1 21 JUL 2006 BU LDI NG PANEL AND CONSTRUCTI ON METHOD The invention rel ates
to a building panel and a nethod of building using said panel. In
particul ar, although not exclusively, the invention relates tqQ a building
panel that may be connected with one or re like panels to 2 lclhdblbuct a
structure such as a wall, floor, ceiling, fence or the |ike. BACKGROUND TO
THE I NVENTION I n the construction industry, walls, floors, ceilings and the
like may be constructed using a mnde variety of technigues. For exanpl e,
wal |'s may be 10 consBMiebH INDLONSTRUGHANMEIROD 5get her with
nortar, which is placed betmeen adjacent brlcks and betmeen adj acent,
alternately st aggghemvarwerrslatés to adiuilding. patmhandra methed pf buiting uging

ti me-consum ng, |abour intensive, expensive, and often requires a | arge
amount of pregidr@driedn lhgfanticular,agithdughi sbi excladively, tHhinveatibnaeldtéetd eke is
fornmed. 15 One alternative to conventional bricks are nortarless bricks or

bl ocks, SUCBuifPtﬁngggaﬁélnﬂ{é%t ﬁld@bba&bﬁﬁéct@UOWﬁﬁ Qhécbpﬁﬁ*&e‘ k&b ksl Joat es

Patent US 6, 189, assigned to Building Wirks Inc.. To construct, for
exanpl e, k I 1y etop of each

ot her wt on@éﬁt%l&%gﬁt%%ﬂﬁjge% ernéasfg al@(@ggesc%gﬁg ﬂér[c C(Ba'JVtIYI ﬁfg(s or cavities
extendi ng through the depth of 20 the bl ocks are aligned. Each bl ock
conprises a pair of |ocking channels at each end. Adjacent bl ocks and

adj acent layers of blocks are secured together by inserting |ocking
menbers into apertures for nBAGKGREWNBCED AHE BNMENIIQNf adj acent bl ocks.
Concrete, or other settable materlal may t hen be poured directly into the
cavities to reinfbrthe chestmadtion |Sdeeﬂryrwal1ﬂ dtanirsigecedliigs) Bhd 28648ike may be

constructed using a wide variety of techniques. For example, walls may be

10 constructed using conventional bricks held together with mortar, which is
placed between adjacent bricks and between adjacent, alternately staggered
layers of brickwork. However, this process is time-consuming, labour
intensive, expensive, and often requires a large amount of preparation before,
and finishing after, the wall or the like is formed.

15 One alternative to conventional bricks are mortarless bricks or blocks,
such as the concrete mortarless blocks disclosed in United States Patent US
6,189,282 assigned to Building Works Inc.. To construct, for example, a wall,
the concrete blocks are placed directly on top of each other without staggering
alternate layers such that cavities or cavities extending through the depth of

20  the blocks are aligned. Each block comprises a pair of locking channels at
each end. Adjacent blocks and adjacent layers of blocks are secured
together by inserting locking members into apertures formed by the locking
channels of adjacent blocks. Concrete, or other settable material, may then

be poured directly into the cavities to reinforce the wall. Steel reinforcing



2 menbers may be additionally inserted vertically and/or horizontally into
the wall structure through horizontally and vertically di sposed passages.
This systemall ows the concrete to pass relatively uninhibit?ﬁ.mbﬁﬁggh t he
aligned cavities thus reducing the risk of creating voids w thi'n-t

cavities 5 unoccupied by concrete. This Systemis also quicker than the
conventional bricks and nortar method descri bed above since the bl ocks can

be aligned directly on top of . each other and_ do not require | ayer . of
mortar bet weBieMBaisa@ey; bg asditionally| 'H?%ﬂ%dtmﬁ(iﬁy.a Re lgop}aarl,lg 'F‘Eo te
wasted in having to directly align the blocks and insert the |ocking
menber s i nt owallstiustwerthraaghchenizastally #ud vadicatly dispored ipassagesire of a
conparabl e size to bricks and therefore a substantial anount of tine is

needed to conpl et ¥hiveystent allowy the mahtrete 20 pass! relatiVehcurindibiiledcthsozgie
al so heavy conpared with conventionally sized bricks and therefore

bui I di ng wal {1 gfighdd'8alitiks thid Fediieihy tHe ASKSf tReating! Voilabamin tHY eadtiee.

The prior art is Teplete wth such bl'ocks 15 utilizing various shapes of
| ocki ng chan ' . | re . i
ar avbackes - ANTBPEaRH L EOFRRe Thie $ahish fo A GuickpLHRrEUR Eoh el
constructing, walls, floors and the |jke are bujldi anel s. ny ..t s of
bui | di ng panQr'é\ﬁs ﬁ&\?’emgn?éfﬂéhQGrq%'bQPe%b%‘fﬁjSm&@%&&@&%ﬁ@nﬁ%ém%ﬁ of
using building 20 panels is that |large areas of wall, ceiling and the |ike
can be const Aifecty amtap of Rack @theeanddenot irpeuise @laven alinertabRetwerR i on
tinmes using bricks and blocks. However, any reduction in construction tine
achi eved usi adjguanébiocks omdlayersithereoh, Homtever atine, istgiidl wastedtindfaving to
preparation required in advance of fixing the panels.
directly align the blocks and insert the locking members into the locking
10 channels. Furthermore, the blocks are of a comparable size to bricks and
therefore a substantial amount of time is needed to complete even a fairly
small sized wall. Concrete blocks are also heavy compared with
conventionally sized bricks and therefore building walls and the like with such
blocks is still labour intensive. The prior art is replete with such blocks
15 utilizing various shapes of locking channel and locking member, yet all share
the aforementioned drawbacks.

An alternative to the aforementioned bricks and blocks for constructing
walls, floors and the like are building panels. Many types of building panels
have a large surface area and therefore, one advantage of using building

20 panels is that large areas of wall, ceiling and the like can be constructed in a
shorter period of time compared with construction times using bricks and
blocks. However, any reduction in construction time achieved using panels is

dependent on, inter alia, the amount of preparation required in advance of

fixing the panels.



2 1 JUL 2006 3 Conventionally, a wooden frame, boxing or formwrk nust
first be constructed to which various types of panelling, such as

pl ast erboard, weatherboard or the Iike nay in sone manner bez p]jm_l

Hence, erection of walls, ceiling and/or,floors or the |ike cannot proceed
until the formmrk is in 5 place. Furthernore, fixing and positioning of
the formmork and panelling needs to be carefully coordinated to enable

services such as gas, electricit nd water to. route the necessay.
conduits therefor %@él"\ﬁﬁgﬁn?lllﬁé ?d%%g?'ﬂ fegge. pxina PhJOrMWes rf"é%ftﬁr'%% berve

to substantially reduce any tinme saved usin conventional building panels.
10 ne type epndlilciEdntp pelieh wadous niypesdobpaseHhisg: uatcho msuplasderoand,
panels is disclosed in United States Patent 5,397,516 assigned to Therno
Cenment Engi nesatiegrbGardor thehlildhndiysiol sere ngamesraie wffixedaridesds prdction of
cenentitious panels used as an inner and outer skin of a wall, between

which a skelgfiignceifing tep@lor fddts YrothBAikeOsknrict RbESEW Bl (HRNMBrwWRIK®Y it hen
be poured 15 between the cementitious panels thus encasing the steel.

Apar t 110 e,y ORGHiIMPLOAERS 10N SOSHBANE! o Bl R BRAGK Aty - 516

bei ng sonewh abori1 ou eTre g pane ar e heavy and to
T any, i UBPRESTRDEHERY SOURTAIoR 1 ASRD SPRGS S deh EorHas SesBRy
method is that pouring of concrete within the cavity between the panels
of ten does néhdxeateeierortedhe necesgpryiconduits Migrefordistwesnithe fermawearki g of
voi ds. Indeed, with many prior art construction systens, up to about 30% of
the cavity caanelingi nThesde fdctatsvaédriae dorsubstantially reduce any time saved using
conventional building panels.
10 One type of building panel and a method of construction using such
panels is disclosed in United States Patent 5,397,516 assigned to Thermo
Cement Engineering Corp., which discloses generally square shéped
cementitious panels used as an inner and outer skin of a wall, between which
a skeleton of steel reinforcing rods is arranged. Concrete may then be poured
15 between the cementitious panels thus encasing the steel.
Apart from the production process for the panels disclosed in US
5,397,516 being somewhat laborious, the resulting panels are heavy and
difficult to manoeuvre in a construction environment, resulting in minimal
timesavings, if any, in using the panels. Another drawback of this
20  construction method is that pouring of concrete within the cavity between the
panels often does not achieve 100% filling of the cavity due to the formation of
voids. Indeed, with many prior art construction systems, up to about 30% of
the cavity can remain unfilled with concrete.

Further problems of many prior art panel systems are their complex

25 design, such as the building panel and connection system disclosed in United




Further problens of many prior art panel systens are their conmplex 25
desi gn, such as the building panel and connection systemdisclosed in
United 2 1 JUL. 2006 4 States Patent 6,314,704, assigned to va@L g
Structural Conposites, Inc., and the coniequently hi gh cost% @ﬁ f the
interlocking systens also fail to easily'and/or neatly lock together. In
many cases, users of such systens have to nodify the interl ocking
mechanisnms in order to fit the conponents 5 together in a satisfactory
manner . Furt SatesrRatent §y3 thRet sassipnre dgrAmeriean Gtristdial GaropesitasntRerity
for a wall, floor or ceiling or the like, do not conprise either an

i nterior andfnod thrtcansequéntty bigindcastr fMary of ter iftereckingdystenenalsotfairto and
expense is required to achieve a finished, presentable surface. 10 A yet

further pr 0b|e%@llﬂfan@%¥yn@étl)t heckotdgither.t 18 Eaey®Rakes! 8érst BEYu6H Systemhs
wat er proof and therefore an additional waterproof nmenbrane is necessary.

Such merbr angis8rtg MbHRY AESARRICRlT ModMEHS il brddh i it the RURTSoridhs

nmenbrane usel ess, an er ef tion protection for menbr ane

method it RELdica ST RiFabier; dihaiaR. Thahy el pRREN LT

of the aforenentjoned problens. In particular, there is a peed for a

bui | di ng sysPEaYIdiysBkChERhBdegrin feran walluleer ep C@F'fngcpéﬁgﬁylﬂ%rfiq NGkt

wal s, floors and/or <ceilings or the |like, which is easy to handle and fit

t oget her, regompriag eftber 2 nnierieunaind/osx@detios dinishetisusiare. OFT eEfore,

| NVERTH O additional time and expense is required to achieve a finished, presentable
surface.

10 A yet further problem of many of the prior art systems is that they are
not waterproof and therefore an additional waterproof membrane is
necessary. Such membranes are often susceptible to puncturing, which
renders the membrane useless, and therefore additional protection for the
membrane itself is required.

15 Hence, there is a need for a building system a.ndlor method that
addresses, or at least ameliorates, at least some, if not all of the
aforementioned problems. In particular, there is a need for a building system
and/or method that can be used to efficiently construct walls, floors and/or

ceilings or the like, which is easy to handle and fit together, requiring the

20  minimum of expertise.

DISCLOSURE OF THE INVENTION

In one form, although it need not be the only or indeed the broadest
form, the invention resides in a building panel comprising:

25 a plurality of spaced apart walls forming a plurality of cells;



In one form although it need not be the only or indeed the broadest form
the invention resides in a building panel conprising: 25 a plurality of
spaced apart walls formng a plurality of cells; 21 JUL 2006 5 apertures
in said walls such that said walls forming each said cell 7hdllutlés at | east

two apertures; a substantially planar skin disposed adjacent and
substantially perpendicular to said walls such that said cells are open on
a side opposite 5 . said planar skin; and a projection extending beyond at
| east .one perineter portion of said walls. Suitably, said projection is
formed by a portion of said skin. The skin may have a bevel ed edge.

Preferably, the hapegivesk @tigaid walld GueharhdesidonalR! fdmiasg ehet® sapesll t e edges
of the skin. Suitably, the panel may conprise a slot along a perineter

portion of tingludkeniaBt frsasertdree W dth of the panel, said slot sized and
shaped to receive said projection of an adjacent: panel Sui tably, said

slot may lie partg aédﬁétéﬁtlaﬂgnb!aﬂﬁpuéﬂld 5P0%ed? ddpit@ht ardd subatdmtiany W dth of
the panel. The skin preferably covers the sanme area as the panel, but is

preferably opdpeidib@brid ¥éidt\ﬁalfshﬁlcﬁ<"m§i saifcBlL R bYfen bh%hgﬁé' pBsie a

square cross section, but may suitably be rectang exagonal ,
circular,s Orsa?(ﬁ‘%!aﬁhhﬁfmdﬁﬂ red shape 20 Suitably, the walls and the skin
are rigid.

a projection extending beyond at least one perimeter portion of said
walls.

Suitably, said projection is formed by a portion of said skin.

The skin may have a beveled edge. Preferably, the beveled edge is

10 provided on at least two opposite edges of the skin.

Suitably, the panel may comprise a slot along a perimeter portion of the
length and/or the width of the panel, said slot sized and shaped to receive
said projection of an adjacent panel.

Suitabiy, said slot may lie partially or continuously along a length

15 - and/or width of the panel. |

The skin preferably covers the same area as the panel, but is
preferably offset relative to the panel.

Preferably, the cells have a square cross section, but may suitably be
rectangular, hexagonal, circular, or any other desired shape.

20 Suitably, the walls and the skin are rigid.

Preferably, the apertures in the walls are aligned and are preferably
adapted to facilitate the passage therethrough of reinforcing members,
conduits, pipes, cables and the like.

Suitably, the panel may comprise perimeter walls, which together

25 define a quadrilateral. Particularly, the perimeter walls together may define a



Preferably, the apertures in the walls are aligned and are preferably
adapted to facilitate the passage therethrough of reinforcing nenbers,
conduits, pipes, cables and the |ike. Suitably, the panel nay conprise
perimeter walls, which together 25 define a quadrllatera rticularly,
the perineter walls together may define a 2 1 JUL 2006 6 éﬁkﬁﬁ@

Further features of the building panel wll becone apparent fronlthe
detail ed description. In another form the invention resides in a method of
constructing a 5 building structure in.a particular orientation froma
plurality of building panels, each bui?ding panel conprising: a plurality
of spaced a PR ; s forming a plurality of cells; apertures in said walls
such that saird T s forning each said cell include at |east two

apertures; 10 a an ally ar. skin dis ed adj acent

substantiall'y p?"&@'ﬁ& %?ﬂ"?l’s ?‘p hggt?‘ﬂid{wl @eéa@ﬁggmpe ?QPafeé‘é?mg“ H}ee open on

a si de oppo anar skin; and a projection extending beyond at
SRl sy

| east one p Qbn of said walls; 15 said net hod |ncI udi ng t he
t| ng a

Zteﬁgﬁdoéanefeﬁéél'ﬁ%na oy B wa%%trosﬁ?'t% 2518 Moot of Sonsiing & he
first pargel bunl%Irnlga rsuchr}g mS gcp%rllt?c ar or}entatnon from a plurality of building panels,
each building panel comprising:

a plurality of spaced apart walls forming a plurality of cells;

apertures in said walls such that said walls forming each said cell
include at least two apertures;

10 a substantially planar skin disposed adjacent and substantially
perpendicular to said walls such that said celis are open on é side opposite
said planar skin; and

a projection extending beyond at least one perimeter portion of said
walls;

15 said method including the steps of:

securing a first panel in said orientation; and

abutting a second panel against said first panel such that the projection
of the first panel overlaps the second panel.

Suitably, a beveled edge of the skin of the first panel abuts against a

20 beveled edge of the skin of the second panel. Alternatively, a slot of the
second panel accommodates the projection of the first panel.

Preferably, the apertures in the walis of the first panel align with
corresponding apertures.in the walls of said second panel.

The method may further include the step of securing said first and

25 second panels together with fastening means.



Suitably,. a beveled edge of the skin of the first panel abuts against a

20 bevel ed edge of the skin of the second panel. Alternatively, a slot of
the second panel accommobdates the projection of the first panel.
Preferably, the apertures in the walls of the first panel alliJ4h 206t h
correspondi ng apertures. in the walls of said -second panel. The nethod may
further include the step of securing said first and 25 second panels
together Wth fastening neans. 2 1 JUL 2006 7 The nmethod may further

i nclude the steps of securing a third apd further panels to said first
and/ or second panels. Preferably, the nmethod further includes the step of

routing one or noTke niéthod &y AeHHBTNIABKde [ABOstaPs tof Sscaliiy @dthiaeandr es of
said walls. 5 - Suitably, the nethod further includes the step of filling

at | east onefigbl pandls b S48 ik bAd/of8e&3ridpanelle method may further include
the step of placing one or nore inserts 'in one or nore of the cells prior

to filling the cepleferdbilytheFhéthbl ?urfﬁﬁr%&l@destﬁ%ﬁ s%;?b’ﬁ%tzﬁsgg‘&’ié?éﬁnﬁet he

settable material to said cell(s) containing the Insert 10 The net hod

nay further bt mambBledtightA Bligibdditeriied B id RARKIUI S, pi pes,

cables or the I'1ke ™t hroug e ali1gned apertures of the walls. In another

form thesinventig ifi%eﬁ\eiﬂbdafuﬁﬁépﬁgluﬂés ﬁ@%&é?ﬁ{"@@a 'Gbagﬂ"l(‘jéljhg'gpanm s

structure in a particdlar orientation froma p 0
each bui |l di ng; Lsing: 15 a plurality of spaced apart walls
e

formng a plu S; apertures in said walls such that said walls
formng each sai qrefhkthod may further include the step of placing one or more inserts
in one or more of the cells prior to filling the cells with settable material to
prevent ingress of the settable material fo said cell(s) containing the insert(s).
10 The method may further include the step of routing one or more
condulits, pipes, cables or the like through the aligned apertures of the walls.

In another fdrm, the invention resides in a method of constructing a
building structure in a particular orientation from a plurality of building panels,
each building panel comprising:

15 a plurality of spaced apart walls forming a plurality of cells;

apertures in said walls such that said walls forming each said cell
include at least two apertures;

a substantially planar ékin disposed adjacent and substantially
perpendicular to said walls such that said cells are open on a side opposite

20 said planar skin; énd

é projection extending beyond at least one periméter portion of said
walls;

said method inclfuding the steps of:

securing a first of said building panels in said orientation; and

25 securing a second of said building panels in said orientation spaced



include at | east two apertures; a substantially planar skin disposed

adj acent and substantially perpendicular to said walls such that said
cells are open on a side opposite 20 said planar skin; Pzghection
extendi ng beyond at |east one perineter portion of sai d mallg id nmet hod
including the steps of-. securing a first of said building panels in said
orientation; and 25 securing a second of said building panels in said
orientation spaced JUL 2006 7a apart fromsaid first building panel. The
met hod may further conprise the step offasecuring said second building
panel such that said plurality of cells of said second panel face said

plurality of ceHapmﬁﬁaﬁsdmﬁyﬁ&nmamgtheﬂhe nmet hod may further conprise the
step of coupllng said first and second building panels with reinforcing

menbers. 2 1 JUL “ﬂﬁ;ﬂﬁmetlﬁ)dzﬂfawmﬂhéﬁéémgﬁ% e 6P Méwﬂﬁ? Qfaid BecdHdesent

i nvention mnll becone apparent fromthe follow ng detailed description.

BRI EF DESCRI PTgyiliingrparidr st ¥ Gaic pT@aﬁ’t?SdedeHé of YBdessdond P! FaR

invention and to enable a person skill inthe art to put the invention

into practicalgsd prfdlitpseiens bfegg,glﬁ‘gq%ﬁgnt s of the invention will be
described by way of exanple only wmth reference to the

5 The method may further comprise the step of coupling said first and

second building panels with reinforcing members.



acconpanyi ng draw ngs, wherein: FIG 1l shows a perspective view of a
bui I di ng panel in accordance with 10 a first enbodi nent of f Rhesent
invention; FIG 2 shows a first sectional view of the bU|Id|ng anel in FIG
1; FIG 3 shows a second sectional view of the building panel in FIG 1,

FIG 4 shows a plan view of the building panel in FIG 1, FIG5 shows a
construction method using a plurality of the building 15 panels shown in
FIG 1; FIG 6 shows another construction nmethod using plurality of the

bui | di ng panel s sh\her fepjuees ; of#h@me@ﬁéﬁ/sofathgd@@ﬁ@et W@nt)pemﬁfbegome
bui | di ng panel in accordance with a second enbodi nent of the present

i nvention; 2@ppaers fromodise foliowing detallededesiceptiari. t wo of the buil di ng panel s
in FIG7 coupled together; FIG9 shows a further construction method using
a plurality of the building panels shown in FIG 7; and FIG 10 shows

anot her partial side view of two of the building panels in 25 FIG7

coupl ed together. 21 JUL %ﬁgg: Ok SERMHEN BFSPREBRAWNGEHE | NVENTI OV A

bui | di ng panel 2 in accor Crnventiton is shown in FIG

paced aphr ¢ wal 1 90PaTngiRtendRreTRg TR %?%%B?Bfeaf?.p?rsoa?’svﬁiﬂs or

cavities 10. The cells 10 can be clearly seen, for exanpl J
per spect i ve in the art to put the invention into practical effect preferred ‘embodiments of

the invention will be described by way of example only with reference to the
accompanying drawings, wherein:
FIG 1 shows a perspective view of a building panel in accordance with
10  a first embodiment of the present invention;
FIG 2 shows a first sectional view of the building panel in FIG 1;
FIG 3 shows a second sectional view of the building panel in FIG 1;
FIG 4 shows a plan view of the building panel in FIG 1;
FIG 5 shows a construction method using a plurality of the building
15 panels shown in FIG 1;
FIG 6 shows another construction method using a plurality of the
building panels shown in FIG 1;
FIG 7 shows a perspective view of a building panel in accordance with
~ a second embodiment of the present invention;
20 FIG 8 shows a partial side view of two of the building panels in FIG 7
coupled together,;
FIG 9 shows a further construction method using a plurality of the
building panels shown in FIG 7; and
FIG 10 shows another partial side view of two of the building panels in

25  FIG 7 coupled together.



views in FIGS 1 and 5 and in the plan view of the panel in FIG 4. In the
enbodi nent shown in FIG 1, the panel conprises a first set 6 of
substantially parallel, spaced apart walls |ying substantidllyL 200
perpendicular to a 10 second set 8 of supstantially parallel, spaced apart
wal I's. An exanple of one of the walls constituting the first set 6 of walls
Is depicted in FIG 2. An exanple of one of the walls constituting the
second set 8 of walls is depicted in FIG3. It will becone apparent that
the present inventionis not limted to the 15 walls 4 of the panel 2
being arranged in the manner shown |n FIG 1. For pl e, the walls need
not be arranged substanBEJAILER-DESGRIATION OF AR ANV and coul d
instead be arranged at some other relative angle whilst maintaining the

i nventive functi o iodilditg ppagk? in Atsordanbe with {he frésantinventidn is sheawrt n
having a square cross section. The 20 cells 10 may be of any shape that

allows the egyg paspagsiref epsbsbiientatie pulging ﬁnélhé@mhlségeé tplirasity of
therein, as described below. The cells shoul d-a of a shape that

al | ows Coﬁeﬁggaﬁ&ﬁ aYarSGkig %rf%arf?%'d ?l{,l]cﬂ"'ﬂl\ e gﬁrleg?%l Bﬂﬁglltgtng ?éﬁ%t gfial

has set I'sS envi saged e ce rect

triangular, cir. exa or an her d SI red s 25 The malls 4
of the.panel SavEgHID: B B Abiqaf b Blesilhr o £ 5%mBIe; IR the Persigeiive, o
shown particularly in FIG 2 and FIG 3. The apertures 12 are preferably of
various di am¥ie¥ysintfJGs ﬂ@Wdt'ﬁ@nﬁd@é%é'%‘é?\é’tﬂrt%@ﬁnéf inflliGhftor ci ng menber s,
such as steel reinforcing rods, and conduits, wres, pipes, cables and the
like for servicedn memdgaent shewniin GGy, thepanehndmarises arifst seirh ab.
The apertures

substantially parallel, spaced apart walls lying substantially perpendicular to a

10  second set 8 of substantially parallel, spaced apart walls. An example of one
of the walls constituting the first set 6 of walls is depicted in FIG 2. An
example of one of the walls constituting the second set 8 of walls is depicted
in FIG 3.

It will become apparent that the present invention is not limited to the

15 walls 4 of the panel 2 being arranged in the manner shown in FIG 1. For
example, the walls need not be arranged substantially perpendicular to each
other and could instead be arranged at some other relative angle whilst
maintaining the inventive function of the panel.

Also, the cells 10 are not limited to having a square cross section. The

20 cells 10 may be of any shape that allows the easy passage of conduits and
the like through apertures therein, as described below. The cells should also
be of a shape that allows containment of settable material within the cell once
the material has set. Hence, it is envisaged ‘that the cells could be
rectangular, triangular, circular, hexagonal, or any other desired shape.

25 The walls 4 of the panel 2 comprise a plurality of apertures 12, as



5 12 in the walls conprising the first set 6 are aligned with each other to
enable a straight pipe or the like to be easily routed through the_ panel

2, passing through each wall in the first set of walls. Thezgdéktﬂfpﬁes in
the walls conprising the second set 8 ar % al so aligned with each other for
the sane reason. Hence, cabl es, condwts1 and the |like may be routed
through the 10 panel in any desi red manner. An exanple of the alignnent of
the apertures 12 in the walls 4 is clearly shown in FIG4. FIGS 2 and 3
show j ust onshewsdqartiewearlyfindpér 2uard dﬁlﬁn%\t arhe ppertuigs d2farergferably of
configurations. However, it will be appreciated that the present invention
is not |imteariows tiseneteestis aliowfthe Inasapge therethreabh dfedinforcmonmeiderds of
apertures per wall or the configuration of the apertures. The di aneter,

nunber and ceiiéh 68's¥é&IBiIrdbrdims réde rdnd €sndRls, Miretebiydsedaplet He k@ t he
particul ar application for which the panel is being used and a second

erbodi mrent  oforldapy B80Sl A s ot VAP Bha HeCIHiBoRhG 2HE BRRkuAN

confi gur at I on 1s eSCI’I rei wever e aper re dianmeters can

Cher ot hr cugh 2 Uk g8 oS T e Eree b rane cuehan e sRa BnePlo eBple “°

posi tion. Furtherm)re the apertures are not limted to being circular in
shape and ne§ St'iﬂégléhﬁk?@do’a&*&ﬂlhﬁﬁs he eggily dpuies. theevglihe &, FrassHy
conduit or the like to be passed therethrough. Hence, for exanple, the
aper t ures nathrbagbf eacly veall ripgihieafirsir sétr oé gudls. p'ﬂhqggpermrestinethshmﬂsto
al | ow passage therethrough of 2 1 JUL 2006 conduits, pipes, reinforcing

nmenbers or temiprisihgofhd batorsdape 8 érl@/\@té@rangnédrw&hw Bthe¥&bE tigd same
apertures 12 in first and second wall sets are at different levels to
enabl e rei nf (LMY PRI, T Ofontidits Bid HRBHE P&l beNutéd @hrough the
10 panel in any desired manner. An example of the alignment of the apertures

12 in the walls 4 is clearly shown in FIG 4.

FIGS 2 and 3 show just one assortment of aperture diameters in
two different configurations. However, it will be appreciated that the present
invention is not limited to the diameter of the apertures selected, the number

15 of apertures per wall or the configuration of the apertures. The diameter,
number and configuration of the apertures may be selected according to the
particular application for which the panel is being used and a second
embodiment of the panel comprising a different aperture arrangement and
configuration is described hereinafter. However, the aperture diameters can

20 be selected to allow the easy passage of conduits, piping, or the like
therethrough, whilst securely maintaining the conduits and the like in position.
Furthermore, the apertures are not limited to being circular in shape and may
be shaped according to the cross-sectional shape of the conduit or the like to

be passed therethrough. Hence, for example, the apertures may be of any

25 regular or irregular polygon or other shape to allow passage therethrough of



to be routed through the panel w thout being inpeded by other reinforcing 5
menbers and/or utility conduits or the |ike passing throughzthﬁ ?@ﬁel in,
for exanple, a perpendicular direction. The buil ding panel ﬂ L

conprises a substantially planar skin or 1pI anar surface 14 on one face of
the panel. The skin 14 may be of the sa area as that enclosed by the
perinmeter walls 16, but offset with respect to the 10 perineter walls 16
such that the skin 14 forns a projection 15 extending beyond at |east one
of the perinEoBdUNREI Pipessreipfacindamgmbenseok ke lika afxihah aP@eyB‘ﬁ’d"QV\% of
the perineter walls, as shown in the enbodi nent shown in, for exanple,
FIGS 1 and 4coffeepekiingldeiss op @pieriurasdi 2iin Hinst smelc second healledets are atuch
that the skin seals one side of nany of the cells 10, with the opposite 15

side of the aifdretcengsdpenabkorginforcihg enérabérs arsd/ehutility @ohbuitdar ther itkeonl y
partially covered on one side by the skin 14, as shown in FIG 4. The offset

of ‘the skin i peelothéd Snidighlthe'Bahe! ditRBAP bBMcAinAbeded byYother r@fielg? 0

be accurately aligned with ea Int nstruction o

floor, ceili C r the |1k i ng..th nel ' t

ner i n. -2 ADRIPaEE ndor MBuLb TR PP uie i BaSBn PFadFH Bid BEReLE) Pt ot ca
by bevel ed edge il8 of the sk'&ﬁr}qm, nost clearly visible in FIG 3. The
bevel may be®Xamples@ REPENFICUIAHGIEACtiONAS degrees to the plane of the skin
14, although other angles may alternatively be selected. O her angles may
be preferred depdhei bgildingtpanelpdlalsattamprisgs @hsubstanéabﬁrmaea@sgmb@n ng
used. The 25 bevel ed edge 18 is provided on at |east two opposite edges of
t he skin 14, planar $utfa2zé0@ o dneuabetdidhe paacheVhé aitire tig enayl Bemf thésame

opposite edges are parallel. The

area as that enclosed by the perimeter walls 16, but offset with respect to the

10 perimeter walls 16 such that the skin 14 forms a projection 15 extending
beyond at least one of the perimeter walls 16. Preferably, the skin 14 extends
beyond two of the perimeter walls, as shown in the embodiment shown in, for
example, FIGS 1 and 4. The skin 14 is positioned with respect to the walls 4
such that the skin seals one side of many of the cells 10, with the opposite

15 side of the cell being open. Some of the cells, such as cell 10a, are only
partially covered on one side by the skin 14, as shown in FIG 4.

The offset of the skin 14 relative to the walls 4 enables a plurality of
panels 2 to be accurately aligned with each other in the construction of a wall,
floor, ceiling, fence or the like using the panels, as described later herein.

20  Accurate and snug alignment of the panels is further facilitated by beveled
edge 18 of the skin 14, most clearly visible in FIG 3. The bevel may be
angled at substantially 45 degrees to the plane of the skin 14, although other
angles may alternatively be selected. Other angles may be preferred

depending on the application for which the panels are being used. The

25 Dbeveled edge 18 is provided on at least two opposite edges of the skin 14,



bevel ed edges may al so be provided on the remai ning two opposite edges of
the skin 14, the angles of the edges on the renmaini ng opposite edges again
being parallel. 5 Construction of, for exanple, a wall usindltliellianel s of
the present invention will now be descrihed. The panels 2 may be set in,
for exanple, a conventional concrete fodddation. A first panel may be
aligned at the desired angle, which conventionally will be substantially
vertical in the case of a wall structure. 10 Alternatively, the first pane
may be pl aceduchn thatl the benekwd edgesrt&opotihéi apposite edgedcarier paradiel.erfth& i on
of the resultant wall, floor, or the like. The first panel nay be set with

ei ther the Ibégeléd%'dg@sqhaziws@berﬁremdeblctm thewrgmainirey twe eppysiteaedgasef
selected orientation for the first panel will determne the orientation of

the other pagfd skihol41the arddled I*Ebif %hé”é@lggéeon e reiBhinind B8pBositd EH§és Rgaf i s

15 positioned, subsequent panels can positioned ad] acent the first
panel . Accubgfq% F%}g %lnug alignnment is achieved by virtue of the projection
15 of the sKrn¥1 H "the bevel ed edge 18, as descri bed above. Wth

reference . to FIG when two panel s are brought adjacent eac ot her he
by o) ecti b 35 of LonSISRtBRI] ISaekPle. ks g NG PanSec e esent 5o
2b. Part of the walls of panel 2b rest on the projection 15 of the panel
2a, such as pwengonwill newke Heserdiechi ng cel | 10a. The overlap of portions
of the walls 4 of panel 2b with the projection 15 of adjacent panel 2a

contributes to tAkespanelsu ahaytieget tiy, for examptd,| a donventionalt bendrekes,
constructed fromthe panels and creates an effectively continuous skin for

the walls 4. feindatim.t WR Bt | REEbe alignear seehé Ydeditdnemgidwhich
positioned, they 2 1 JUL 200
conventionally will be substantially vertical in the case of a wall structure.
10  Alternatively, the first panel may be placed in any orientation corresponding to
the desired orientation of the resultant wall, floor, or the like. The first panel
may be set with either the longer side or the shorter side running vertically
and the selected orientation for the first panel will determine the orientation of
the other panels forming, in this example, the wall. Once a first panel is
15 positioned, subsequent panels can be positioned adjacent the first panel.
Accurate and snug alignment is achieved by virtue of the projection 15 of the
skin 14 and the beveled edge 18, as described above.
With reference to FIG 5, when two panels are brought adjacent each
other, the projection 15 of a first panel 2a abuts the skin 14 of a second panel
20 2b. Part of the walls of panel 2b rest on the projection 15 of the panel 2a,
such as parts of the walls defining cell 10a. The overlap of portions of the
walls 4 qf panel 2b with the projection 15 of adjacent panel 2a contributes to
the structural integrity of the wall, floor or the like, constructed from the panels

and creates an effectively continuous skin for the walls 4.

25 Once two adjacent panels are correctly aligned and positioned, they



13 may be joined together with any conventional fastening neans applicable
to the material fromwhich the panels are fornmed, which is discussed | ater
herein. The panels may be, for exanple, glued, clipped, bollé&dylofliscr ewed

t oget her using any suitable fastening nqus that securely holds the panels
in 5 position and the present invention is not limted to the type of
fastening neans enployed. Depending on the particular application, once a
nunber of panels are fixed in position as described above, reinforcing
menbers, suchMaysbeieiped tpgethesvithmany seaveotiona fastening means appligadlepto
passed t hrough the 10 appropriate apertures in the panel in a vertical

and/ or hor i zthe ahateriaédtdnorwhicBothdupaselspapeformad)] ehicds tdiscussed lagr al so
be passed through the desired apertures. The apertures sel ected depend on

the service(perdifi Mhe pahel mahrsdldor Ehanppacyluaddclippyd, ol 6r stiedved
| ocation in the panel at which, for exanple, service outlets, are

required. Fo I rd. | ' be
brasent at,  JSPRuSng s iHeBR RiucaRy s it Setuel bffs R, °2
is alar degree of flexibility in.where services,are rout thr each
banel |t s BAGBE0 AghE rshriuediolhRut TBA R R e O s hERER
bui l ding systens. Alternatively, once the reinforcing nenbers have been

i nserted ZOeﬂﬂﬂ@ﬂﬁh t he panel, the rel evant services personnel nmay choose
not to route the relevant service conduits or the |ike throu%h t he panel

at that tinme, but Dependingionithe partcwar application, ohice aagmber ©f pangimara he
desired cells frombeing filled with concrete or other settable material,
an insert, sfikéddn pogitiby Hsydeseribed ghovieyreinfarind ineekbers,t iech idsestesy be

inserted into those cells required for

reinforcing rods 20, as shown in FIG 5, may be passed through the
10  appropriate apertures in the panel in a vertical and/or horizontal direction.
Conduits, pipes, cables and the like may also be passed through the desired
apertures. The apertures selected depend on the service(s) being routed
through the panel and, for example, the location in the panel at which, for
example, service outlets, are required. For example, apertures suitable for
15 e.g., water pipes may be present at, for example, 100mm intervals along the
panel 2. Hence, there is a large degree of flexibility in where services are
routed through each panel, thus addressing one of the problems exhibited by

the prior art building systems.
Alternatively, once the reinforcing members have been inserted
20  through the panel, the relevant services personnel may choose not to route
the relevant service conduits or the like through the panel at that time, but
delay until a later time. In this case, to prevent the desired cells from being
filled with concrete or other settable material, an insert, such as a polystyrene

or polyurethane block or the like may be inserted into those cells required for

25 routing the services. The inserts can then easily be removed later, thus



25 routing the services. The inserts can then easily be renoved l|later, thus
2 1 JUL 2006 14 leaving a vacant cell. In the case of passing wires or
cabl es through the panel when concrete or other settable mitlefiLallbi s al so
going to be used, conduits for the wires nay be passed through the

rel evant apertures 12. Wres can then be hr eaded 5 t hrough the conduits
and replaced at a later date with ease, if and when necessary. Another
advant age of the present invention over the prior art is exhibited when
concrete or dgawng seacant eelhaterial is used. All of the cells 10 of the
panel 2 are open on one side to allow the uninhibited access for 10
concrete or the |ilkéhe thses ofipassing wigstdrecagbieéothraugh e pbreh wiherv oonlsrebei ng
created and concrete not conpletely filling the relevant cells. The

apertures 13riothdisetiié snatefilis o faMgl fol 58 Bs6@NEBHY LRI bP thedlvirkd enay
concrete or the Iike throughout the paneél 2 into the desired cells 10. The

panel s of t h%legﬁgfﬁbg ’%H.Sraﬁgﬂtthé? %f@?éép?%ﬁ%ﬁﬁ%é qgésil\ﬂ%es?c:%ﬁj theh bePihfeaded

t hi ckness wal ences, or t pl'ication of the
panel s of _ the presgnt invention in,a double thickness. wall w.J]| now be
oot 1 bacw A7oUE; B RRBNES P8 tehigec i At NS Wit Base foaadWhel
I nvention, two single thickness walls 30, 32 may be constructed parall el
to each ot heM€ceg®HYwal | bei ng constructed 20 as described above for the
single thickness wall. The two walls may be constructed with the cells 10
of each wall faci Apatheh aniviamtage wfhthehgpresdmt imlentonlovef thacpriomlart fisice
away from each other. Reinforcing nmenbers, such
exhibited when concrete or other settable material is used. All of the cells 10
of the panel 2 are open on one side to allow the uninhibited access for
10  concrete or the like, thus minimizing the prior art problem of voids being
created and concrete not completely filling the relevant cells. The apertures
12 in the walls 4 further facilitate communication of the concrete or the like
throughout the panel 2 into the desired cells 10.
The panels of the present invention may be used for single or multiple
15 thickness wallls, floors, fences, ceilings or the like. Application of the panels of
the present invention in a double thickness wall will now be described with
reference to FIG 6.
Using the panels of the present invention, two single thickness walls
30, 32 may be constructed parallel to each other, each wall being constructed
20 as described above for the single thickness wall. The two walls may be
constructed with the cells 10 of each wall facing each other, such that the
skins 14 of each wall face away from each other. Reinforcing members, such
as steel reinforcing rods 20, may then be passed through the apertures 12 of

the walls 4 horizontally and/or vertically. With reference to FIG 6, loops 34 of

25  reinforcing material, such as steel reinforcing rods, may be looped around the



as steel reinforcing rods 20, may then be passed through the apertures 12
of the walls 4 horizontally and/or vertically. Wth reference to FIG 6,

| oops 34 of 25 reinforcing material, such as steel reinforcizngy q@@ may be
| ooped around the 2 1 JUL 2006 15 hori zaqntal and/or vertical rein orcing
menbers of each wall 30, 32 to both secure the two walls together and to
act as spacers between the two walls. The |oops 34 of reinforcing mat eri al
may be over-|ooped as shown to prevent running of the |oo0

Convent i onal h@ﬂé@nﬁ@h)anﬁlll@oV@élCéﬁfﬁ'Bfwwﬂgomﬁéﬂbe@ of ea@fmwalﬁém §8p€0 betin
pulling apart. This arrangenent prevents novenent of the two walls

rel ati ve to seclireothectwanaclls Hogether ampketd agsasispasers betaseesthiebive walls.
concrete or other settable naterial that may be subsequently poured between

the two wal | TheQoOpoBUds rifbleeig niteYisinaayet ovdrtiovpéd abahampr tecpratedt t hat
the invention is not limted to the particular 10 reinforci ng menber s

around whi Chn%ril‘ﬁ gcﬁﬁ’ﬂﬁe% c?r&?sliiﬁﬂwewwar ﬁ%@rn%(i}ﬁﬁl ot e Ehfpibyed 'f@hle

34 may al ter Iy or a tiona oope rein orC|ng ro

h t I 14 d
Funni ng thr olvem g fRps °Sp?ﬁ'mt@£rﬁ%r’?c§§£s”a"m%m§zt Bhvehf r%*?éﬁrﬁ“?of ?ni
the cells 10, Therefore mhen concrete or the like is poureﬁ i nto Ehe
cell's, the | Hspivawals selative trieach pther@nchihercelkonanings auhstlaceess

provi d| ng greater strength. Another enbodinent of the panel of the present
i nventi on i scehcoete on othidrGettabledmaterialthahohayrire sebsaenmently poureth betvern
using these panels in accordance with the present invention is shown in
FIG 9. Like tiefaveneds t@provive fatiserrefrdorcemdritke features of the first

enbodi ment and construction
It will be appreciated that the invention is not limited to the particular
10  reinforcing members around which the loops 34 are passed. With reference
to FIG 6, the loops 34 may alternatively or additionally be looped around
reinforcing rods running through the panel closer to the skin 14, such as
reinforcing rods running through aperture 36. In such a case, loops 34 extend
further into the cells 10. Therefore, when concrete or the like is poured into
15 the cells, the loops 34 are embedded in a greater depth of concrete, thus
providing greater strength.
Another embodiment of the panel of the present invention is shown in
FIGS 7, 8 and 10 and another construction method using these panels in
accordance with the present invention is shown in FIG 9. Like reference
20 numerals refer to like features of the first embodiment and construction
method.
Building panel 2 comprises a plurality of spaced apart walls 4 arranged
such that they create a plurality of cells or cavities 10. A first set 6 of

substantially parallel, spaced apart walls lie substantially perpendicular to a

25 second set 8 of substantially parallel, spaced apart walls. Substantially planar



met hod. Buil ding panel 2 conprises a plurality of spaced apart walls 4
arranged such that they create a plurality of cells or cavities 10. A
first set 6 of substantially parallel, spaced apart walls [4EJUL 2006
substantial ly perpendicular to a 25 seconl% set 8 of substantially parallel,
spaced apart walls. Substantially planar 1 JUL 2006 16 skin or
substantially planar surface 14 is positioned with respect to the walls 4
such that the skin seals one side of nmany of the cells 10, with the
opposite si 86indr substantially piangy sptace Bbiseresitienrd withrespecidn the walls|4 10a,
are only partially covered on one side by the skin 14, as shown in FIG 7.
5 Wal I s 4 of sutle thhaintble £kin@gals saeasigé wfahany obthapells Ui0s svittRtheThpposite
apertures may be in the formof apertures 40 in second wall set 8 and be of

any desired ghrpef aiwlcen sdidg dpeml Somd bf theseneesube Rt belPY0h, afe only
rei nforcing nmenbers, such as steel reinforcing rods, and conduits, wres,

bi pes, - cabl epaAnfly digelddBn bl SA5 XY GRS sRifCT 38 fiswn f FRB I Ci ty, water and

air 10 condi g as describ e dpertures may alternatively be
in the fprmof apgrtures in second wal.l set 8, .apectur 4 [ pen
2t one entl and oTHRISA BEitfs et Aonerit e il BE AHeTlpgs tEerth e
44 may also be present in first wall set 6. The U shaped ageréures ar?
most cl ear | y@pPEHMSMaybeicthelam ofigretres 48 dn ggepnd el 3ot 8 andhe o
clearly not limted to 15 substantially form ng a U shape and may have any
desi red shapanyodeairednabape ecantorr sizef to cllay nitvebeassage/ therethnough of
conduits or the like routed through the panel. Apertures 12 in the walls
conpri si ng t heinforcig smdmbeny, esuidh avestedl tdinforcing rods, and conduits, wires,
pipes, cables and the like for services such as gas, electricity, water and air |
10  conditioning as described above. The apertures may alternatively be in the
form of apertures 42 in second wall set 8, apertures 42 being open at one end
and substantially forming a U-shape. Similar shaped apertures 44 may also
be present in first wall set 6. The U-shaped apertures are most clearly visible
in FIGS 8-10. However, the apertures 42, 44 are clearly not limited to
15 substantially forming a U-shape and may have any desired shape to
accommodate the reinforcing members and/or utility conduits or the like
routed through the panel.
Apertures 12 in the walls comprising the first set 6 are aligned with
each other to enable a straight pipe or the like to be easily routed through the
20 panel 2, passing through each wall in the first set of walls. The apertures in
the walls comprising the second set 8 are also aligned with each other for the
same reason. Hence, cables, conduits and the like may be routed through
the panel in any desired manner.

Apertures 40, 42, 44 are at different levels above skin 14 to enable

25  reinforcing members and/or utility conduits or the like to be routed through the



each other to enable a straight pipe or the like to be easily routed

t hrough the 20 panel 2, passing through each wall in the first set of

wal I's. The apertures in the walls conprising the second setyf mfgmplso
aligned with each other for the sane regson. Hence, cables, conduits and
the like may be routed through the panel™‘in any desired manner. Apertures
40, 42, 44 are at different | evels above skin 14 to enable 25 reinforcing
menbers and/or utility conduits or the |like to be routed through the 2 1
JUL 2006 17ppaskwithiouicdeeingeimpedethdicathey reimfercingi mesrkers @iaiabaitiity
and/or utility conduits or the |ike passing through the panel in, for
exanpl e, a peopéduits outra likedpassing throudghdhes phaatehin, e éxanpplanapespendiduar
form ng one face of the panel extends 5 beyond a perineter portion of
first walls @iapghr second walls 8. In this enbodinent, perineter
portions are in the formof ends 46 of first walls 6 and ends 48 of second

val s 8 Skin 14 The SHRatidRYAaA,! %@n%ﬂk{/@@ oR@'TREEIS 11 phhéidxidfis s ©

at | east at one end o € pa rnati or additionally, skin 14
may extengl bﬁéond t he perineter n, of .second, walls 8 at 10
t

.portio egst .
one end o ypaded Pelymefef é}%‘P&'ﬁ&é first piads & atjloigseqond &%%t onN 8IS
extends beyond a perinmeter portion of first walls 6 and/or_secgﬂd wal | s 8.
Proj ecti on” 15mkgdimeat, priimeter ppriggnscanie: inthederm ofiends 4P ptligt wads 6.ard h
respectively of one side of the panel. Preferably, projections 15 extend
beyond peri mends 480t secondofvalismBh Skin flidrreay axterxkbeyondvthe pedmeter portion
respectively, as showmn in FIG 7. Preferably, projections 15 1lie along a
full Iength andirst alld 6vatdesstodt érie epddlthe grarhowitarnatively, or additionally,

skin 14 may extend beyond the perimeter portion of second walls 8 at least at
10  one end of the panel.

With reference to FIGS 7 and 8, a projection 15 extends beyond a
perimeter portion of first walls 6 and/or second walls 8. Projection 15 may lie
partially or continuously along a length or width respectively of one side of the
panel. Preferably, projections 15 extend beyond perimeter portions of both

15 first and second walls 6, 8 respectively, as shown in FIG 7. Preferably,
projections 15 lie along a full length and a full width of the panel, as shown in
FIG7.
With reference to FIGS 7 and 8, a slot 50 is formed in the panel along a
perimeter portion of a length and/or width of the panel 2. Siot 50 is sized and
20 shaped to receive projection 15 of another panel, as shown in FIG 8, to
facilitate fitting together and alignment of adjacent panels. Siot 50 may lie
partially or continuously along a length and/or width respectively of the panel
and will correspond to the continuous or partial nature of the projection(s) 15.

With reference to FIG 10, slot 50 in panel 2a accommodates projection

25 15 of adjacent panel 2b. Slot 50a of panel 2b accommodates projection 15a



FIG7. Wth reference to FIGS 7 and 8, a slot 50 is forned in the panel
along a perineter portion of a length and/or width of the panel 2. Slot 50
is sized and 20 shaped to receive projection 15 of another ﬁnel s shown
in FIGS8, to facilitate fitting together1 nd al i gnnment of adf d@hzmganels.
Slot 50 may lie partially or continuousl§ along a length and/or w dth
respectively of the panel and will correspond to the continuous or parti al
nature of the projection(s) 15. Wth reference to FIG 10, slot_ 50 in panel
2a acconmodaptpapel?actReness2E2 of penchapacsemmadaiesayojegtion Binobpapahel

2b accommpdates projection 15a 2 1 JUL 2006 18 of panel 2a. Recess 52 of
panel 2b acc@anodates projection 15b of panel 2a. Referring to the

enbodi ment in FIG 8, adjacent panels fit together such that the nunber of

apertures 44 in fR@%rrmgltb&héein%ddimeﬁarﬁeFf@e, gafBeAEPANdIS fit tégethed duvh v,
with reference to FIG 10, the nunber of apertures 40, 42 in second walls 8

il 8 ar e Ui (8T of FBCRLES £ id i wall 836 I SEnTRT uieel 18°00e

walls 8 are s panel's a apertures 44a
are formed ip.first l1s 6, as,_ s ip FIG apnd/ or. apertures 42 re
formed i se Hﬁﬁa%"\% FeterRncs;, @NHOFBG ﬁwgﬁﬁgfgp?%r%dégcg{n i%%ﬁﬁa s
abut. The panels of the second enbodi nent may be secured toget her 4%% he
same neans a¥%allad 15 the samsofameach g¢llddsrds Yokt avalls) 6 andsgpds 4che
construction of a wall or the Ilike using panels of the second enbodinment.
In this exanpeeondipralisir®ardOshdpadcsuch Wedtl wheénoteo! agiacertipanelisiahyit,
menbers and/or utility conduits and the |i ke nay be passed

apertures 44a are formed in first walls 6, as shown in FIG 8, and/or apertures

423 are formed in second walls 8, as shown in FIG 10, where two adjacent

10 panels abut. The panels of the second embodiment may be secured together
by the same means as the first embodiment as described above.

FIG 9 shows the construction of a wall or the like using panels of the
second embodiment. In this example, apertures 40 of second walls 8 overlap.
Reinforcing members and/or utility conduits and the like may be passed

15 through these apertures. Overlapping the panels in this manner enables a
strong wall or the like. With such a wall, the wall doesn’t occupy as much
volume as some prior art alls of comparable strength and therefore realizes
larger room spaces. It will be appreciated that panels of the second
embodiment need not be overlapped in this manner to produce walls, ceilings,

20 or the like. The panels may be space apart and reinforcing loops may
alternatively be employed. Of course, walls, floors and the like may be
produced using single layers of panels according to the second embodiment.

The panels 2 of the present invention may be produced from any

suitable plastics material, which is preferably recycled plastic, in accordance

25  with any suitable methods know to those skilled in the relevant art. More than



15 through these apertures. Overlapping the panels in this manner enables a
strong wall or the like. Wth such a wall, the wall doesn't occupy as much
vol ume as sone prior art ails of conparable strength and chiﬁLor® realizes
| arger room spaces. It will be appreciatgg t hat panels of t b@ ﬁd

enbodi mrent need not be overlapped in this”manner to produce walls,

ceilings, 20 or the like. The panels nmay be space apart and reinforcing

| oops may alternatively be enployed. OF course, walls, floors and the |ike
may be prodB6BdknewAgdifergné g obfplgsties smaycbedusgdt ior e Ransls:
enbodi nent. The panels 2 of the present invention may be produced from any
sui t abl e pl addteosativelyeréaiventionah alumimiwheombtherrraetals ext mietalt ¢gamposites
accordance 25 with any suitable nmethods know to those skilled in the

rel evant art mdyprise tlgsd ok 4 pgoRsIs 1O réglirkaover didrticuent appiidations.

pl astics may be used for the panels. Alternatively, conventional alum nium

or other met ﬁ'lt@rr%{tilvlgﬁ/téﬁ% Pgﬁ@%ﬁﬁnt%gsoe uREd Y aflt%i"n%thfe mflﬁ'taﬁs,ié.gf ggui red

for particul ar app rnatively, the panels may be produced

fromalternatjve npterials. e g . f 5 nmore |ightweiaght, appli. ' When
bt oduced 1 roSEBATROR Sapetions, Wneh BrRéGuosh oM R AabIF RESHEE aieH

i nvention of dinensions, 600x1200mm has a nass _of _onl igzabout 4-5kr8, ma{i ng
the panel s verRanehageerdingiaethreinventien ghdimensiens 680X1H20mpmbas A8 Pt e
retardant materials and/ or have soundproofing characteristics, the |evel

of each bei ngnlysatmut dbbkg,avakingithg pameiheenysasyitalreanaaver: okheaparels may
panel s are manufactured. The panels may be produced to the required

di mensi ons aafbcshepmarte frahefire nethrdgnt meatedials candior apple Gaundprodiiong

exanpl e, although the panel is
characteristics, the level of each being selectable according to the materials
10  from which the panels are manufactured.

The panels may be produced to the required dimensions and shape as
determined by the particular application. For example, although the panel is
shown in the drawings as substantially rectangular in shape, the perimeter
walls 16 of the panel 2 may define a square, a quadrilateral or any other

15 shape appropriate for the application, providing the panels tessellate and
allow for the routing of reinforcing members, conduits and the like easily
therethrough, as described above.

The skin 14 of the panel may be produced to any desired thickness,
which also may be selected according to the application. In particular, since

20 the skin of the panels may serve as the finished surface, visible once
construction is complete, the skin may be protected against ultraviolet
radiation in accordance with known methods to resist deterioration of the skin
when exposed to sunlight. The skin may comprise any form of finish such as

a powder coating as desired, including any desired colour and/or texture. The

25  particular finish will depend on the application and the material from which the



shown in the drawi ngs as substantially rectangular in shape, the perineter
walls 16 of the panel 2 nmay define a square, a quadrilateral or any other
15 shape appropriate for the application, providing the panel$ Jilegifgl | ate
and allow for the routing of reinforcin%’nenbers, conduits and the |ike
easily therethrough, as described above *OThe skin 14 of the panel may be
produced to any desired thickness, which also my be selected according to
the application. In particular, since 20 the skin of the panels my serve
as the fini shatekigrformed. Vheicompalipilidy obiha finishicod the maieppbwdl be familiai n
may be protected against ultraviolet radiation in accordance with known
nmet hods t o r &soné sHilediin theatslevantfart.he skin when exposed to sunlight. The
skin may conprise any formof finish such as a powder coating as desired,

i ncludi ng any desiHeeCHOPaNANST Bie bRISERE vehfiBn ZRidP@sdds Hhéthet ippolsiBm | |
depend on the application and the material fromwhich the 2 1 JUL 2006 20

pane' 15 1ol BRthe dilét 418 BHCEhe! didh fifay! 26 ‘%ﬁ@‘n%%f* {ifadB i LiRhet btk P

famliar to one € relev art. panel
present ipnventiqgn ,addresses another problem of t pr.i.or t. Since, the
Bk ot NeedR B S AT e PELRBIeRBIS frefephBrkekis! ,Shh skt R aiso
carried out, or materials used, on the skin. The skin is al so_waterproof,
t hus obvi at i Matempsoeledbug ebviatingdidne: nesd fonan adslitiernal waterprieef membrane
associ ated protection. Were the panels are produced from for exanple,
pl asti cs mat andassoociatechpitadectiort. he panel s do not absorb noisture, for
exanple, fromthe settable 10 material used with the panels, which is a
probl em associ at e§ynérelthe pamets ate)groduced from, for example, plastics materials or
metals, the panels do not absorb moisture, for example, from the settable
10  material used with the panels, which is a problem associated with some of the
prior art panels. Therefore, the settable material can set naturally without
having moisture extracted therefrom by the panels, which could jeopardize the
strength and integrity of the settable material.
Furthermore, the snug and accurate alignment of the panels results in
15 only a fine, virtually imperceptible line delineating adjacent panels, thus
resulting in an aesthetically pleasing surface finish. The panels are also
vermin proof, which is a major consideration in many environments.
The panels of the present invention are easy to manoeuvre due to their
lightweight construction and their non-complex design avoids the alignment
20  and interlocking problems of the prior art.
The construction methods for double thickness walls according to the
present invention also enables the overall wall thickness to be less than
conventional double thickness walls, allowing larger internal floor spaces to be

realized. This can be achieved by virtue of looping the reinforcing members in

25 the manner described above or by overlapping of the panels as shown in FIG



prior art panels. Therefore, the settable material can set naturally

w t hout having noisture extracted therefromby the panels, which could
jeopardi ze the strength and integrity of the settable material.
Furthernmore, the snug and accurate aligngﬁnt of the panels r&sUk 06n 15
only a fine, virtually inperceptible Iine&"delineating adjacent panels, thus
resulting in an aesthetically. pleasing surface finish. The panels are al so
vermn proof, which is a major consideration in nmany environnments. The
panel s of th8.present invention are easy to manoeuvre due to their

| i ghtwei ght construction and their non-conpl ex design avoids the alignnent
20 and i nterl ocki Mpeptrebgtnef tife pameling israchidvedhevictarsdfrthe icombimatidmools f or
doubl e thickness walls according to the present invention also enables the

overal | wal | fHpakdlepdlist thePgrid i%w‘??eihﬂﬁﬂing%@ﬁfb@?é gg@éinQWu@htthé%l@%d

wal l's, allowmng larger internal floor spaces to realized. This can be
achi eved by M . i 0 f i i :

descri bed abSsLElifils MBEPLEie 8IS it bl SPERRE Setidble it Whh,
2006 9. The _strength of .the paneling.s achieved by viptue of the

conbi nat i bn_ BINMRE (e exisRaeB ot Streadtt feinariaid Bt e Soiuete passi ng
through the walls and the efficient filli ngf of the cells wth concrete or
ot her settabl e mafdprther advantage>fihepanglssofithe pegseasitdmvantion eveardngemof
reducing voids within the concrete. A further advantage of the panels of

t he present thesenibrart s/ eheimsitmplitity tdfeuse.i &k walk or $he Hiker mEiynpei ereciedof
use. Awall or the like may be erected efficiently using the panels of the
present i nvegffichth (idifg thé pagedcoflg® prseht irentbh iithoutenkege edeylee of he

Applicants estimte that approximately 50
expertise. Consequently, the Applicants estimate that approximately 50
10 metres of wall approximately 3 metres in height may be erected per day using
the panels of the present invention in accordance with the described method.
Throughout the specification the aim has been to describe the
invention without limiting the invention to any one embddiment or specific
collection of features. Persons skilled in the relevant art may realize variations

15 from the specific embodiments that will nonetheless fall within the scope of

the invention.



10 netres of wall approximately 3 netres in height may be erected per day
using the panels of the present invention in accordance with the descri bed
nmet hod. Throughout the specification the aimhas been to describe the
invention without limting the invention to any one enbodi mnent or specific
collection of features. Persons skilled in the relevant art r ﬂlize
variations 15 fromthe specific enbodi nents that wll nonegggﬁégﬁ f al
within the scope of the invention. 2 1 JUL 2006 22 CLAIMS: 1. A building
panel conprising: a plurality of spacedzapart walls formng a plurality of
cells; apertures in said walls such that said walls form ng each said cel

5 include at | easCLAIMS:apertures, a substantially planar skin di sposed

adj acent and substantially perpendicular to said walls such that said

cells are opgn onA uildifg panglRefiptigingai d pl anar skin; and a projection
extendi ng beyond at |east one perineter portion of said 10 walls. 2. The

bui I di ng panel ofa ghipality 3f spabed apart sRlIs fdrMES blupdlity 6 des;Med by a  portion
of said skin. 15 3(5 Thig buPIdgl ngbpanel of Cg‘; E’I 2, ityvvherel n the skin

compri ses a_bevel giriufsl0m séid s BUbh dhatdsiid\ehis? n the
bevel ed edge is pa?%w ded on | east two gppggéﬂtsefoe@h@s sﬁﬁeéﬁl
5 include at least two apertures,

a substantially planar skin disposed adjacent and substantially
perpendicular to said walls such that said celis are open on a side
opposite said planar skin; and

a projection extending beyond at least one perimeter portion of said

10  walls.

2. The building panel of claim 1, wherein said projection is formed by a

portion of said skin.

15 3. The building panel of claim 2, wherein the skin comprises a beveled

edge.

4. The building panel of claim 3, wherein the beveled edge is provided on
at least two opposite edges of the skin.

20
5. Thel building panel of claim 1, wherein the panel comprises a slot along

a perimeter portion of the length of the panel.

6. The building panel of claim 1, wherein the panel comprises a slot along

25 a perimeter portion of the width of the panel.



20 5. The building panel of claim1, wherein the panel conprises a slot
along a perineter portion of the Iength of the panel. 6, The buil ding
panel of claim 1, wherein the panel conprises a slot along 25 a perineter
portion of the width of the panel. 2 1 JUL 2006 23 7. The buil di ng panel

of claim1, wherein the panel conprises a slot along a perig?tﬁg @ rtion
of the panel, said slot sized and shaped to receive said pr jé 2 of an
adj acent panel. 5 8. The building panel of claim1l, wherein the skin covers
the sane area as the panel, but is offget relative to the panel. 9. The
bui |l di ng panel of claim1, wherein the cells have a cross section of 10
one of the follow ng shapes: square, rectangular, hexagonal, circular

ot her regul ar pol ygonal shape, other irregular polygonal shape. 10. The

11 The bl 1 Hi ng. ROl pdeForin fwHEielr B Ranklonificle F ot | °
pl astics materi al [ i, el..qf., ¢l aj rei L panel is
formed from net ala. pé%et}g?m&wg %Jﬁ‘?ﬁ?ﬁ%" %Egﬁeﬁl&gféeg}%ﬂdm&% e\g\ﬂgrréel rll‘%sai d

panel is formed f 1 ni : ui | di ng panel of claim11, wherein
sai d spaced apar tsra\i\%ﬁogécug?é%%g%g?mwﬁpst set of substantially parallel
spaced apart walls and a 25 second set of substantially parallel spaced
apart walls.

8. The building panel of claim 1, wherein the skin covers the same area

as the panel, but is offset relative fo the panel.
9. The building panel of claim 1, wherein the cells have a cross section of
10 one of the following shapes: square, rectangular, hexagonal, circular,
‘other regular polygonal shape, other irregular polygonal shape.

10.  The building pane! of claim ‘1, wherein the walls and the skin are rigid.

15 11. The building panel of claim 1, wherein said panel is formed from

plastics material.
12.  The building panel of claim 1, wherein said panel is formed from metal.

20 13. The building panel of claim 1, wherein said panel is formed from

aluminium.

14. The building panel of claim 1, wherein said spaced apart walls
comprise of a first set of substantially parailel spaced apart walls and a

25 second set of substantially parallel spaced apart walls.



2 1 JUL 2006 24 15. The building panel of claim 14, wherein said first set
of spaced apart walls are substantially perpendicular to said second set
of spaced apart walls. 5 16. The buil ding panel of claim.14, wherein the
apertures in said substantially parallel walls are aligned. 17. The
bui |l di ng panel of claim1l, wherein the apertures are adapte§1U9 fipcilitate
t he passage therethrough of one or nore of: reinforcing 10 nen%ers
conduits, pipes, tubes, rods, cables. 18. The building panel of claima1,
wherein the panel conprises perineter ovalls, which together define a
quadrilateral. 15 19. The building panel of claim 18, wherein the perineter

wal |'s togethes, dgid Béliding Saneltd chaim2fi, whetBinh&afd @Fst enst épé‘debf?a?t bui | di ng
structure in a particular orientation froma plurality of building panels,

each buil di ng pargliis epaBubstamislly Herprdichlat'to biid SecsmPeat G 8paddd i S
formng a plurality of cells; apertures in saild walls such that said walls
form ng each sai ¢@l! include at |east two apertures; a substantially

pl anar skin di sposed adj acent and substantially perpendicular to said
wal | s such that said cells are open on a side 25 opposite said planar
skin; and 2 1 JUL 2006 25 a projection extendi ng beyond at | east one

perimet ers pofd. i Ofpafl befidilg panel of claim 14, wherein the apertures in said

substantially parallel walls are aligned.

17. The building panel of claim 1, wherein the aperiures are adapted to
facilitate the passage therethrough of one or more of: reinforcing

10 members, conduits, pipes, tubes, rods, cables.

18.  The building panel of claim 1, wherein the panel comprises perimeter

walls, which together define a quadrilateral.

15 19. The building panel of claim 18, wherein the perimeter walls together

define a rectangle.

20. A method of constructing a building structure in a particufar orientation
from a plurality of building panels, each buiiding panel comprising:
20 a plurality of spaced apart walls forming a plurality of cells;
apertures in said walls such that said walls forming each said cell
include at least two apertures;
a substantially planar skin disposed adjacent and substantially
perpendicular to said walls such that said cells are open on a side

25 opposite said planar skin; and



wal I s; said nethod including the steps of: securing a first building panel
in said orientation; and 5 abutting a second buil ding panel against said
first building panel such that the projection of the first building panel
overlaps the second building panel. 21. The nethod of claim 20, wherein a
bevel ed edge of the skin of the first 10- panel abuts agaildsiiLalBfevel ed
edge of the skin of the second panel. 22. The nethod of claim 20, wherein a
sl ot of the second panel accommodates the projection of the first panel.
15 23. The nethod of claim 20, wherein 4she apertures in the walls of the
first panel align with corresponding apertures in the walls of said second

panel 24 The 4 otjefilort LAHIAR bt BPedel ShuChindddP SHER @sagfuri 9

said first 20 econd pane her—w ening nmeans. . The
met hod of claim ?VQallsE urther including the steps of securing one or nore
further panels to Sard first and/or said second panels. 25 26, The net hod

of claim 20, furtﬁ?&ﬁgﬁ%ﬂkﬁg%\hﬁ??{&ﬁg&ﬂf routing one or 2 1 JUL 3(7)96_”]56

nore reinforcing ime rou apertures of said walls.

met hod of claim . i nel udi 1 he. st f I ing one or nore of

the foll ow ng th%%&ﬂh”é%?@ﬁé’dmé'ﬂggﬁﬂgéé sglp_oggﬁﬁ%ﬁ& $r§c} conduits, 5 pipes,

E)]lcj b? ;SI | :’ (r)lgsét C?gl Sitm%gé sy&oené%i%‘?g Sgneﬁ la%'ams? gaidffﬂéttl;]ueilaidgné:alnlé%ﬁ]& the step
that the projection of the first building panel overlaps the second

building panel.

21. The method of claim 20, wherein a beveled edge of the skin of the first

10- panel abuts against a beveled edge of the skin of the second panel.

22. The method of claim 20, wherein a siot of the second panel

accommodates the projection of the first panel.

15 23. The method of claim 20, wherein the apertures in the walls of the first
panel align with corresponding apertures in the walls of said second

panel.

24. The method of claim 20, further including the step of securing said first

20 and second panels together with fastening means.

25. The method of claim 20, further including the steps of securing one or

more further panels to said first and/or said second panels.

25 26. The method of claim 20, further including the step of routing one or



cell wth settable material. 10 29. The nethod of claim 20, further

I ncl uding the step of placing one or nore inserts in one or nore of the
cells prior to filling the cells with settable material to prevent ingress
of the settable material to said cell(s) containing the insert(s). 15 30.
A nmet hod of constructing a building structure in a particul drl JtiZeet ati on
froma plurality of building panels, each building panel conprising: a
plurality of spaced apart walls formng a plurality of cells; apertures in
said walls such that said walls form nggeach said cell include at |east
two apertures; 20 a substantially planar skin disposed adjacent and

substantial |y PeGBIEinfortiRg mdnbatt hrtabh AidheaapRBosiisdigapblles are open on

a side opposite said plana proj ection extendi ng beyond at
| east one perinmeter portion of said walls; 25 said nmethod including the
steps of: 2 1 JUL 2006 27 securing a first of said building panel s in said

orientati onipANd 1heCHEkRA ¢ SERP28, AlnPirbitiind M dbibrloughg ohBldt

ori entation spac apart romsalrd TIrst ing p neI

of claim 30, fur H}ﬁ% o?%g) ilﬁ\{vﬂl% b%gﬁtaﬁan‘%g gé%gﬂééé@gﬁ%al"&"s tﬁﬁ'@ﬂﬁls bui | di ng

panel such that sard plurali panel” taceé said

plurality of cel F@egf@%q. Pgrcsatble%anel 32. The nethod of claim 30, further
conpr|5|ng the s couplt’ng said

28. The method of claim 20, further including the step of filling at least one

cell with settable material.

10 29. The method of claim 20, further including the step of placing one or
more inserts in one or more of the cells prior to filling the cells with
settable material to prevent ingress of the seftable material to said

cell(s) containing the inseri(s).

15 30. A method of constructing a building structure in a particular orientation

from a plurality of building panels, each building pane! comprising:

a plurality of spaced apart walls forming a plurality of cells;

apertures in said walls such that said walls forming each said cell
include at least two apertures;

20 a substantially planar skin disposed adjacent and substantially
perpendicular to said walls such that said cells are open on a side
opposite said planar skin; and
a projection extending beyond at least one perimeter pdrtion of said
walls;

25 said method including the steps of:



10 first and second building panels with reinforcing nenbers. 33. The
nmet hod of claim 30, further conprising the step of introducing settable
material in a space between said first and second panel s.

21 JUL 2006

27
securing a first of said building panels in said orientation; and
securing a second of said building panels in said orientation spaced

apart from said first building panel.

5 31. The method of claim 30, further comprising the step of securing said
second building panel such that said piurality of cells of said second

panel face said plurality of cells of said first panel.

32. The method of claim 30, further comprising the step of coupling said

10 first and second building panels with reinforcing members.

33. The method of claim 30, further comprising the step of introducing

settable material in a space between said first and second panels.



