26 September 2005 - 1 A STRUCTURE Field of the Invention The present invention relates to a
three-dimensional 5 structure particularly for use as a building component. The device can be used in a
broad range of applications as part of a wall, roof, floor, lining or a cladding in domestic, commercial or
industrial applications and will primarily be described with reference to this context. It should be 10
remembered, however, that the invention has broader use as a structurejg %%QQm\@r}e%@gapplications
such as model making, sculpture, in furniture, vehicles, boats, aircraft andthe like. 15 Background Art
Most building materials are manufactured in flat, stra@ﬁlt or extruded pieces. The components of
buildings are mostly constructed to be level with éitfdRdA3MREoNtal or vertical plane having flat surfaces
with boxed, square or 20 rectangular forms. When a curved surface or finish is required in a structure it
is achieved either by a complex and expenigi%/eeI éngsbo%]g: gendiq_q (t)rrl]e available traditionally straight

. . the ven "
materials or making the curved surface from many sma components fixed at an angle to each

other. To make a dome ofecoptigesrdrciayartiitetsl atase ifahree Hweasidmensieprdcess is even
more complicated. Eeefeniris griarady 1achevesbyseakindasainagy &mpaidneuld e which
material such as cogcrete iscpourgd to crgate the Btrucgjre. 30 Thi; is ex}rem%L labour inteni?ive, complex
. evice can.be. dsed 1n-a broad rapge of applica #’ons as, par

and prohibitive froman économic viewpoint. This'iS generally why curved Surfaces are rare in
constructed building¥ a wall, roof, floor, lining or a cladding in domestic,

commercial or industrial applications and will primarily be

described with reference to this context. It should be

10 remembered, however, that the invention has broader use as a
structure iIn a wide variety of applications such as model
making, sculpture, in furniture, vehicles, boats, aircraft

and the like.

15 Background Art

Most building materials are manufactured 1iIn flat,
straight or extruded pieces. The components of buildings
are mostly constructed to be level with either a horizontal
or vertical plane having flat surfaces with boxed, square or

20 rectangular forms.

When a curved surface or Tfinish 1s required iIn a
structure it is achieved either by a complex and expensive
method of bending the available traditionally straight
materials or making the curved surface from many smaller

25 components fixed at an angle to each other. To make a dome
or a complex arched or vaulted surface in three dimensions,
the process is even more complicated. The form is generally
achieved by making a temporary form or mould into which
material such as concrete is poured to create the structure.

30 This is extremely labour intensive, complex and prohibitive
from an economic viewpoint. This is generally why curved

surfaces are rare in constructed buildings.



26 September 2005 - 2 Furthermore, building materials such as thin sheets can generally be curved or
bent into a cylinder shape, that is, along one axis such as the x axis. The same sheet could also be
independently bent along the y axis but bending over 5 both the x and y axis at the same time to form a
portion of a sphere or a dome is normally not possible. Unless specially treated with heat and pressure
in a mould, materials such as plasterboard, sheet aluminium, sheet steebeolgéggéa{bg@rtgaggoard or the
like cannot be 10 deformed simultaneously in two or even three planes. Currently the bending of these
materials is problematic and often requires a solid pe‘rn‘?an'ent framework to hold the desired curves in
shape. The framework is &lsbtenisliER antud biteromadéei of segshehts a$ sttiight $B8aetserial. 20
Summary of the InveakiogdRed JIAtatRect 1RO espnbEVENREPRVIdAS AdEPNsiHEHONGRlgment
including: - a flexible and ubstantiallg )Jolanar rﬂembetr' and - gpgosinghpanels ea%h n{ounte|d OIat respective
opposing surfaces Jfthe fIEXBIE r|c1)1aanar'r"?"1esrﬁJ er,aéacheof)?h% dariels haeviﬁamaﬁ 13asE ongoguroove 25 which
extends thereinto, vitleéeiReha Tiismisiedsiabby enfba lisnitfbheayieul shduk kerd br@ ghsive which is
adapted to be & leassprarimefilechthergadig 0 setadndhe spasiisdiong! elament portdsfprered position.
30 Preferably in theadegorﬂwed position at c1Jeast part of
pnere’ or a ome 'I1S n

ormally not possible. Unless
specially treated with heat and pressure in a mould,
materials such as plasterboard, sheet aluminium, sheet
steel, plastic or particleboard or the like cannot be
10 deformed simultaneously in two or even three planes.
Currently the bending of  these materials is
problematic and often requires a solid permanent framework
to hold the desired curves in shape. The framework is also
complex and is often made up of segments of straight
15 material.

Summary of the Invention

In a TFfirst aspect the present iInvention provides a
constructional element including:
20 - a fTlexible and substantially planar member;
and
- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
each of the panels having at least one groove
25 which extends thereinto,
wherein the Fflexible planar member is deformable at the at
least one groove which is adapted to be at least partly
filled thereafter to retain the constructional element in a
deformed position.
30 Preferably in the deformed position at least part of
an outer surface of one of the panels is shaped concave



an outer surface of one of the panels is shaped concave 26 September 2005 - 3 while an opposing part
of an outer surface of the opposing panel is shaped convex. Preferably each panel is defined by a
plurality of blocks having said groove/s disposed therebetween. 5 Preferably the blocks are substantially
unstressed when in the deformed position. Preferably the panels substantially conceal the flexible planar
member. Preferably the or at least some of the grooves in use 10 are fill%vxggb@emgégrigb@@ich
becomes rigid. Preferably the or at least some of each of the grooves in Use are at feast partially filled by
one or more reinforcing element/s. Preferably the at [eadt one groove extends between 15 opposing
edges of each panethPlefepablpprhesiieasedite gfodve extterdssarddeptiofin Ereharpetive panel near
to or at the positionyuie {BedpriprRidsBaYaled to the flexible member. Preferably the structure is
elongate and the one or 2Q mqre ves are transverse grooyes extending bejween. opposing
longitudinal edges of the p%nr&s?f-:gré%g/ratﬁf}%ﬁ A0Eh ks (OS5IDed b %r [ V'B?péﬁgstgitially parallel

e bANSVert? gf6ovESare’d p
and spaced apart gidogks prMéngbi§ame cieavedforiisnesrshttivewrriPe2B4Abluding one or more

longitudinal gropves arrangeekfsihgagnaldeethe Ieneyeraedgroavestreienphly thadergiydimal grooves
are a plurality of sumé%nq%llytﬁgr%léq! and gpaced apahrt grooves. Preferably said grooves on respective

. ormed’ posItro
of the opposing
Preferably the panels substantially conceal the

flexible planar member.
Preferably the or at least some of the grooves in use
10 are filled with a material which becomes rigid.

Preferably the or at least some of each of the grooves
in use are at least partially fTilled by one or more
reinforcing element/s.

Preferably the at least one groove extends between

15 opposing edges of each panel.

Preferably the at least one groove extends to a depth
in each respective panel near to or at the position where
the panel is mounted to the flexible member.

Preferably the structure is elongate and the one or

20 more grooves are transverse grooves extending between
opposing longitudinal edges of the panels.

Preferably the transverse grooves are a plurality of
substantially parallel and spaced apart grooves.

Preferably the constructional element further

25 including one or more longitudinal grooves arranged
orthogonal to the transverse grooves.

Preferably the longitudinal grooves are a plurality of
substantially parallel and spaced apart grooves.

Preferably said grooves on respective of the opposing

30 surfaces are aligned.
Preferably each groove follows a straight line.

Preferably the panels are substantially planar.



30 surfaces are aligned. Preferably each groove follows a straight line. Preferably the panels are
substantially planar. 26 September 2005 - 4 In a second aspect the present invention provides a
constructional element including: 5 - a flexible and substantially planar member; and - opposing panels
each mounted at respective opposing surfaces of the flexible planar member, each of the panels having
at least two elongate grooves which extend thereinto to each define an %SSSBEQT%EQP%H% each panel
angularly disposed with respect to the at least one other 10 groove, and each groove in respective of the
opposing panels being substantially aligned, wherein thé flexible planar member is deformable along the
axis of each of the groovesho allowedefatimasgpact tidecansastibnaheRimtéaninthed ditmedsions about

said at 15 least twe:gxeerBe@fpspll heeaeprvanel thasgeond aspect are as defined in the first aspect.

Ina th_lrpl aspect the present |nve_nt%or)f‘)(ra?(\€|g?g a nr(?eéh%% to; 'ﬁ%r'jg‘ﬂ%{aa{’ ructlgr% én%ludl_n%t%e steps of: 20
- providing a constructional element as claimed in the first or second &as

paenc S; an Stead! partially filling
at least some of the plurality of gro®REO@AthGa rRare ks toaeEain Ted bR triRtionzgseeiehten a desired
position. 25 Preferably the constgpgliidlgelemernide snaveddnéo irdasieethiasitipngithigsmrior to or
subsequent to the each of the panels having at least two elongate
grooves which extend thereinto to each define an
axis, each groove 1iIn each panel angularly
disposed with respect to the at least one other
10 groove, and each groove in respective of the
opposing panels being substantially aligned,
wherein the flexible planar member is deformable along the
axis of each of the grooves to allow deformation of the
constructional element in three dimensions about said at
15 least two axes.
Preferably the grooves of the second aspect are as
defined in the first aspect.
In a third aspect the present invention provides a
method of forming a structure including the steps of:
20 - providing a constructional element as claimed in
the first or second aspects; and
- at least partially filling at least some of the
plurality of grooves with a material to retain
the constructional element in a desired position.
25 Preferably the constructional element is moved into the
desired position either prior to or subsequent to the
filling step. Most preferably the desired position occurs
when the constructional element is curved.
Preferably the material is a grouting material which
30 affixes to the constructional element and becomes rigid
after filling.
Alternatively the material comprises one or more
reinforcing element/s 1iIn use which give the structure



filling step. Most preferably the desired position occurs when the constructional element is curved.
Preferably the material is a grouting material which 30 affixes to the constructional element and becomes
rigid after filling. Alternatively the material comprises one or more reinforcing element/s in use which give
the structure 26 September 2005 - 5 rigidity. In such instances, the material preferably further comprises
a grouting material and wherein the or each reinforcing element is at Ieas}eo%réwm%g]be‘q%gd within the
grouting material. 5 Preferably the method of the third aspect also includes the step of coating at least
one surface of the now grouted and/or reinforced stricttré with a surface coating material. Preferably the
method also included ¢Helktaps of deturinigthe toatanedsnal Ehemenakabithd dediede rad hosition prior
to grouting or reinfofgipghand B SHRsEsIUaNt D &F 1§ leAand- 12 NAMJIgichdetarmeghstrggture from
being secured in the deﬁsired oigition. Ina fzurth %spect theé pri:sen%invent%'on Hovide 2, g1%thod of
forming a structure fiiciudidg the StepS'dr: T55oviding a ConsfitictionaT eldfent comprising

Icfud ‘ providing a construc afent comprising: - a flexible
and substantially plaa&h ierbiergaadtiogpportied pahels each mounted at respective opposing surfaces

of the flexible planar mempesfaa@ 9f e PROEDAYINGAL leas ity elensate Kb gierMerIvdlich extend

thereinto to each defipe 2925 1. SAEN A9V AC L RE"E. FPAL N SROSES P isRRE et to the a

and/or reinforced structure with a surface coating material.
Preferably the method also includes the steps of
securing the constructional element 1iInto the desired

10 position prior to grouting or reinforcing, and the

subsequent step of releasing the now rigid deformed
structure from being secured iIn the desired position.

In a fourth aspect the present iInvention provides a
method of forming a structure including the steps of:

15 - providing a constructional element comprising:

- a Flexible and substantially planar member; and
- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
each of the panels having at least two elongate

20 grooves which extend thereinto to each define an
axis, each groove 1iIn each panel angularly
disposed with respect to the at least one other
groove, and each groove 1In respective of the
opposing panels being substantially aligned,

25 wherein the flexible planar member is deformable
along the axis of each of the grooves to allow
deformation of the constructional element in
three dimensions about said at least two axes;
and



groove, and each groove in respective of the opposing panels being substantially aligned, wherein the
flexible planar member is deformable along the axis of each of the grooves to allow deformation of the
constructional element in three dimensions about said at least two axes; and 26 September 2005 - 6
coating at least one exterior surface of the constructional element with a surface coating material.
Preferably the constructional element is moved into a 5 desired position %oggg{@gwat%ﬁep. Most
preferably the desired position occurs when the constructional element is curved. Preferably the method
of the fourth aspect also includes the steps of securing $hé constructional element 10 into the desired
position prior to coating, and thecndisagueiattstekeas teleasing eltestmgoturs drdradseingf saedwred in the
desired position. Most preferably.the siifaessrating featesigl is, ifisxible. 15, 1adifth askegtghe present
invention provides a building system comprising: 20 a constructional element as defined in the first and
second aspects; and material foP' 8§ the constructional element into a desired position by either at
least partially filling one or e vatHy gtbevalsnPtefertibhntie mevaakiorsatieasdpanitdydilling

5 desired position prior to the coating step. Most preferably

the desired position occurs when the constructional element
is curved.

Preferably the method of the fourth aspect also
includes the steps of securing the constructional element

10 into the desired position prior to coating, and the
subsequent step of releasing the structure Tfrom being
secured in the desired position.

Most preferably the surface coating material is
flexible.

15 In a fifth aspect the present iInvention provides a
building system comprising:

- a constructional element as defined in the Tfirst
and second aspects; and
- material for affixing the constructional element
20 into a desired position by either at least
partially filling one or more of the groove/s.
Preferably the material for at least partially filling
the one or more of the groove/s includes a material which
becomes rigid.

25 Preferably the material for at least partially Ffilling
the one or more of the groove/s includes a reinforcing
element.

In a sixth aspect the present Invention provides a
building system comprising:

30 - a constructional element comprising:

- a flexible and substantially planar member; and



the one or more of the groove/s includes a material which becomes rigid. 25 Preferably the material for at
least partially filling the one or more of the groove/s includes a reinforcing element. In a sixth aspect the
present invention provides a building system comprising: 30 - a constructional element comprising: - a
flexible and substantially planar member; and 26 September 2005 - 7 - opposing panels each mounted at
respective opposing surfaces of the flexible planar member, each of the %r@éﬁ%\gg}g 3hlgast two
elongate grooves which extend thereinto to each define an 5 axis, each groove in each panel angularly
disposed with respect to the at least one other groove, 4nd each groove in respective of the opposing
panels being substantially aligned, whersanbe fraislksplareimensbertisddefokmaisiepeotdivag the axis of

each of the grooves to allow 15 dgfsgRiiprsarieceangfucipnakelsmpnt in iarea-dinaamepns about said

at least two axes; and a coating for#sg 2458 gurfg(r:]% o2 ingion at {ealslg one %}gri%r erfa%g of the
constructional element. Preferaﬁﬁ/cthe surface c%atlng materalbr e skaR aspect is 'ffé)gl?le. In a seventh

aspect the present invention progidives2@/idsienextigith Ebedddnisinikg tarctordgifiictoril elements
5 axis, each groove in each panel angularly

disposed with respect to the at least one other
groove, and each groove in respective of the
opposing panels being substantially aligned,

wherein the flexible planar member is deformable

10 along the axis of each of the grooves to allow

deformation of the constructional element in
three dimensions about said at least two axes;
and
- a coating for use as a surface coating on at
15 least one exterior surface of the constructional
element.
Preferably the surface coating material of the sixth
aspect is flexible.
In a seventh aspect the present invention provides a

20 fastener when used for joining two constructional elements
as defined in the Tfirst or second aspects, the Tfastener
comprising a plate having on each opposing side thereof one
or more projections engageable in use with a panel of said
constructional elements.

25 Preferably the fastener further comprises a second
plate, the second plate also having on each opposing side
thereof one or more projections engageable in use with a
panel of said constructional elements, the second plate
angularly disposed to the plate.

30 Preferably in use the plate is positionable between a
respective outer surface of two adjacent panels, the
projections at least partly insertable into said panels.



as defined in the first or second aspects, the fastener comprising a plate having on each opposing side
thereof one or more projections engageable in use with a panel of said constructional elements. 25
Preferably the fastener further comprises a second plate, the second plate also having on each opposing
side thereof one or more projections engageable in use with a panel of said constructional elements, the
second plate angularly disposed to the plate. 30 Preferably in use the plajg igmmggp%@tween a
respective outer surface of two adjacent panels, the projections at least partly insertable into said panels.
26 September 2005 - 8 In an eighth aspect the presentinvention provides a building system comprising:
two constructional elemerks agrdefiheditin taspfict otkecon@aeptctbnvhetdionat Rirpgddesof 8 each

element, one of thelyARFIRY RARAIEHeEBIpAesiAYardly from the other of the panels to define a
shoulder region; the elements bein arran%;ed to he alii;ned with the shoulders of the_respective elements

10 overlapping; and a fastener a5"@efifi@A34EHE h &3586 5 afible SR AR eA8pphtls shoulder
region of the elements so that tHa pstjectiontscengages padt thewbenelsrof atictaoleedge. 1&FPreferably

the building sysfem of the eightheagpect BpsmanguPPogrlatejiositighableaias gxderiossiiipee of the or

each of the constructional element(s) at the shoulder region, the support plate(s) being arranged for
receipt of a te&%inates'}nwardlyg#}om thepgtﬁé% o# % e 8ane?sg

to define a shoulder region;
- the elements being arranged to be aligned with
the shoulders of the respective elements

10 overlapping; and

- a fTastener as defined 1in the seventh aspect
locatable at the overlapping shoulder region of
the elements so that the projection(s) engage
with the panels of each element.

15 Preferably the building system of the eighth aspect has
a support plate positionable at an exterior surface of the
or each of the constructional element(s) at the shoulder
region, the support plate(s) being arranged for receipt of a
screw for fastening the plate to the or each constructional

20 element.

Preferably the fastener is also operative to receive

the screw.

Brief Description of the Drawings
25 Notwithstanding any other forms which may fall within
the scope of the present invention, preferred forms of the
invention will now be described, by way of example only,
with reference to the accompanying drawings in which:
Figure 1 shows a perspective view of one embodiment of
30 a three dimensional structure in accordance with the
invention.
Figure 2 shows a part-sectional view of the embodiment

of Figure 1.



screw for fastening the plate to the or each constructional 20 element. Preferably the fastener is also
operative to receive the screw. Brief Description of the Drawings 25 Notwithstanding any other forms
which may fall within the scope of the present invention, preferred forms of the invention will now be
described, by way of example only, with reference to the accompanying drawings in which: Figure 1
shows a perspective view of one embodiment of 30 a three dimensional %uggﬁ@e%gpcg%gnce with the
invention. Figure 2 shows a part-sectional view of the embodiment of Figure 1. 26 September 2005 - 9
Figure 3 shows a plan view of part of the embodiment shawn in Figure 1. Figure 4 shows a side view of
the embodiment shown inFFiguie Bloskineg framphandivdetionodrrpard shdwithe Fagired Bnérdhd Figure 3.
Figure 5 shows a siggovigWiaf tigyapebadiment shown in Figure 1 looking from the direction arrow Y
shown in Figure 1 and Fi%ure 3. F:gur 6 shows a cross-secti{gn%view 8f (t]pe 1(% embodiment of Figure 1
taken on the line X-X of Flglﬁ’é’rf. igﬁrgmfssﬁov%s' 2 sectior iew of the embodiment ot

g [ ectionar view of e embs imen Oo_TnFiéUre 1 taken
on the line X-X of FiAger®wheteakenatrficpite thelcddmaetiian agrpelhavioga banfdderess- section.
15 Figure 8 shews a paigreshveviey of a further embodiment of a three dimensional structure in

accordance . . i _ _
Figure 5 shows a side view of the embodiment shown in

Figure 1 looking from the direction arrow Y shown in Figure
1 and Figure 3.
Figure 6 shows a cross-sectional view of the

10 embodiment of Figure 1 taken on the line X-X of Figure 3.

Figure 7 shows a sectional view of the embodiment of
Figure 1 taken on the line X-X of Figure 3 where the
structure is deformed into a shape having a curved cross-
section.

15 Figure 8 shows a perspective view of a further
embodiment of a three dimensional structure iIn accordance
with the invention wherein the three dimensional structure
is deformed into a curved shape.

Figure 9 shows an inset detail of part of the device

20 shown in Figure 8 illustrating the grooves on one surface of
the structure.

Figure 10 shows the same view of the embodiment of
Figure 9 illustrating the grooves on one surface of the
structure when filled with a grouting material.

25 Figure 11 shows the same view of the embodiment of
Figure 10 illustrating a surface coating applied to the
exterior of the structure over those grooves filled with a
grouting material.

Figure 12 shows a cross-sectional view of a further

30 embodiment of a three dimensional structure in accordance
with the invention wherein the three dimensional structure
is deformed into a double curve or S shape, the open grooves

on each surface of the structure are filled with a grouting



with the invention wherein the three dimensional structure is deformed into a curved shape. Figure 9
shows an inset detail of part of the device 20 shown in Figure 8 illustrating the grooves on one surface of
the structure. Figure 10 shows the same view of the embodiment of Figure 9 illustrating the grooves on
one surface of the structure when filled with a grouting material. 25 Figure 11 shows the same view of the
embodiment of Figure 10 illustrating a surface coating applied to the extggoggg{gﬁbgpugwg over those
grooves filled with a grouting material. Figure 12 shows a cross-sectional view of a further 30
embodiment of a three dimensional structure in accordancé with the invention wherein the three
dimensional structur@tigrdefbrivied] mtewrffeablecoatinor Bsshapd 18tk Spehhgroevter bareadh surface of
the structure are fillgg Mt dratitinG£6PPieFRNeEdPOOVEP MrRIsHaFRIR SYFaseec0ating is applied
to the exterior of both surPces 8f tTg strhucture over those filled grooves; 1:Fi ure 1 %Qjows a{perspective
view of the embodiment o

#%’Jre Twharshthé thebRREena " SPuRire 185 FERSHEE Thto a domed
shape. Figures 14 &fd 151gh6@ alkidehge@dof atiethdineggbodkmens bPrathrestdinedidional Structure in
accordance wigh thgdpyenganimieereindvmethressgigensional structures (Figure 14) are joined to form a
e Siuctre C1oue AR g 0ol S e ST VR S5 BRI of e
embodiment of a three dimensional structure in accordance
with the invention wherein two three dimensional structures
(Figure 14) are joined to form a single structure (Figure
10 15).
Figure 16a shows a plan view of a fixing plate used to
join portions of the three-dimensional structure in
accordance with the invention.
Figure 16b shows a side view of the fixing plate of
15 Figure 16a.
Figure 16¢c shows a perspective view of the Tfixing
plate of Figure l1l6a.
Figure 17a shows a plan view of a fixing plate used to
join portions of the three-dimensional structure in
20 accordance with the invention.
Figure 17b shows a side view of the fixing plate of
Figure 17a.
Figure 17c shows a perspective view of the TFixing
plate of Figure 1l7a.
25 Figure 18 shows a side view of a fixing plate of
Figure 16 when 1in use to join portions of the three-
dimensional structure in accordance with the invention.
Figure 19 shows a side view of a fixing plate of
Figure 17 when 1in use to join portions of the three-

30 dimensional structure in accordance with the invention.



Figure 16b shows a side view of the fixing plate of 15 Figure 16a. Figure 16¢ shows a perspective view of
the fixing plate of Figure 16a. Figure 17a shows a plan view of a fixing plate used to join portions of the
three-dimensional structure in 20 accordance with the invention. Figure 17b shows a side view of the
fixing plate of Figure 17a. Figure 17c shows a perspective view of the fixing plate of Figure 17a. 25
Figure 18 shows a side view of a fixing plate of Figure 16 when in use to %i@gg%pféagghree-
dimensional structure in accordance with the invention. Figure 19 shows a side view of a fixing plate of
Figure 17 when in use to join portions of the three- 30 dithensional structure in accordance with the
invention. 26 Septekisias2d0% -Cair rxicde 94dr CagrAnyiikrhe Invention Referring to the drawings, a

three-dimensional structuredgsppiyyin te forgmef flexiblgishast 10, In ha-fartisnaiigpiption shown,
the sheet 10 includes an ypper 3 plaar slement in e [ormp of an pper panel 3 whigh, hgs an
uppermost surface II'and a lower planar element in the form” of a lower pane which has a lowermost
surface 13. The uppefrbteitd B0 Pichandagiooveba ) 14thenieattl® Jpsduest surfapedr and the
lower panel 40 snclysiesmgro@ueselt 1pn 1&horrachinhelpwapeespadrcsd vHidheraefared
embodiment shown, the lqﬁoo¥esé&2f 14 gﬂ%%)pgrmgﬁt 'g,ulgf\ce 11 e ortk{ogionna{rt]o ope %nother and

. i papRermos rface £ anar eléemen e for
arranged in a grid pattern which separates the uppermos
of a lower panel 40 which has a lowermost surface 13. The

upper panel 30 includes grooves 12, 14 formed in the
uppermost surface 11 and the lower panel 40 includes grooves
10 16, 18 formed in the lowermost surface 13.

In the preferred embodiment shown, the grooves 12, 14
in the uppermost surface 11 are orthogonal to one another
and arranged in a grid pattern which separates the uppermost
surface 11 into a plurality of upper surface segments or

15 blocks 20. In the embodiment shown, the pattern of grooves
12, 14 in the lowermost surface 13 is 1identical to the
pattern of grooves 16, 18 in the uppermost surface 11 and
separates the lowermost surface 13 into a plurality of lower
surface segments or blocks 60. Each groove 12, 14, 16, 18

20 extends from one edge of the sheet 10 to the opposite edge
of the sheet 10 iIn a straight line. However, the grooves
can be arranged in other patterns such as, for example, an
uneven grid, a diagonal grid, a honeycomb pattern or even
geometric curves or other random or ordered groove

25 arrangements.

The grooves in the upper panel 30 and in the lower
panel 40 do not meet and therefore do not cut the sheet 10
right through. In particular, the respective transverse
grooves 12, 18 and the respective orthogonal grooves 14 and

30 16 do not meet and therefore do not cut the sheet 10 right
through. A substantially planar member in the form of
centre layer 50 vremains uncut and therefore keeps the

plurality of upper and lower surface segments together in a



surface 11 into a plurality of upper surface segments or 15 blocks 20. In the embodiment shown, the
pattern of grooves 12, 14 in the lowermost surface 13 is identical to the pattern of grooves 16, 18 in the
uppermost surface 11 and separates the lowermost surface 13 into a plurality of lower surface segments
or blocks 60. Each groove 12, 14, 16, 18 20 extends from one edge of the sheet 10 to the opposite edge
of the sheet 10 in a straight line. However, the grooves can be arranged %ogé%rtgﬁgg;@&%:h as, for
example, an uneven grid, a diagonal grid, a honeycomb pattern or even geometric curves or other
random or ordered groove 25 arrangements. The gréo% s'in the upper panel 30 and in the lower panel
40 do not meet andshegdforestieeiot cut the sheet 10 afghtrbdoughbad paendulshews resibétve
transverse groovesdac#8 ansl e rpspactivReRitpaonakaropyesriih RndB0pbhdkunaigneakand
therefore do not cut the she(it 1Ol£iﬁ1ht thro%llgh. A substantia‘Iy@ﬂanacr}I mqmbeg in Jhg fgrm %f centre layer
50 remains uncut alld thef&tord eep% i pISréfW%? Jf)%réer and IGwer guﬁgceosnegemen?s Fogeether ina 26
September 2005 - TR EnaRI sivadtl N9 théppreferrd@eenbariintdht 4fewhheniefesatraakyegisa flexible
mesh material §2 bepglpgdpibe smaterialonalfingrnirtheruppespanelsitang alsa bapded tpéhe material
making up the Ioweré)ggﬁlj I4(9 therefore makin %Ptﬁ‘”{'ﬁ?é“? sheneEI_‘LO of three I%ﬁ]erg. Hoy\éever, it would
be possible in accdr SWhoTe Sheet.

ance with thi§ ?r?yerr%?c?r? 0 arrange more qgﬁers Ponmg(%e%rpr [
Furthermore there i$axereqliftefiddis fop tHdeecnbreliayeheetio bé it e faorgettize reerdiPe st the flexible
sheet 10, since the Hgiei RanelB0FdP and theltawer paper4Board el any tiekirsmetric

“centre” of the flexible sheet 10, since the upper panel 30

10 and the lower panel 40 can be of any thickness.
Referring to Figure 2 the sheet 10, is made up of
three layers including the upper panel 30, the lower panel
40 and the centre layer shown as a flexible mesh or grid mat
material 52 with adhesive used to bond the flexible mesh
15 between the upper panel 30 and the lower panel 40. A
preferred method of manufacture of the preferred embodiment
would be to lay the lower panel 30 on a flat surface. A
typical suitable panel material is a sheet of expanded
polystyrene (EPS) or the |like of typical dimensions
20 approximately 40 mm thick and of length 4m and width 2m.
The next step of manufacture is to apply a suitable adhesive
25 to the entire upper surface of the lower panel 40. The
next step is to lay the flexible mesh 52 over the adhesive
25, and then to apply further adhesive 25 on top of that
25 mesh 52. The next step is to lay the upper panel 30 over
the adhesive and flexible mesh 52. Pressure is then applied
to ensure a suitable bond in the composite flexible sheet
10. Once the adhesive is set or cured, the grooves 12, 14,
16, 18 in the composite flexible sheet 10 are cut by
30 mechanical means, typically a saw, router or knife, or in
the case of EPS a hot wire may be an economical method.
Typically the grooves have parallel opposing sides and the

groove is of substantially even width throughout its depth.



Referring to Figure 2 the sheet 10, is made up of three layers including the upper panel 30, the lower
panel 40 and the centre layer shown as a flexible mesh or grid mat material 52 with adhesive used to
bond the flexible mesh 15 between the upper panel 30 and the lower panel 40. A preferred method of
manufacture of the preferred embodiment would be to lay the lower panel 30 on a flat surface. A typical
suitable panel material is a sheet of expanded polystyrene (EPS) or the like ggmﬁ%pi%ions 20
approximately 40 mm thick and of length 4m and width 2m. The next step of manufacture is to apply a
suitable adhesive 25 to the entire upper surface of the fower panel 40. The next step is to lay the flexible
mesh 52 over the adhesiveT 25, matethenl taugpglyflarthereadiriztve 2baye topof iisatszd eedsid 52. The next

step is to lay the uppgr pasiel S0 evendhassinesite andrlexibia cneeh o 2r RigpsEe dhihkan applied to
ensure a suitable band in %he 0 posjlte flexible sheetI 10. %%ce_th'e adheﬁivg IS setf(ir cu eld, the grooves
12, 14, 16,18 in tht'asco'rrr?pggl & fexible’SN&8t 167578 bn)} MECRaniCal Hwe%n%, typ‘laé%fl y § saw, router
or knife, or in the cAdeiHRSa RdOKlirednhaydeein sedndakel adthboatTygabalglthevgrboees have
parallel opposing sidered i/ Ea Oiavetsals Wrrtantialy evancyidihdorqugheshissiapthi €8 September
2005 - 13 The mat%ﬂal us%d far the centre Ia¥er ?p is_%ellected . to best stuit agggc?ior_hf]or which the
flexible sheet 10 is Mterft ecfsfyﬁcgﬁgxgr%%?e "aterals inciiide & fiexisle ﬁbré?g ass cidth or woven net

material that can alldkthe/bredhesivEkapediraththe BRAveURKIh naidrial ¥gdthePaied She adhesive
can remain flexible pageigingt affeciabyafiia ietewse cuiéng ofdeediBP upperapd kamei-panels.

layer 50 can also be chosen to add some amount of resilience

10 or strength to the flexible sheet 10 if required.
Once cutting of the panels 30, 40 is complete each
upper surface segment or block 20 and lower surface segment
or block 60 is securely attached to the centre layer 50
mainly on one surface only. These box-shaped segments or
15 blocks 20 and 60 are linked to an adjacent box shaped
segment via their respective attachment to the centre layer
50.
Referring now to Figure 7, as the sheet 10 is bent in
a arched or curved form the grooves 14 on the uppermost
20 surface of the sheet 10 widen or form a “V” shape and
correspondingly the grooves 16 become narrower or close
completely to allow the sheet 10 to bend. When the sheet is
deformed whether the grooves form a “V” or a fully closed
groove depends on the thickness of the groove and the
25 flexibility of the sheet material. The grooves 14 can
subsequently be filled with a grouting material in order to
cause the flexible sheet 10 to retain its deformed (curved)
position.
In the embodiment shown in Figure 7, the blocks 20, 60
30 are substantially unstressed when the flexible sheet is
deformed. The blocks 20, 60 can be moved into contact with
one another at an outermost edge of the flexible sheet but

the blocks 20, 60 normally themselves do not undergo



Depending on the application, the material of the centre layer 50 can also be chosen to add some
amount of resilience 10 or strength to the flexible sheet 10 if required. Once cutting of the panels 30, 40
is complete each upper surface segment or block 20 and lower surface segment or block 60 is securely
attached to the centre layer 50 mainly on one surface only. These box-shaped segments or 15 blocks 20
and 60 are linked to an adjacent box shaped segment via their respectiv%gtmﬁggItoigggpentre layer
50. Referring now to Figure 7, as the sheet 10 is bent in a arched or curved form the grooves 14 on the
uppermost 20 surface of the sheet 10 widen or form a e shape and correspondingly the grooves 16
become narrower of@lsgessopledsly pbysiva lhesthees 10 t@bendugre it sheseispaeddrmed

whether the groovegd@epia i, ocanisy<desad sapaye dersriaibihethickngnsse! theweove and the
25 flexibility of the shget né%te'[ia}é. hgsquo? est]h4ecq=rl]ﬁub %%tljj?ntl)é)?e fiIIe'g \gitg %grqlgin%material in
order to cause the HeXible Snee?1b (6¥&airits deformed ?curvetﬁ posﬁ‘io%. PR ¥fe embSdiftvent shown in
Figure 7, the blocksf20, 66 3bh&re Blrstdgalighaediretdedvhedafertioxidibusheeoicenkdbnted. The
blocks 20, 60 can berpavesenta sentaeievih 189e 1AL s ameydkersaast edge of the flexible sheet but
the blocks 20, 60 normally Hug'mseLves do not ugderqp 26 Sepclgmber 005 - 14 c%mﬂ;essio or physical
. ererrin NOW (0) igure n 10. a prreren
stress. Of course with some panel n%terlgls, compres&on andlor §eformation‘of a minor nature may

occur but usually themeadissne otk kbevellexd ke fagheethe FexibrRsshiet 0 aan BefokRe thus
concealing detailed views shown in Figures 9 to 11, the “V-shaped”

grooves 92 located on an uppermost surface 93 of the
10 deformed sheet 90 are Tfilled with a grouting material 94,
while the grooves 96 located on the lowermost surface 95 of
the deformed sheet 90 are compressed and closed at their
outermost end. When the grouting 94 1is cured, the then
deformed and rigid curved sheet 90 is coated at both its
15 upper 93 and lower 95 surfaces with a surface coating
material 98 (as shown 1in Figure 11) to complete the
formation of a rigid and stable curved surface for use as a
building component.
Referring now to Figure 12, and to a different
20 embodiment of the flexible sheet 70, the “V-shaped” grooves
72 located on a portion of an uppermost surface 73 of the
deformed sheet 70 are filled with a grouting material 74,
while the “V-shaped” grooves 76 located on a portion of the
lowermost surface 75 of the deformed sheet 70 are also
25 filled with a grouting material 74. When the grouting 74 is
cured, the then deformed and rigid sheet 70 is coated at
both 1its upper 73 and lower 75 surfaces with a surface
coating material 78 to complete the formation of a rigid and
stable curved or undulating surface for use as a building
30 component.
In general, when the sheet material is bent or flexed
into any domed, curved or bent shape, the grooves on the

surface facing the outside of the dome, curve or bend (the



5 from view the centre layer flexible mesh 52. Referring now to Figure 8 and to a different embodiment of
the flexible sheet 90, as well as to the detailed views shown in Figures 9 to 11, the "V-shaped" grooves
92 located on an uppermost surface 93 of the 10 deformed sheet 90 are filled with a grouting material 94,
while the grooves 96 located on the lowermost surface 95 of the deformed sheet 90 are compressed and
closed at their outermost end. When the grouting 94 is cured, the then dggoggsgeq@ggigy’gd%urved sheet
90 is coated at both its 15 upper 93 and lower 95 surfaces with a surface coating material 98 (as shown
in Figure 11) to complete the formation of a rigid and stablé curved surface for use as a building
component. Referriegmsx tsAiface 1 2beeene & Hiferariti Po dindodhmesspdnbd iexiieostaset 70, the
"V-shaped" groovesy Ztlacapp o5t kP ostiprianHPeRMrast suifaee itk phithe efpemgghrheet 70 are
filled with a grouting material 74, whiée tlzir']'v-sha ed" grooves. 76 locateq on a portioB of the lowermost
surface 75 of the deformed %eetb?a are a1gs 3grou Wherr T

96 25 fifi&d With 3 grou(ﬁe ‘matenar 74 Whei ?h@%routing 74 is
cured, the then deférang@weic- rigid BReEL Fonis ebaredhardetaitelppee e aad water ¥alsuHaces with a

surface coating maggdak’ b RopRRicchedpInaioref asigisiane stale crved Pa Upepigting surface

for use as a buildin%UBQ/ cgrr&eordﬁ%llgtgienne@l,r\qgggg tgg S{'eeseltrm terial is bent or flexed into any
domed, curved or benfsﬁape, the grooves%n the Xirace acmge[ e outside of the dome, curve or bend
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a range of materials including cementaceous render, modified
or reinforced rendering material, fibreglass matting, resin,
10 paint or the like can then improve the characteristics of
the sheet with regard to strength, longevity,
watertightness, durability and visual appeal.
In another embodiment the flexible sheet need not be
grouted to form the rigid sheet, but can be coated in its
15 Fflexible state. For example the flexible sheet may also be
covered with a flexible fabric or elastic membrane allowing
the flexible sheet to flex by pneumatic, hydraulic or other
mechanical means.
In this or another embodiment, the flexible sheet can
20 be reinforced by a number of other methods. Prior to
grouting or after an initial grout application,
reinforcement in the form of cables, rods, rope, mesh,
fabric, wire netting or the like may be located within the
grout or within the grooves on one or both surfaces of the
25 sheet in such a way to improve the strength of the finished
material. This reinforcing means can be laid loose,
tensioned, pre-tensioned or post-tensioned depending on the
application. The reinforcement may be tied or linked
through the flexible panels to the reinforcement on the
30 corresponding opposite surface and can also be adjustable if
required. In other embodiments, this reinforcement may be

attached to the Tflexible mesh material 52 located between



on the opposite surface which faces the inside of the dome, curve or bend (the concave surface), close
or become narrower. Insertion of a hardenable grouting material in 5 those open grooves allows the
sheet to form a rigid bent, curved or undulating surface as desired. Coating the then rigid sheet on at
least one side with a range of materials including cementaceous render, modified or reinforced rendering
material, fibreglass matting, resin, 10 paint or the like can then improve thgschafgactasisficsygk the sheet
with regard to strength, longevity, watertightness, durability and visual appeal. In another embodiment
the flexible sheet need not be grouted to form the rigid Jsfﬁe_et, but can be coated in its 15 flexible state.
For example the flekitge peex rag alswee csovdircewith Afiexilexablie shaattidumantbrahe allowing

the flexible sheet torfigx. Py AnauRgtis Fhydeadieet other mechanical means. In this or another
embodlme_n_t, the erX|bIe_ sl}gnetac%rzt%gg réan%fé)drceg b1}’ gputrnbesr?&grt]h%rrpet ﬁedsff’erlolr tgegro_utlng or
after an initial grout application, reinforcementin &M of caebles, ro&s, rope, mesh, gt rc, wire netting
or the like may be I6&&et wifHin gan ghsut be ingein tite graekkerorsdnd itbotheefad®B ofape 25 sheet
in such a way tg imgrRya thenstragaireal the firighad  materi@ r Fivg reibforgingrercans Gaepe laid loose,
ten_s,loned, pre-tens%nedf%r Q%tl-gens}%one%% d«fB ndlﬂ%on the %ppllcatlogtwee rce)\llrglgi%ement may be tied
or linked through the flex

inie panelsstoet‘:ﬁe rein orcemen{1 8N Thé 35ecscf)r(raesponding opp(%)lt'engurface and
can also be adjustaBRPET rejilifaean stEBE ISRt Al resniofaemepronay bebaitathed to the
flexible mesh materigdpaagpied fintepais26 SepgndiereR0F1exible mesh or grid mat

which support each these segments 20, 60 can be bonded to
10 one another by use of an adhesive 25 or similar substance in
order to join the sheets 10 and 10A together as shown in
Figure 15.
Furthermore the joining of one Tflexible sheet to
another flexible sheet or the joining of the flexible sheet
15 to any other surface object or material can be achieved by
the use of adhesives, nuts and bolts, screws, nails, barbs
or other generally available mechanical fixing. Other new
fixing arrangements of various types are illustrated in
Figures 16 and 17 which can be used iIn conjunction with
20 screws, bolts and washers etc to perform a number of fixing
requirements. Illustrations of these fixings In use are
given in Figures 18 and 19 respectively.
In Figure 16 a square planar fixing plate 100 having
multiple spikes 102 protruding from both planar faces can be
25 inserted into two adjacent Flexible sheets 10A, 10B to
positively engage or grip the sheet materials. An elbow
bracket 104 having multiple spikes 106 protruding from each
planar face is shown in Figure 17 for insertion into several
flexible sheets at once to positively engage or grip the
30 materials together.
The fixing plate 100 of Figure 16 is shown iIn use in
Figure 18 joining two portions of a flexible sheet 10A, 10B.

The fixing plate of Figure 17 is shown in use in Figure 19



- 16 the upper and lower surface of the flexible sheet during the manufacturing of the sheet. In a further
embodiment of the invention, the flexible sheet 10A can be joined to another similar sheet 10B as 5
shown in Figures 14 and 15. Referring to Figure 14, where the flexible sheets 10A, 10B have a respective
overlapping upper surface segment 20 and lower surface segment 60, the respective portions 61, 62 of
the flexible mesh or grid mat which support each these segments 20, 60 ggnsgsmggdggogo one
another by use of an adhesive 25 or similar substance in_ order to join the sheets 10 and 10A together as
shown in Figure 15. Furthermore the joining of one flextble sheet to another flexible sheet or the joining
of the flexible sheeti 2bntbngny tiser stikeaddbdbjecsloeetateribl @an beldchitoedthethe dse ofadhesives,
nuts and bolts, screyys:#wilsI darherahghringenerilyavaalle reeckasic jikingPéneorew fixing
arrangements of various ag?gsaa e IgLIJ\S/'[I‘a;:%d in kFlgures 16 ar%gI e17 which capabe us%ioln elely unction with
20 screws, bolts and Was fe 1

e o, . fixin S .
ers etc 1o pe‘refprm dFtimbed 8 fixing requwen%’el‘?ts. liustrations of these fixings
in use are given in Fgures 1838 teYirebptetitdly. BhERfUfe 18d sfaate prshak Tixirkptatdd 00 having

multiple spikessl02 $¥peiyglitaAroghBothdilanar fagas eapbye: 22dnsesteddptqtwia adjagantdlexible sheets

10A, 10B to positively enga rip the sheet materigls. An elbow bracket 1 aving multiple spikes
106 protruding from'éggr'?tp an%ﬁ'%gg tf?s %hgeﬁneinﬁ%urg ﬁrniefjorllﬂsgrti\’(\’)%sllﬁl?g s%izra : eglf]ﬁ?é' sheets at

once to positively edjagetscgrintite Wenrieskisiaterded THfixind prk@ HIgy ofFIQWe s shown in
use in and washer 118 arrangement can be used on the opposing side
of sheet 10A. In some embodiments, the screw can be long
10 enough to penetrate the sheet 10A and be inserted through a
threaded hole 120 formed in the fixing plate 100. In Figure
19, for example, screw 122 penetrates the sheet 112 and 1is
inserted through a threaded hole 124 formed in the elbow
bracket 104. Further fastening screws and washers are
15 inserted through the orthogonal portion of the elbow bracket
104 to fasten to the sheet 110. In further embodiments
other fasteners such as nails, bolts or the like can be used
to help grip the sheet/s. In still further embodiments the
fixing plate 100 and the elbow bracket 104 can have more
20 than one hole 120, 124 to retain the screws, nails, bolts or
the like therethrough in use.

Variations of this method may also be used to join
sheets at right angles or any other angle in order to form
more complex shapes as illustrated in Figure 19. This

25 method may also be used to fix a sheet onto a frame or
support structure. Typically the fixing plate 100, 104 is
made from a strong rigid material such as nylon, plastic,
PVC, metal etc. Preferably when one or more such devices
100, 104 are attached to a sheet they can be bent at an

30 angle to each other so that the “L” or even “U” shaped
brackets need not only form 90° bends thus allowing fixings

to occur at any desirable angle.



Figure 18 joining two portions of a flexible sheet 10A, 10B. The fixing plate of Figure 17 is shown in use
in Figure 19 26 September 2005 - 17 joining two flexible sheets 110, 112 together in a particular
arrangement. In addition to the application of a suitable adhesive to make a join, the fixing plates 100,
104 can be inserted into the sheet/s and fastened in place to 5 strengthen the joint. In Figure 18, a screw
114 can be inserted through a hole 115 formed in a washer 117 and therhdn§gﬁtg&lnggp thgogheet material
10B. A similar screw 116 and washer 118 arrangement can be used on the opposing side of sheet 10A.
In some embodiments, the screw can be long 10 enougtTto penetrate the sheet 10A and be inserted
through a threaded hole 120 ¢orampaiatie firirt) platédadoom Fiyureéndoafoewiveedpleus€ase 122
penetrates the sheelgdZ fFds Hagerkethihreuahediyeaded hale 124foemedieiie @lapwphracket 104,
Further fastening screws and wgshers are 1 ri}n.sx?(rted throu1grh the orlthogo {Nporlipp_of [ﬁwe elbow bracket
104 to fasten to the SHeet 11057 ARhEF SmBOd A OS> Sther At ENers sudas Nhils! BEREGT the like can
be used to help grifane shad¥s appdicRkkanSenisadinidngs tikdofixihy ptatevedo ahan@e eliSow bracket
104 can have mgorefhthaione bale 12q.1134deretain theisewsgdiails, patgeor thaiikgithgrethrough in
use. Variations of this nietché)tdi may als?hbe used'jg 'Sén sh er;[]s tcggghtpn%g%s ?r\?gl)(tqtgr?r angle in order
to form more comp?gfsl!wapes as ﬂlustra?ec?PrPﬁlgure 18" Thi€Z5' Method may 2156 be' U8ed o fix a sheet
onto a frame or supgd@ttittire. $¥pIRbElY thECfixintApkfeat a4 istakge frofangrid rigid material

such as nylon, plaséenfi¥acineiaetmaraigiablyivhermen® asenargtBihllieVviees readily
available. Persons of only moderate building skills can be

10 employed to construct complex and individual shapes with the
apparatus and method of the invention. Moulds are now no
longer required to construct simple or complex curved
shapes. In some instances, smaller scale models using thin
sheets can be made to determine the exact shape and

15 characteristics of a final larger construction using the
thicker sheet. This is of great advantage to builder and
architects as curved shapes are often difficult to imagine,
detail and resolve exact setouts and sizes.

Furthermore, the flexible sheet apparatus can be

20 joined to another sheet easily and economically prior to the
application of finishes and decorative treatment. The sheet
is lightweight even when completed, and therefore the
strength required to support its own weight is less than
other forms of construction.

25 In use, the sheet can be used both as a decorative
non-loadbearing material or a functional load-bearing floor,
wall and roof material using the same principles of
manufacture with selected and appropriate materials and
application techniques.

30 It should be noted that this invention described would
also be suitable for non-building type application such as
furniture, model making, manufacturing of components,

objects and surfaces that may be required to be curved, for



100, 104 are attached to a sheet they can be bent at an 30 angle to each other so that the "L" or even "U"
shaped brackets need not only form 90 bends thus allowing fixings to occur at any desirable angle. 26
September 2005 - 18 The apparatus and method of forming a curved surface structure has many
advantages. The curved sheet can be constructed in many thicknesses from only a few millimetres for
small applications requiring tightly curved shapes to 5 hundreds of miIIime}gegéBigégn(gg,Jaé%gouilding
applications. The apparatus and method of the invention is relatively simpie to manufacture, store,
transport, construct and maintain and the base mateFiate are readily available. Persons of only moderate
building skills can bexedeheployiet toseistructisemnpiex arphdiitieishamss wigetH@tagearatus and

method of the invengigr iNMarlIs e PENLB0 RO IREUWEA t seastruct simple or complex curved
shapes. In some instanceswﬁm IIert cale mod%ls usiﬁtg thg)n shegts ca.%kbg magde to determine the exact
shape and 15 characteristics T eiaf@é’regoﬁgt?uc ion u%‘larrm]g §8 thicker heet. Thists r6?;%reat
advantage to buildek@ndaarchitelees as efirvaersfgpescre efteedditalisto iMfagisdowkdail 8-d resolve
exact setouts and skgsrdiisheunerdheniedhlrepltgehappardesemb8eed0iRINRMIO ahsdirer sheet
easily and economigg%grior to the application of finishes and decorative treatment. The sheet is
lightweight even when completed, and therefore the strength required to support its own weight is less
than other forms of constrldiiorh 25 h® uske their¢eEs tepdne that. botfasaidecBrdle ditloadbearing

material or a functighad IgedtRA INgsfG@&ferred to herein, such reference does not
constitute an admission that the publication forms a part of

10 the common general knowledge in the art, in Australia or any

other country.



wall and roof material using the same principles of manufacture with selected and appropriate materials
and application techniques. 30 It should be noted that this invention described would also be suitable for
non-building type application such as furniture, model making, manufacturing of components, objects
and surfaces that may be required to be curved, for 26 September 2005 - 19 example in such diverse
applications as sculpture, furniture, vehicles, and boat hulls etc. Whilst thgeirglgﬂgﬁbgp%%gn described
with reference to a number of preferred embodiments it should be 5 appreciated that the invention can
be embodied in many other forms. It is to be understbo?uotﬁat, if any prior art publication is referred to
herein, such referefdé8des not constitute an admission that the publication forms a part of 10 the
common general knowledge in the art, in Australia or any other country. 26 September 2005 - 20
CLAIMS 1. A constrfctionaLelemept inctludinag[' - eiflexibtle an sHbsta_ntiaIIy planar member; 5 and -
opposing panels each mountéd at rérgpc)eé S obapggll%ré sdUraces of the flexible planar member, each of
the panels having at least one groovea whi€ix erkendanfiersitstamtiakhyin plafriibkepkatar member is
deformable at the at leasygge groove which is adapted to be at

- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
each of the panels having at least one groove
which extends thereinto,
10 wherein the flexible planar member is deformable at
the at least one groove which is adapted to be at
least partly Ffilled thereafter to retain the

constructional element In a deformed position.

15 2. A constructional element as claimed in claim 1
wherein in the deformed position at least part of an
outer surface of one of the panels is shaped concave
while an opposing part of an outer surface of the
opposing panel is shaped convex.

20

3. A constructional element as claimed in claim 1 or
claim 2 wherein each panel is defined by a plurality

of blocks having said groove/s disposed therebetween.

25 4. A constructional element as claimed in claim 3
wherein the blocks are substantially unstressed when
in the deformed position.

5. A constructional element as claimed in any one of the
30 preceding claims wherein the panels substantially

conceal the flexible planar member.



least partly filled thereafter to retain the constructional element in a deformed position. 15 2. A
constructional element as claimed in claim 1 wherein in the deformed position at least part of an outer
surface of one of the panels is shaped concave while an opposing part of an outer surface of the
opposing panel is shaped convex. 20 3. A constructional element as claimed in claim 1 or claim 2
wherein each panel is defined by a plurality of blocks having said groove&dméme%gtween. 25 4.
A constructional element as claimed in claim 3 wherein the blocks are substantially unstressed when in
the deformed position. 5. A constructional element as cfdimed in any one of the 30 preceding claims
wherein the panels Substarfiiapnsdneedi tbexXlexilensataranembaingd Skptemera@5th2l 6. A

constructional element as gipiged ingny R EhaHEPERFINEhelalips therelishesemnat lspstreme of the

grooves in use are filled with a material which becomeis_ i’qid. 5 7_%construc[]i:onal (ilemﬁnt as claimed in
an f clai 1 Hroove[ﬁ 1n Pse are fl eH foht a_ Mmateria W %(i: iall

y one of claims 1 to 5 wHerein the or at [east some of each of'the grooves 1 use are at Tfeast partially
filled by one or more reinfd?eeRnerRnmaa®d-10 8. A constructional element as claimed in any one the

preceding claimgs wherein the at least one groove extends between opposing edges of each panel.

7. A constructional element as claimed in any one of
claims 1 to 5 wherein the or at least some of each of
the grooves iIn use are at least partially filled by

one or more reinforcing element/s.

10

8. A constructional element as claimed In any one the
preceding claims wherein the at Jleast one groove
extends between opposing edges of each panel.

15 9. A constructional element as claimed in any one of the
preceding claims wherein the at least one groove
extends to a depth in each respective panel near to
or at the position where the panel is mounted to the
flexible member.

20

10. A constructional element as claimed in any one of the
preceding claims wherein the structure is elongate
and the one or more grooves are transverse (grooves
extending between opposing longitudinal edges of the

25 panels.

11. A constructional element as claimed 1i1n claim 10
wherein the transverse grooves are a plurality of
substantially parallel and spaced apart grooves.

30

12. A constructional element as claimed in claim 10 or

claim 11 further including one or more longitudinal



15 9. A constructional element as claimed in any one of the preceding claims wherein the at least one
groove extends to a depth in each respective panel near to or at the position where the panel is mounted
to the flexible member. 20 10. A constructional element as claimed in any one of the preceding claims
wherein the structure is elongate and the one or more grooves are transverse grooves extending
between opposing longitudinal edges of the 25 panels. 11. A constructiong glgggg%@'s clghped in claim
10 wherein the transverse grooves are a plurality of substantially paralleiand spaced apart grooves. 30
12. A constructional element as claimed in claim 10 or ¢iaim 11 further including one or more longitudinal
26 September 2005 - 22 gey®Rvearrajddogebgoditoaten@dnsvétse dhsovedreBsKIsstructional
element as claimed in any gpg&fe§ claims 10 to 12 wherein the longitudinal grooves are a plurality of
substantially parallel and spaced apart grooves. 14. A constructional element as claimed in any one of
the 10 preceding claims wherein said grooves on respective of the opposing surfaces are aligned. 15. A
constructional elem&dt as dairpeasihraet bpradf tied epeiteding cRARKNRMhertin &dh gioevefollows a 15

straight line. 205 claims 10 to 12 wherein the longitudinal grooves are

a plurality of substantially parallel and spaced

apart grooves.

14. A constructional element as claimed in any one of the
10 preceding claims wherein said grooves on respective
of the opposing surfaces are aligned.

15. A constructional element as claimed in any one of the
preceding claims wherein each groove follows a
15 straight line.

16. A constructional element as claimed in any one of the
preceding claims wherein the panels are substantially
planar.

20
17. A constructional element including:
- a flexible and substantially planar member; and
- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
25 each of the panels having at least two elongate
grooves which extend thereinto to each define an
axis, each groove 1iIn each panel angularly
disposed with respect to the at least one other
groove, and each groove 1In respective of the
30 opposing panels being substantially aligned,
wherein the flexible planar member is deformable along

the axis of each of the grooves to allow deformation



25 30 16. A constructional element as claimed in any one of the preceding claims wherein the panels are
substantially planar. 17. A constructional element including: - a flexible and substantially planar member;
and - opposing panels each mounted at respective opposing surfaces of the flexible planar member,
each of the panels having at least two elongate grooves which extend thereinto to each define an axis,
each groove in each panel angularly disposed with respect to the at Ieastzgnge%tt*@ﬁbg;o%gsand each
groove in respective of the opposing panels being substantially aligned, wherein the fiexible planar
member is deformable along the axis of each of the gr6oves to allow deformation 26 September 2005 -
23 of the constructional el@fierkhie thesasitineetionalabedesaititat asttineaxedingnAl edastructional
element as claimed in claim3&, € Whededthpgeaoemagas defined in any one of claims 2 to 16. 19. A
method of forming a structure including the steps of: 10 - providing a constructional element as claimed
in any one of the preceding claims; and at least partially filling at least some of the plurality of grooves
with a material to ret8in thé copensitrisatl ensrhent heneddsirés poskedmers in  claim 16

5 wherein the grooves are as defined in any one of
claims 2 to 16.

19. A method of forming a structure including the steps
of:
10 - providing a constructional element as claimed in
any one of the preceding claims; and
- at least partially filling at least some of the
plurality of grooves with a material to retain
the constructional element in a desired position.

15
20. The method according to claim 19 wherein the
constructional element 1is moved into the desired
position either prior to or subsequent to the filling
step.
20
21. The method according to claim 20 wherein the desired

position occurs when the constructional element is

curved.

25 22. The method according to any one of claims 19 to 21
wherein the material 1is a grouting material which
affixes to the constructional element and becomes
rigid after filling.

30 23. The method according to any one of claims 19 to 21
wherein the material comprises one or more
reinforcing element/s in use which give the structure
rigidity.



20. The method according to claim 19 wherein the constructional element is moved into the desired
position either prior to or subsequent to the filling step. 20 21. The method according to claim 20 wherein
the desired position occurs when the constructional element is curved. 25 22. The method according to
any one of claims 19 to 21 wherein the material is a grouting material which affixes to the constructional
element and becomes rigid after filling. 30 23. The method according to ajygg&gm@i%ég to 21
wherein the material comprises one or more reinforcing element/s in use which give the structure rigidity.
26 September 2005 - 24 24. The method according to fhim 23 wherein the material further comprises a
grouting material and wherein the or each reinforcing element is at least partially 5 embedded within the

grouting material. 254The mgthogt 8c6ardiBEdPAMNG 086 A IAFIND39Rs44 iwherRindhedpetnod also

includes the step of coatin attlﬁgsrt one S.‘»J.n;,a&? %f thlgaorLll W ronl{t%d Wg{or 1 re'nglqrclend ﬂqucture with a
surface coating material. 2 e mefﬁoaoaccording % any ofrfe of cfaims 1816 wiierein tiie method

also includes the steps of Sdcufiaghhereandpiiciiogal ekanent indstha@tediredts paskiksl pxior to

grouting or reindorcing, anddhge g4bgedient stamof jetassing thanaw ipid deformed structure from
being secured in the desired position.

25. The method according to any one of claims 19 to 24
wherein the method also includes the step of coating
at least one surface of the now grouted and/or

10 reinforced structure with a surface coating material.

26. The method according to any one of claims 19 to 25
wherein the method also includes the steps of
securing the constructional element into the desired

15 position prior to grouting or reinforcing, and the
subsequent step of releasing the now rigid deformed
structure from being secured iIn the desired position.

27. A method of forming a structure including the steps
20 of:
- providing a constructional element comprising:
- a Flexible and substantially planar member; and
- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
25 each of the panels having at least two elongate
grooves which extend thereinto to each define an
axis, each groove 1iIn each panel angularly
disposed with respect to the at least one other
groove, and each groove in respective of the
30 opposing panels being substantially aligned,
wherein the flexible planar member is deformable
along the axis of each of the grooves to allow
deformation of the constructional element in



27. A method of forming a structure including the steps 20 of: - providing a constructional element
comprising: - a flexible and substantially planar member; and - opposing panels each mounted at
respective opposing surfaces of the flexible planar member, 25 each of the panels having at least two
elongate 30 grooves which extend thereinto to each define an axis, each groove in each panel angularly
disposed with respect to the at least one other groove, and each groove %r%%%%m%pféggg) opposing
panels being substantially aligned, wherein the flexible planar member is deformable along the axis of
each of the grooves to allow deformation of the constrictional element in 26 September 2005 - 25 three
dimensions about said at least twbreesd Himhedatag abudst saeckxakiol sashcdud thaxedhstructional
element with a surface coating 3 igaterial. 28. The method according to claim 27 wherein the
constructional element is moved into a desired position prior to the coating step. 10 29. The method
according to claim 28 whérein the°d&di?8d ﬁBSitEﬁ‘?ﬁECUSQ?Vh&Mﬁ@ 'c%ﬁst%h’{t 559 eRefPR curved. 15
30. The method according to angomsteficltimsad? te B9nanteraimthe metisod tdse inclaodtstbe steps of

5 material.

28. The method according to claim 27 wherein the
constructional element 1is moved into a desired
position prior to the coating step.

10

29. The method according to claim 28 wherein the desired

position occurs when the constructional element is

curved.

15 30. The method according to any one of claims 27 to 29
wherein the method also includes the steps of
securing the constructional element into the desired
position prior to coating, and the subsequent step of
releasing the structure from being secured in the

20 desired position.

31. The method according to any one of claims 27 to 30
wherein the surface coating material is flexible.

25 32. A building system comprising:
- a constructional element as defined in any one of
claims 1 to 18; and
- material for affixing the constructional element
into a desired position by either at least

30 partially Ffilling one or more of the groove/s.

33. A building system as claimed in claim 32 wherein the

material for at least partially filling the one or



securing the constructional element into the desired position prior to coating, and the subsequent step of
releasing the structure from being secured in the 20 desired position. 31. The method according to any
one of claims 27 to 30 wherein the surface coating material is flexible. 25 32. A building system
comprising: a constructional element as defined in any one of claims 1 to 18; and material for affixing the
constructional element into a desired position by either at least 30 partial%fi@glgtgmgeqr Bgye of the
groove/s. 33. A building system as claimed in claim 32 wherein the material for at least partially filling the
one or 26 September 2005 - 26 more of the groove/s ifdudes a material which becomes rigid. 34. A
building system as claimedniargaine82 dhelaira3®@\Bftheréhcthsiasatedial feataneéadt pahidly filling the
one or more of the groove/$,feMegs & geinforcing element. 35. A building system comprising: 10 - a
constructional element comprising: - a flexible and substantially planar member; and - opposing panels
each mounted at respective opposing surfaces of the flexible planar member, each of the panels having
at least two elongaté4L5 grédovasi Mhidi esigiethersingd ad eetthidefirkadn BParik, edahgyrédve in each

panel angularlys disposed Witla respecirie thedb iga3t Operother least partially Filling

the one or more of the groove/s includes a

reinforcing element.

35. A building system comprising:
10 - a constructional element comprising:
- a flexible and substantially planar member; and
- opposing panels each mounted at respective
opposing surfaces of the flexible planar member,
each of the panels having at least two elongate

15 grooves which extend thereinto to each define an
axis, each groove 1iIn each panel angularly
disposed with respect to the at least one other
groove, and each groove 1In respective of the
opposing panels being substantially aligned,

20 wherein the flexible planar member is deformable
along the axis of each of the grooves to allow
deformation of the constructional element in
three dimensions about said at least two axes;
and

25 - a coating for use as a surface coating on at

least one exterior surface of the constructional

element.
36. A building system as claimed in claim 35 wherein the
30 surface coating material is flexible.
37. A fastener when used for joining two constructional

elements as defined in any one of claims 1 to 18, the



groove, and each groove in respective of the opposing panels being substantially aligned, wherein the
flexible planar member is deformable along the axis of each of the grooves to allow deformation of the
constructional element in three dimensions about said at least two axes; and 25 - a coating for use as a
surface coating on at least one exterior surface of the constructional element. 36. A building system as
claimed in claim 35 wherein the 30 surface coating material is flexible. 3726“‘§@ﬁ§?éﬂ%re¥”hﬁfb§59d for
joining two constructional elements as defined in any one of claims 1 to 18, the 26 September 2005 - 27
fastener comprising a plate having on each opposing” fde Thereof one or more projections engageable in
use with a panel of said cofestenemal edawiertdng 38. A fatenbprutgainedaaatlainPBPsinGer

comprising a second plategife SegibBIRtLAISO HAViRERN aelj RRINOFHEY sitlatialspé on@ or more

projections engageable in use wi}hﬁl ganghofl sgip con trggtionartlu Elemenis, tpgmg(ra]%gnd plate angularly
disposed to the 10 plate. 3D 1N gr BRGAIMEd TR Waii? 57 &R 98 WHEMSH Sir use the plate is

positionable between a respective outer surface of two adjacent panels, the projections 15 at least partly
insertable into said panels. 2022 86her as claimed in claim 37 further comprising

a second plate, the second plate also having on each

opposing side thereof one or more projections

engageable iIn use with a panel of said constructional

elements, the second plate angularly disposed to the
10 plate.

39. A fTastener as claimed in claim 37 or claim 38 wherein
in use the plate is positionable between a respective
outer surface of two adjacent panels, the projections

15 at least partly insertable into said panels.

40. A building system comprising:
- two constructional elements as defined in any one
of claims 1 to 18 wherein at an edge of each
20 element, one of the opposing panels terminates
inwardly from the other of the panels to define a
shoulder region;
- the elements being arranged to be aligned with
the shoulders of the respective elements
25 overlapping; and
- a Fastener as defined in any one of claims 37 and
38 locatable at the overlapping shoulder region
of the elements so that the projection(s) engage
with the panels of each element.
30
41. A building system as claimed in claim 40 comprising a
support plate positionable at an exterior surface of

the or each of the constructional element(s) at the



40. A building system comprising: two constructional elements as defined in any one of claims 1 to 18
wherein at an edge of each element, one of the opposing panels terminates inwardly from the other of
the panels to define a shoulder region; the elements being arranged to be aligned with the shoulders of
the respective elements overlapping; and a fastener as defined in any one of claims 37 and 38 locatable
at the overlapping shoulder region of the elements so that the projection(g) eggﬁ%%b\g}ﬂb%panels of
each element. 41. A building system as claimed in claim 40 comprising a “Support plate positionable at an
exterior surface of the or each of the constructional éle?‘r?eﬁt(s) at the 26 September 2005 - 28 shoulder
region, the support plate(s)d@indderanded ofor rddeiptsopacctew Feite(signipgithe Farangeate or each
constructional element. 5 420 A PaldipgsysieR as elimestinfelatad@gr elrinpfacwheseipnthe fastener is

also operative to receive the screw. B}
P or eaeﬁ constructional element.

5 42. A building system as claimed in claim 40 or claim 41
wherein the fastener is also operative to receive the

SCrew.



