 10&rhepwean vétigles of

the sheets 1o, RrdicleThéas toedét&%hethBFéthéls1rf3th1s9ﬁﬁ£1§feraed3ntaﬁﬁﬁen@%ee?§§§nt ial,
feature of the invention. facilita

| ocati on and Sﬂlilg:ﬂn'ent of
adj acent paAEixdurg dlapggo. 176 Pasads chhs appamatus agtso Rtdedatrlle] shit & hABr age
devi ces 50 @Brekies & B&tFeAshrt 6T thd@ateBia iR Eatethe elifs abtlme i cledi e€its shéetyind

20  then compresses the centre part to cause it to expand laterally so that it cannot thereafter

return between the slits. Thus, continuous clinching lends itself to automatic operation,
produces an effective affixture between the workpiece sheets and avoids the need for
additional fastening devices.

25  Preferably, clinching apparatus used in the manufacture of panels according to the
invention is a gang apparatus, able to clinch all of the anchorage devices to each

containment sheet in a single pass.

Each connector element 51 comprises body strap 55 with hooked coupling flanges 56

30 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 sheets are held in the required spaced apart configuration and the connector

35 elements are effective to resist bowing of those sheets transversely of the vertical
direction.



10 any suitable fastening neans. However for preference they are clinched
to the sheets by row of clinches 54. That preference arises because of the
speed wi tWowhiogd31zrul tiple clinches nay be applied by a c®cTiAlwe0®05
clinching apparatus. Such an apparatus is described in sone detail in the
conpl ete specification of 15 Australian Patent No. 675590 (BHP Steel (JLA)
Pty Ltd). Bri efIy stated such apparat'usll c'orrpri ses a rotary die assenbly
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20
Figures 16 and 17 illustrate a wall system 70 installed between two adjacent floors (103,
104) of a multistorey building. The wall system 70 incorporates the panel 1 which
spans the adjacent floors and which is filled with concrete 71. For ease of illustration,
the steel reinforcement which locates within the concrete 71 is omitted.

25

The wall system 70 is designed to have good acoustic characteristics. This is achieved
in part by the fact that the panel 1 is filled with concrete. 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

30 include a plurality of ribs 73 which extend vertically along the entire length of the panel
72.

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

35  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.



Preferably the body straps 55 of the connector elenments 51 are pierced by
one or nore openings 57 to enable filling nmaterial to flow from one side
of each cwomdwossn2 el enent 10 to the ot her. The coupl i ngs PogtAt@emidhe
anchorage devices 50 and the connector elements 51 preferably provide for
sone play to facilitate the insertion of the connector elenents. For this
reason the rectangul ar shape of the pahﬁ% as seen in Figure 11 may rel ax
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| ength of the panel 72. The ribbed panel 72 |s m)unt ed parallel to the
panel 1 but is spaced from ntai nment s 5 so as to vi de an
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from pl asteoulbtvalrycﬂep@tdmglen!shectbsuhr@crwemms the facing sheet 75 is nounted
directly to battens 17 which are nounted to the contai nnent sheet 15 of

the panel 1 as described earlier.
It is to be appreciated that variations and/or modifications may be made to the parts

previously described without departing from the spirit or ambit of the invention.
20



On the other opposite side of the wall 70, the facing panel 74 is nounted
directly on the 5 ribs 73 of the nmetal panel 72. The panel 72 also

i ncl udes woermies1hol es 78 whi ch extend through the opposi RgTs /016881 | s oOf
the individual ribs 73. In this way electrical and plunbing services can
run horizontally through the service holes 78 or vertically within the
cavity formed on the 10 inner side of”~ the Fibs 73. In addition, whilst not
shown, the nel 72 may incorporate insulation bonded to the i nner si de of
t he steel E@%@é An advantage of the wall system 70 is that it provides a
hi gh resistance to sound penetration in a relatively thin section wall.

Typically the th' c?cﬁﬂar alfgﬁ‘leml udﬁméﬁ:% &?fﬁ%@&ﬁkgee%ef&tﬁe&ﬁ&n ggﬁr of

200mm al t hough i r'eci at I 'mensions could vary
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vari ati ons e&gélﬁﬁlegp&'e&g%?é @HEdQ@Ka@lﬂéﬁﬁﬁlﬁ&nﬁMnﬁﬁidﬁ exRh@ Qs st

descri bed w thout arting fromthe spirit or It t he inyention.
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i ncl udi ng t west@RBétnnMeNnt sheets formed fromsheet netal, and spacer neans
di sposed between the contai nment sheets, wherein the 5 containnent sheets
are profiled to have linear stiffening formatl ons extending in a first
direction ta.resi atmodilmawall bansl agronding tveclagiont avirarein thesttidtening farmatione s

extending ip.d qgﬁ]teﬁ't(g ﬁ{ch‘fﬁfe e?o%#af%? 70ftes v@tn@i?gxléldg{ 198k ho @ha@f'ﬁgﬁldd ng to

cIa|n11 whére eni ormat 1 ons are pr ed to 1nclude
el ongat ed z@nélslanﬁwﬁ:themseem\@;ﬁ gféed | ongitudinally from a mdplane of the
respective sheet. 3. A nodular wall panel according to clains 1 or 2,

wherein the stiffenin formati nsa rqofiled to incl.ude rugati ons
ext endi ng héri zonampuler Bal gape 9%90{( IE%FO ai’@’se]dﬁref(y‘fheﬁ%q?ﬁggf%mp t he
other. 4. Af@iﬁfhﬁbﬁg are@rdfilpd reincRide oot gutiohvedenyding kabontadly dtom ome Yarti¢dher

i ncl udi east .on batten secured to an outer surface of one or
bot h offgheeggﬁ?gﬁ fu>%ﬁgﬂp and extending in a second direction

per pendi cul ar to the first dlrection. 20
4. A modular wall panel according to any preceding claim, further including at

least one rigid batten secured to an outer surface of one or both of the containment
sheets, and extending in a second direction perpendicular to the first direction.
20
5. A modular wall panel according to claim 4, wherein the panel includes at least
one pair of the rigid battens, each batten in the pair being disposed opposite one another
on respective containment sheets and being tied together by tensile means preventing
separation of the battens to thereby resist bowing of the containment sheets in planes
25  extending in the second direction.

6. A modular wall panel according to any preceding claim, wherein the spacer
means extend in a second direction perpendicular to the first direction and the
containment sheets are affixed to the spacer means so that the spacer means prevent

30  separation of the containment sheets to thereby resist bowing of the containment sheets

in planes extending in the second direction.

7. A modular panel according to any preceding claim, wherein the spacer means
disposed at or near respective vertical edges of the panel, and one of the spacer means is

35  inboard of the vertical edges of the containment sheets adjacent to it and the other
spacer means outboard of the vertical edges of the containment sheets adjacent to it, by
substantially equal distances.



5. A nodul ar wall panel according to claim4, wherein the panel includes at
| east one pair of the rigid battens, each batten in the pair being

di sposed wWpwasid3e2 one anot her on respective contai nnent PoE&®2an05bei ng
tied together by tensile means preventing separation of the battens to

t hereby resist bow ng of the contai nm&*n_}L sheets in planes 25 extending in
t he second direction. 6. A nodular wall Lﬁ)aﬁel according to any preceding
claim wherein the spacer neans extend in a second direction perpendicul ar
to the first direction and the containment sheets are affixed to the
spacer neans.so tAatodiie vegibpae! aearngploalamtt @07, sdsinticonacst meges are
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PCT/ AU02/016 - 14. 8

wherein the® g@g}lpnh%agﬁtg E th%a%ﬁgst%%%‘ %)hrl(rﬁ% "ﬂﬁ&eﬁg ?J‘%t?&f ﬁsgtto Elgﬂbmcﬁm% uds
are channel sistiapetheamutionof thtdflangesanddhelwab. pair of fl anges which extend
lateral]y fromthe web, and a fastener neans affixing the 5 sheets to
respective flange el ements. 9. A nodul ar panel according to claim 8,

wher ei n t he 1Past eAenodlaipangk #qcﬁlé@gttﬁélal%?ra’ﬂ wrhsrrin desBresT pyapsEe i1} theges

of t [le stu g%xﬁﬁb%fh@atmaa; @ﬂgﬁbstﬁ@s ar shQislcﬂﬁipglsé a t»v@lb ah@pad h?miw ﬂaﬁgc?at t Pe
jUI’ICIOI’lO e an m)ua ane ac . Al (0]
o 6 or ploemis iR Rabapaascen ot Du i e, FRee iplepRiReaf AR A8
upri ght st udbgetd toaespectifs ftamgp releaeents, thelﬂaagd; Yo Itusitiomd fhdsigped ®l redunst s

|t eor al w1308 SARCAhARAL R beblien b0t RSERRdBoeans af i xi ng

resp e rve -flange e anges belng positioned and
shaped to reduce 15 t or si onal straln at the junctions between the flange

%Zﬁ?hsezgﬂ ;Pﬁd%iﬁ?ogaarevggrlal I hé%rﬁﬁé to ﬁgﬁg%(l) "oned 1%%%151?&1 i@'g?gg?&r&%
hol I ow f1 angbarmebﬁ%cﬁpgecgmr@ g‘%@tt ol lﬂ“f ﬁange cletnents project stbstantially

from one face of the web.

20
12. A modular wall panel according to claim 10, 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.

25  13. A modular wall panel according to any one of claims 10 to 12, wherein the

hollow flange elements are generally triangular in cross section.

14. A modular wall panel according to any one of claims 10 to 13, wherein the
hollow flange elements include openings along their length to enable, in use, filler
30 material to enter and at least partially fill the hollow within the flange element.

15. A modular wall panel according to any one of claims 10 to 14, wherein the
fastening means extends through opposite walls of the respective flange elements.

35 16. A modular wall panel according to claim 6 or 7, wherein the spacer means
include a plurality of spaced apart anchorage devices affixed to opposing faces of the

containment sheets, wherein each anchorage device on one sheet is in register with a



fromone face of the web. 20 12. A nodul ar wall panel according to claim
10, wherein each stud is generally in the formof a hollow flanged |I-beam
wher ei n tWoe odokd3ow fl ange el ement projects from both fac@STofuRA®IEDb. 25
13. A nodul ar wall panel according to any one of clains 10 to 12, wherein
the hollow flange el enents are gener abl% triangular in cross section. 14.
A modul ar wal | panel according to any" “of cI ai m; 10 to 13, wherein the

hol | ow fl ange el e nts ncl uge.o n al on able, in
use, fill erCg OTEESP orP%eg t“éelp tﬁagi’tﬂf p%ip urélﬁp%%? IH%C e hol | ow
within the éléraagembmremb an¢ioragd dewibes and mak:bm}mm Ieleatmtﬁr havegopperaliig one of

clainms 10 tg e
e
accordi ng tdﬁvmeammr@ c@ntammqmehe@t and the cersespending archorage dguise an H qﬂtﬁ ity of
spaced apar éor%ﬁﬁﬁ&ﬁ%ﬁ@et 4GRStk @dlistsy (ﬁm@@l&' bRdof t@@%co@fesﬁdiﬂmg

cont ai nrent eets, wheréin €ach %nchor%%6 fe%I Cce on.one s eetf

regi ster wi dsharaggylenipesde shloctpearyal gersrarakot theif sesPRgive SO ﬂﬂn%i[}‘?élﬁorage
devi ce on the other sheet and a pl ur ality of connector elenents wherein

t he anchor age devi ces e connector. e t v

coupling fo frat i aa]aﬁangaa@ﬁo r%{gc!gﬁqgrgﬁgj%ﬁﬁ&&gﬁ&%% ({églgeto an

anchorage aeléack c(mmeotme eleorenbisameitingsticd eomponknt pxtending @d}ﬁtﬁﬁﬂ&lhgffamc hor age
QN CF 0 L0 S1eB8Ea BoGanERRIRA 03Nl shEdIFufirwed, endut sel Y of Lt sel
and of l[ 0s& Corr 8spon anchorage devices to effect nutual engagenent

of their respective coupling formations. 17. A nodular wall panel

accordi ng tegcl ai Bpl&iuahedr dﬂeﬁﬁ:@&d@@tﬁ%ﬁ@%c@&ﬂg@ﬁlmgﬁﬁh@ﬁﬁhluam@mect or

el enent is an el ongated_conp tgent xt.en gg @gﬂeﬁt antlg\é Xrﬁ n‘ﬂ?l ne edge
of a cont ai R¥B# deinfoseinr, e praforang i ek, paralld wi uI ar
wal | panel apgededibagvden, thayopianedi shgets bad bying suipoeted by tempacsy nzeanpl anar
grid ofjs%el nforcing, the reinforcing being aligned generally parallel wth,

and disposed between, the contai nnent sheets and being sug}ported by the
spacer meanas. 15AtBodulamwal ipanel avsbtdipgioatlaincilo miierrip the reinidreing gclugdesr ei n

the rei nf or gl Ghaideficn 1RGieANLA alEaeh IRNph@F Mcinen seats di sposed in

t he spacer

20. A modular wall panel according to any preceding claim, including starter
20 elements which extend from at least one of the upper or lower edges of the panel.

21. A building wall including a plurality of modular wall panels 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
25  cavity formed between the containment walls are filled with a settable material.

22. A building wall according to claim 21, wherein a plurality of rigid battens are

secured to an outer surface of at least one of the containment walls.

30 23. A building wall according to claim 22, further including at least one facing
panel which is secured to the battens of the at least one containment wall.

24 . A building wall according to any one of claims 21 to 23, further including at
least one acoustic panel which is disposed generally parallel to at least one of the
35  containment walls, the acoustic panel being spaced from said containment wall so as to

form an air gap therebetween.



20. A nodul ar wall panel according to any preceding claim including
starter 20 elenents which extend fromat |east one of the upper or |ower
edges of wbespaiset. 21. A building wall including a pluralPCrawe/onosul ar
wal | panels according to any preceding claim the panels being assenbl ed
edge to edge so that the contai nnent Shﬁ of the panels align to forma
pair of containnment walls of the buildi g wal |, wherein the 25 cavity

fornmed bet n th taln IIed t l. rial.
o e, et ueen g L IR oHk & 15 A4 Wl SRR R 2
battens ar eﬁomea:pmt)éibdtmeta}rﬂl@maeld isearpereies hfngandlhémendmrdfs the cont ai nnent
walls. 30 23. A building wall according to claim 22, further including at

| east one facing panel which is _secured to the battens of the at. |east one
cont ai nnent 2fal | . Admildmesvial] escaglingio clapedy, ditpr ircludipe eileashpnefagings 21 t o
23, furtder phig kidnig sddured 18384 riBN\6r BE BebukiiCparnel which is di sposed
general ly paral lel to at | east one of the 35 contai nnent walls, the
acoustic panel being spaced fromsaid containnent wall so as to forman
air gap thepghet maerneth\i\d)oﬂﬁﬂamgaMﬂE’ﬁiglvﬁdmﬂbmaiB@F;he stedof: 25. A bui | di ng
wal | according to Ia|m [ | roma
profiled netal Qt ang’ %SI%%OOI%a ﬁ?‘éng%?ﬁifbﬁm gg?krgﬁ%frﬁwg@e& 26. A
bui | di ng wal | accordl ngtlﬁf@nngﬁlrmﬁﬁlsthwmher including at |east one facing
5 panel yhich is %a;ur %ﬂ'xtuf%aPﬁ:&litg&gﬁcéc{ﬁoaﬁ%ﬁﬁ&b& RARE to 31Yefa€e gpt hOd of

maki ng a bui | di ng I nc gl dising t

sheets by roll-formn nge&h qfit eg@eﬁﬁfwtwﬁ%ﬁm ﬂ’setafflﬁhfghg‘“ﬁbe"f“@? ﬁﬁtﬂl ns

therein, 10 (ii) affi xhagsvarsgj fahémff@in§mﬁﬁg¢brgpart anchorage devices to
one face of each,of the ri such. t hat chor evi ces

extend transversél 01’01%“??5%%"?? ?téhc?g?&efg?’ﬁ%‘i%ﬁfcoﬁqo %ﬁ"?ﬁtﬁg atcﬂe sheet s

t oget her by securing aandmr@etdarncebﬁrmasheteotoemmresmrdhmgaghoﬁgwdmcmn one

sheet t? a correspondi @ﬂeoaﬂ&@g%&g% gdevice on 15 the other sheet, and (iv)
[ e

substantially filling the cavi tween the sheets with a settabl e filling
mat eri al . (iv)  substantially ﬁlhng the cavity between the sheets with a settable filling

material.



