
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0034707 A1 

Davis0n et al. 

US 2008.0034707A1 

(43) Pub. Date: Feb. 14, 2008 

(54) 

(75) 

(73) 

(21) 

(22) 

(86) 

COMPOSITE CONSTRUCTIONAL ELEMENT 
AND METHOD OF MANUFACTURING A 
COMPOSITE CONSTRUCTIONAL ELEMENT 

Inventors: Mark Davison, Mosman (AU); Ian 
Peacey, Mosman (AU); Jeremy St. 
John, Mosman (AU) 

Correspondence Address: 
DCKSTEIN SHAPRO LLP 
1177 AVENUE OF THE AMERICAS (6TH 
AVENUE) 
NEW YORK, NY 10036-2714 (US) 

Assignee: Jetstone Building Systems Pty Ltd. 

Appl. No.: 10/586,711 

PCT Filed: Jan. 17, 2005 

PCT No.: PCT/AUOS/OOO47 

S 371(c)(1), 
(2), (4) Date: May 23, 2007 

(30) Foreign Application Priority Data 

Jan. 20, 2004 (AU)...................................... 2004900259 
Jul. 20, 2004 (AU)...................................... 2004904.004 

Publication Classification 

(51) Int. Cl. 
E04C 2/28 (2006.01) 

(52) U.S. Cl. ...................................... 52/792.11; 52/745.19 

(57) ABSTRACT 

A composite constructional element 1 comprises a plank 
profile 2 defining a rear face 6 and two opposed edge 
sections 4 and 5 of the constructional element. Each edge 
section includes an edge face 4a,5a. A cladding material 3 
is moulded into the plank profile to extend continuously 
between the opposed edge faces such that it is retained by 
the rear face and the opposed edge faces. The plank profile 
may further comprise retaining formations 4b,5d shaped to 
retain the moulded cladding material attached to the plank 
profile. A method of manufacturing the composite construc 
tional element is also disclosed. 
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FIG. 25 
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COMPOSITE CONSTRUCTIONAL ELEMENT AND 
METHOD OF MANUFACTURING ACOMPOSITE 

CONSTRUCTIONAL ELEMENT 

TECHNICAL FIELD 

0001. A composite constructional element and a method 
of manufacturing Such an element are disclosed. The con 
structional element is particularly Suitable for constructing a 
wall, floor or roof. 

BACKGROUND ART 

0002 Building systems in the form of prefabricated 
modular building systems have a tendency to rely upon 
heavy machinery for their construction, are generally labour 
intensive and may require many different tradespersons for 
construction. Although Such systems may be modular, they 
may require the separate construction and application of 
external and internal finishes. An example of components of 
a prefabricated modular building system is aluminium clad 
ding. Such cladding may be positioned and fixedly located 
on the exterior of a fibre panel or wood panel building 
Structure. 

0003 WO02/35026 discloses a constructional element 
including a structural member in the form of a hollow steel 
box section and cladding formed about at least part of the 
structural member. The cladding is formed of a cement 
based material Such as fibre cement. The cladding is moul 
ded around the structural member and includes an abutment 
means in the form of a protrusion along one edge and a 
mating channel along the other edge, so that adjacent 
constructional elements can be aligned. The constructional 
elements are fixed at their ends to support elements. The 
system of WO02/35026 has the advantage that the cladding 
material can be provided with a number of different finishes. 
However, the moulding of the cladding can require a some 
what complex moulding procedure. 

SUMMARY OF THE DISCLOSURE 

0004. In a first aspect a composite constructional element 
is provided that comprises: 
0005 a plank profile defining a rear face and two opposed 
edge sections of the constructional element, each edge 
section including an edge face; and 
0006 a cladding material moulded into the plank profile 
to extend continuously between the opposed edge faces Such 
that it is retained by the rear face and the opposed edge faces. 
0007. In a second aspect a composite constructional 
element is provided that comprises: 
0008 a plank profile defining a rear face and two opposed 
edge sections of the constructional element, each edge 
section including an edge face; and 
0009 a cladding material moulded into the plank profile 
Such that it is retained by the rear face and the opposed edge 
faces: 
0010 wherein the plank profile further comprises at least 
one retaining formation shaped to retain the moulded clad 
ding material attached to the plank profile. 
0011. In a third aspect a method of manufacturing a 
composite constructional element comprises the steps of 
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0012 providing a plank profile comprising a rear face 
and two opposed edge sections, each edge section including 
an edge face; and 
00.13 moulding a cladding material into the plank profile 
Such that it extends continuously between the opposed edge 
faces and is retained by the rear face and the opposed edge 
faces. 

0014. In a fourth aspect a method of manufacturing a 
composite constructional element comprises the steps of 
00.15 providing a plank profile comprising a rear face 
and two opposed edge sections, each edge section including 
an edge face, the plank profile further comprising at least 
one retaining formation; and 
00.16 moulding a cladding material into the plank profile 
Such that it moulds into the retaining formation to attach to 
the plank profile and is retained by the rear face and the 
opposed edge faces. 
0017. The cladding material is thus moulded into the 
plank profile so that the profile itself forms the mould. In 
addition, there is no requirement for a separate step of 
moulding the cladding material around a structural member. 
Further, by extending the cladding material continuously 
between the opposed edge faces a constructional element 
having a unitary appearance can be achieved. 
0018. The cladding material can thus form substantially 
an entire front face of the constructional element, which may 
be substantially flat. Thus, there can be little or no part of the 
plank profile visible when the constructional elements are 
assembled, for instance, to form a wall. 
0019. The resulting composite constructional element 
may also be made thinner and lighter than prior art con 
structional elements. The cladding material may be provided 
with a number of different finishes to resemble masonry. 
0020. The retaining formations can be defined (eg. 
formed) as part of the plank profile and therefore can define 
part of the mould for the cladding material and be shaped to 
retain the cladding material attached to the plank profile. The 
cladding material can thus be moulded into or around the 
retaining formations. The retaining formations can provide 
the main means by which the cladding material is attached 
to the plank profile, and can allow for differential thermal 
expansion between the cladding and plank materials. 
0021 For example, retaining formations may be formed 
adjacent to or as part of the edge sections. Then, if there are 
differences in the expansion or contraction of the plank and 
cladding materials with changes in temperature, the plank 
and the cladding material can bow Such that they can 
separate slightly in the centre but yet be retained attached at 
the edges. This can prevent cracking of the cladding mate 
rial. 

0022. Each retaining formation may comprise longitudi 
nal channels of Substantially uniform cross section and filled 
with cladding material, and being shaped in cross section to 
retain the moulded cladding material attached to the plank 
profile. In this regard, each channel cross-section may be 
defined as a type of undercut or underhook. 
0023. Each edge section may include an attachment for 
mation for attachment to a mating attachment formation on 
an adjacent constructional element. 
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0024. In one embodiment the attachment formation can 
comprise a frontwardly facing channel formed along one 
edge section and a rearwardly projecting lip formed on the 
opposed edge section, wherein the lip is capable of clipping 
into or being retained at a frontwardly facing channel of an 
adjacent constructional element. 
0025. In this embodiment the lip can include a recess 
Such that, when clipped into or retained at a mating channel 
on an adjacent constructional element, a recess is defined 
between a base of the mating channel and the lip. This 
allows for the head of a fastening means such as a hex 
headed screw to be accommodated in the recess when the lip 
is engaged in the channel. Such a fastening means may be 
used to first fasten the adjacent constructional element to a 
building element through the base of the channel. Then, 
when a next constructional element is clipped into position, 
the fastening means can be hidden from view. 
0026. The frontwardly facing channel may project out 
wards beyond one edge face, and the lip may be formed 
inwards from the opposed edge face. Further, the lip may 
comprise one of the retaining formations. 
0027. In another embodiment, the channel is formed as a 
separate piece and can include a depending portion which 
can extend over the adjacent edge face and be embedded in 
the cladding material once the composite constructional 
element is formed. Alternatively, the plank profile, including 
the rear face, the edge sections and the attachment forma 
tions, may be integrally formed from a sheet material. 
0028 Optimally the plank profile can be formed from 
sheet steel. Such as by roll-forming. This is a particularly 
simple and effective manufacturing method for forming Such 
profiles. 
0029. The plank profile may include at least one longi 
tudinal stiffening formation comprising a ridge. This is 
particularly useful when each constructional element is used 
to form a load bearing structure such as a floor. The or each 
ridge can be formed as a channel in the plank profile which 
can then be filled with cladding material. 
0030 The cladding material may comprise cement, con 
crete, fibre cement, fibreglass, cellulose, foamed polymeric 
material, ceramics or polystyrene, but glass reinforced 
cement is a material typically employed to give a stone-type 
finish that is also lightweight. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031. Notwithstanding any other forms which may fall 
within the scope of the composite constructional element as 
defined in the Summary, specific embodiments of the com 
posite constructional element will now be described, by way 
of example only, with reference to the accompanying draw 
ings, in which: 
0032 FIG. 1 is a side perspective view showing a plu 
rality of interconnected constructional elements according to 
a first embodiment; 
0033 FIG. 2 is a side perspective view illustrating a 
plurality of interconnected constructional elements of the 
first embodiment of the invention forming a corner; 
0034 FIG. 3 is an elevated perspective view of a join 
between ends of constructional elements of the first embodi 
ment, 
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0035 FIG. 4 is an exploded section in perspective of a 
constructional element of the first embodiment and a sealing 
element; 
0036 FIG. 5 is a side perspective view of a plank profile 
for a constructional element according to a second embodi 
ment; 

0037 FIG. 6 is an exploded perspective view of a con 
structional element according to the second embodiment; 
0038 FIG. 7 is a part sectional side view of intercon 
nected edge sections of constructional elements according to 
the second embodiment; 
0.039 FIGS. 8A and 8B respectively show side views of 
a channel piece and an edge section of a constructional 
element in accordance with a third embodiment; 
0040 FIGS. 9A and 9B respectively show side views of 
a channel piece and an edge section of a constructional 
element according to a fourth embodiment; 
0041 FIG. 10 shows a side view of, and illustrates a 
method of attachment for, a constructional element; 
0042 FIG. 11 shows a perspective view of, and illustrates 
an alternative method of attachment for, a constructional 
element; 

0.043 FIGS. 12A and 12B respectively show side views 
of a constructional element and a channel piece according to 
a fifth embodiment; 
0044 FIGS. 13 and 14 respectively show enlarged side 
views of a detail of the plank profile and of the channel piece 
according to the fifth embodiment; 
0045 FIG. 15 shows an enlarged side view of the plank 
profile with the channel piece mounted thereto according to 
the fifth embodiment; and 

0046 FIGS. 16A and 16B respectively show side views 
of two adjacently mounted constructional elements and of a 
single constructional element according to a sixth embodi 
ment. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

0047 Referring firstly to FIGS. 1 to 4, a first embodiment 
of a composite constructional element is illustrated. More 
particularly, FIG. 1 illustrates a plurality of constructional 
elements 1 interconnected to form cladding for fixing to the 
outside of a wall. 

0048. Each composite constructional element 1 com 
prises a plank profile 2 and a cladding material 3. The plank 
profile 2 can be formed from a number of suitable materials 
including plastics, fibre glass or carbon fibre, but in this 
embodiment, the plank profile 2 is formed from sheet steel, 
eg. galvanised steel for weather resistance. The cladding 
material 3 can be cement, concrete, fibre cement, fibreglass, 
cellulose, foamed polymeric material, ceramics or polysty 
rene, and is typically a cement based material. In this 
embodiment the cladding material 3 is glass reinforced 
cement. Glass reinforced cement is known for moulding and 
casting building panels and architectural details. 
0049. The folded plank profile 2 includes a first edge 
section 4, a second edge section 5 and a rear face 6, which 
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together combine to form a mould for the cladding material 
3. As can be seen, the cladding material 3 extends continu 
ously between the opposed first 4 and second 5 edge 
sections, across the rear face 6. Such that a composite 
constructional element 1 having an external unitary appear 
ance is achieved. 

0050. The first edge section 4 includes an edge face 4a 
which projects frontwards with respect to the rear face 6 and 
acts to retain cladding material 3 at one edge of the con 
structional element 1. The first edge section 4 also includes 
an attachment formation in the form of a lip 4b which 
projects backwards from the rear face 6. The lip formation 
4b is formed as a channel in the plank profile 2 which is 
filled with cladding material 3. 
0051. The lip 4b also acts as a retaining formation. 
Because of its dovetail cross sectional shape (which acts as 
a type of undercut or underhook) when the cladding material 
3 is moulded into the lip 4b, it is retained attached to the 
plank profile 2. 
0.052 The second edge section 5 includes an edge face 5a 
which projects frontwardly from the rear face 6 and acts to 
retain cladding material 3 at the opposed edge of the 
constructional element 1. The second edge section 5 also 
includes a second attachment portion in the form of a 
channel 5b which projects laterally beyond the second edge 
face 5a. The channel 5b extends backwards from the rear 
face 6 and is shaped to receive lip 4b of an adjacent 
constructional element 1. Located inwards from the second 
edge face 5a is a second retaining formation 5d., again 
formed as a dovetail shaped channel in the plank profile and 
which is filled with cladding material 3. Because of its 
shape, when the cladding material 3 is moulded into the 
second retaining formation 5d., it is again retained attached 
to the plank profile 2. 
0053 Because the two retaining formations 4b, 5d are 
located at or adjacent the edges of the plank profile 2, when 
the thermal expansion of the plank profile 2 and the cladding 
material 3 differs, then the plank profile 2 can bend slightly 
and become delaminated from the cladding material 3 at the 
centre, whilst being maintained attached by the retaining 
formations 4b, 5d. This prevents cracking of the cladding 
material 3 under extreme high or low temperature conditions 
and extends the life of the composite constructional element. 
0054 The rear face 6 also includes longitudinal ridge 
formations, 6b, 6c, which are formed as channels projecting 
backwardly from the plane of the rear face 6. These channels 
6b, 6c also become filled with cladding material 3 and serve 
to stiffen the constructional element 1. 

0055. In the embodiment of FIGS. 1 to 4, the entire plank 
profile 2 is formed from a single sheet of steel. In this 
embodiment, the plank profile 2 is formed by roll-forming. 
The process of roll-forming involves the feeding of a flat 
profile of light gauge steel through a roll-forming machine 
to provide a desired profile. This is a known technology for 
the purpose of making roof sheeting, wall studs etc. 
0056. Once the profile 2 is formed, the cladding material 
3 is moulded into the plank profile such that it is bounded by 
the rear face 6 and the edge faces 4a, 5a. The cladding 
material 3 covers substantially an entire front face of the 
building element and forms a flat front surface. The only part 
of the front face of the constructional element which is not 
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covered by the cladding material 3 is the edge section 5. 
However, when the constructional elements 1 are intercon 
nected, the edge section 5 is substantially covered by an 
adjacent constructional element 1 as the lip 4b clips into 
channel 5b. A narrow portion 5c remains exposed, which 
may be reduced to a width of approximately 2-3 mm and if 
desired may be covered by an appropriate joint compound. 
0057 The constructional element 1 can be formed by this 
method and Supplied in standard lengths which can be 
readily cut to any required length. Because the rolled steel 
profile 2 acts as a mould for the cladding material 3, the 
method of manufacturing is simplified and does not require 
any separate moulding step, thus eliminating the need for 
any separate moulds, and the associated storage, handling 
and cleaning of Such. 
0058 To assemble the constructional elements 1 to form 
cladding or panelling on a wall, a first constructional ele 
ment 1 is fixed to an upright in the form of a timber upright 
8 by screws which are fixed through screw holes 7 which are 
located at the base of channel 5b. In the alternative, self 
drilling screws, rivets, staples, or nails, may be used, in 
which case the screw holes 7 are not required. 
0059) Once a first constructional element 1 is fixed to the 
upright 8, a second constructional element 1 can be rapidly 
positioned by clipping lip 4b (in a type of Snap-lock) into 
channel 5b of the first constructional element 1 which is 
fixed to the upright 8. The screws 7 are concealed by the 
overlying second constructional element 1. The second 
constructional element can then be screwed to the upright 8 
and so on. The constructional elements 1 can also be fixed 
to a frame having a steel stud in a similar way. 
0060. The constructional elements 1 are particularly thin; 
in the embodiment shown they have a thickness of approxi 
mately 20 mm. Thus, when used as cladding or panelling on 
a wall, the floor space of the room is not substantially 
reduced. The constructional elements 1 are also light and 
easy to handle, and require no specially adapted Support 
structure but can be screwed to any conventional frame or 
wall. 

0061 The ends of the constructional elements 1 can be 
joined by means of a sealing element 10, which is preferably 
formed from a waterproof plastics material such as neo 
prene. The sealing element 10 can be provided directly 
between the ends of constructional elements 1, as illustrated 
in FIGS. 2 and 4, or between the ends of constructional 
elements 1 and a joining member 11 as illustrated in FIGS. 
1 and 3. The sealing element 10 may further comprise arms 
10a (FIG. 4) for snug location in respective recesses defined 
in the profile 2 next to the first 4 and second 5 edge sections. 
0062) The joining member 11 may be provided as a 
U-shaped channel, wherein constructional elements 1 abut 
each side with a sealing element 10 interposed therebetween. 
As shown in FIG. 3, a cover member 12 can be clipped into 
the joining member 11, which is screwed to the frame or wall 
by screws 13. The joining member 11 and cover member 12 
can provide an aesthetic join effect to a wall etc comprising 
the constructional elements. 

0063 FIGS. 1 and 2 also illustrate corner members 14 
which can be screwed to a timber upright 8, each corner 
member having flanges 14a, 14b which abut the end of a 
respective constructional element 1 and can be fastened 
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thereto. A sealing element 10 may also be provided between 
the ends of the constructional elements and the flanges 14a, 
14b. 

0064. The corner members 14 and joining members 11 
can also be manufactured from roll formed steel. 

0065 FIGS. 5 to 7 illustrate a second embodiment of a 
constructional element and like reference numerals have 
been used to indicate similar or like parts. FIG. 5 illustrates 
a plank profile 2 without moulded cladding material 3, and 
FIG. 6 is an exploded view showing the cladding material 3 
separated from the plank profile 2 (for clarity). 

0.066 As shown in FIGS. 5 and 6, the constructional 
element of the second embodiment has generally the same 
features as that of the first embodiment. The folded plank 
profile 2 includes a first edge section 4, a second edge 
section 5 and a rear face 6, which form a mould for the 
cladding material 3. As in the first embodiment, the first edge 
section 4 includes an edge face 4a which retains cladding 
material 3 at one edge of the constructional element 1, and 
the second edge section 5 includes an edge face 5a which 
acts to retain cladding material 3 at the opposed edge, and 
so that the cladding material can extend continuously 
between edge faces 4a and 5a. 
0067. An attachment portion in the form of a channel 5b 
projects laterally beyond the second edge face 5a, and a 
second retaining formation 5d is formed inwards from the 
edge face 5a. The second retaining formation 5d., as in the 
first embodiment, comprises a dovetail shaped channel in 
the plank profile. 

0068 The edge section 4 includes an attachment forma 
tion in the form of a lip 4b which is shaped for clipping 
engagement with a hook portion of channel 5b on an 
adjacent constructional element 1 in a kind of Snap-lock (see 
FIG. 7). The lip 4b is shaped to also act as a retaining 
formation due to its cross sectional profile which means that, 
once the cladding material 3 is moulded into the lip 4b, it is 
retained attached to the plank profile 2. 

0069. In the second embodiment, the lip 4b includes a 
recessed channel 4d on its underside. As illustrated in FIG. 
7, the recessed channel 4d accommodates the head of a 
fastening means such as a hex screw 20 when the construc 
tional element is clipped to an adjacent constructional ele 
ment. The hex screw 20 is screwed through the base of 
channel 5b to attach the adjacent constructional element 1 to 
a Support or upright. Thus the second embodiment allows 
the use of hex screws 20 for fastening the constructional 
elements to an upright, whereas the first embodiment typi 
cally requires the use of fasteners which are generally flush 
to the base of the channel 5b. 

0070 FIGS. 8 and 9 illustrate third and fourth embodi 
ments in which, rather than the entire plank profile 2 being 
formed from a single sheet, the channel 5b is formed as a 
separate piece. 

0071 FIGS. 8a and 9a illustrate the separate piece com 
prising a channel 5b, an exposed section 5c and an L-shaped 
depending portion 5e. FIGS. 8b and 9b illustrate the channel 
section assembled with the remainder of the plank profile 2 
to form a constructional element 1. The depending portion 
5e extends over edge face 5a into retaining formation 5d. 
The L-shaped depending portion 5e is dimensioned such that 
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one side 5e' has the same length as edge face 5a and, when 
assembled, abuts the edge face 5a. The other side 5e" of the 
L-shaped depending portion 5e has the same length as the 
base of retaining formation 5d and, when assembled, abuts 
the base of retaining formation 5d. Once the channel portion 
is assembled with the remainder of the plank profile, the 
cladding material can be moulded and will fill retaining 
formation 5d such that the depending portion 5e is embed 
ded in the moulded cladding material 3, thereby fastening 
previously separate channel 5b to the constructional element 
1. 

0072 One advantage in providing the channel portion as 
a separate piece is that it simplifies the roll forming required 
to make the plank profile 2, and the separate channel portion 
piece can also be more easily formed. Also, the separate 
piece covers the cut edge of the plank profile 2, and can thus 
reduce corrosion. 

0073. Furthermore, different channel portions can be 
provided depending on the finish required. As shown in 
FIGS. 8a and 8b, the exposed section 5c can be minimised. 
However, the embodiment of FIG. 9 provides the channel 5b 
as part of an “expressed joint, allowing for interesting 
aesthetic effects to be achieved. For example, the larger 
exposed outer face of exposed section 5c can be coloured, 
painted or treated. It may also be manufactured from a 
different material such as brass or colour bonded steel to 
give an attractive finish to the exposed section 5c. 
0074 FIGS. 10 and 11 illustrate alternative means for 
attaching the constructional elements to a structure. FIG. 10 
shows a clip portion 30 which is screwed to a wall or upright 
be hex-headed screw 20 and which is shaped to engage with 
one of the retaining formations 4b, 5d (eg. in a kind of 
snap-lock). In FIG. 11, a clip portion 30' is integrally formed 
as part of a c-section upright 31, thereby avoiding the 
requirement to attach a separate clip. 

0075 FIGS. 12 to 15 illustrate a fifth embodiment of a 
constructional element, and like reference numerals have 
been used to indicate similar or like parts. 
0076 FIG. 12A illustrates a finished constructional ele 
ment 1 including a plank profile 2", with moulded cladding 
material 3 extending continuously between the opposed 
edge sections 4 and 5. As also shown in FIGS. 13 and 15, the 
plank profile 2 has rounded lips 4b and 5d and rounded ridge 
formations 6b, 6c. Thus, the retaining formations 4b and 5d 
are less sharply (dovetail) shaped than in previous embodi 
mentS. 

0077. As in the second embodiment, the first edge section 
4 includes an edge face 4a which retains cladding material 
3 at one edge of the constructional element 1. However, in 
the fifth embodiment the edge face 5a of second edge section 
5 helps to retain cladding material 3 by enabling the mount 
ing of a modified separate channel piece 5b' at edge face 5a, 
so that the cladding material can then extend continuously 
between edge face 4a and the channel piece (see especially 
FIGS. 12A and 15 in this regard). 
0078 FIGS. 12B and 14 show the modified separate 
channel piece 5b', again comprising an exposed section 5c 
and an L-shaped depending portion 5e. FIG. 15 illustrates 
the channel piece 5b' assembled with the remainder of the 
plank profile 2 to enable formation of the constructional 
element 1. Again, the depending portion 5e extends over 
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edge face 5a and into retaining formation 5d. However, in 
this embodiment side 5e' of the L-shaped portion does not 
have the same length as edge face 5a although it still abuts 
the edge face 5a when assembled (with the face 5a being 
sandwiched between exposed section 5c). Again, the other 
side 5e" of the L-shaped depending portion 5e has approxi 
mately the same length as the base of retaining formation 5d 
and, when assembled, abuts the base of retaining formation 
5d. Again, the moulded cladding material 3 will fill retaining 
formation 5d such that the depending portion 5e is embed 
ded in the cladding material 3, thereby fastening previously 
separate channel piece 5b' to the constructional element 1. 
0079. It will also be seen that the separate channel piece 
5b' differs from that of FIGS. 8 and 9 in that, instead of a 
curled-over outer edge defining a hook formation, the chan 
nel outer edge is folded back onto itself to define land 5f. 
together with an upstanding lip formation 5g (shaped cor 
respondingly to lip 4b). A hex-headed screw 20" can then be 
screwed through land 5fto fasten the constructional element 
to a frame member. 

0080 Again, once a first constructional element 1 is fixed 
to a frame member (eg. upright 8) by screw 20', a second 
constructional element 1 can be rapidly positioned by clip 
ping lip 4b (in a type of Snap-lock) under lip formation 5g. 
Again, screw 20' is concealed by the overlying second 
constructional element 1. The second constructional element 
can then be fixed to the frame member and so on. 

0081. Other than the differences outlined above, the con 
structional element of the fifth embodiment has generally the 
same other features as that of the second embodiment. 

0082 FIGS. 16A and 16B illustrate a sixth embodiment 
of a constructional element, and different reference numerals 
are now employed. 

0.083 FIG. 16B illustrates a finished constructional ele 
ment 100 including a modified plank profile 102, but with 
moulded cladding material 103 still extending continuously 
between opposed edge sections 104 and 105. The plank 
profile 102 also comprises rounded ridge formations 106. 

0084. In this embodiment the plank profile 102 does not 
employ a lip 4b, and instead defines a rearwardly projecting 
ridge 107. That ridge defines first and second undercut 
regions 107a, 107b which each act as retaining formations 
adjacent to edge section 104. The region 107a also enables 
the mounting together of adjacent constructional elements 
100 as described below. 

0085. Furthermore, the plank profile 102 employs a 
slightly different second retaining formation to that of 5d. In 
this regard, whilst edge section 105 also defines a rearwardly 
projecting ridge 108 located at the edge section (with 
previous edge face 5a being replaced by an angled face 109), 
that face then continues on into a generally L-shaped chan 
nel 110. Channel 110 then has an upwardly protruding lip 
111 defined at its free end. 

0.086 Aland portion 112 of the L-shaped channel 110 can 
receive a screw 120 (eg. a hex-headed screw) therethrough, 
to fasten the constructional element to a frame member. 
Again, once a first constructional element 100 has been fixed 
to the frame member by screw 120, a second constructional 
element 100" can be rapidly positioned adjacent to the first 
element 100 by locating ridge 107 under upwardly protrud 
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ing lip 111. In this regard, as shown in FIG.16A, the lip 111 
is received Snugly into undercut region 107a (ie. this is a 
free-fitting and not a Snap-lock mounting arrangement). 
Again, screw 120 is concealed by the overlying second 
constructional element 100'. The second constructional ele 
ment 100' can then be fixed to the frame member and so on. 

0087. It has been found that the plank profiles of the 
embodiments of FIGS. 12 to 16 are particularly well shaped 
for easy roll forming, thereby reducing overall manufactur 
ing costs. This is in part attributable to the Smooth curves 
employed. Further, each of these plank profiles does not 
require the forming of a specific screw rebate. In addition, 
each of these plank profiles allows for easy removal of 
planks for behind-plank access, constructional element 
replacement etc. 
0088. The plank profile of each of the constructional 
element embodiments described above in FIGS. 1 to 16, 
when formed of eg. galvanised steel, can provide a weath 
erproof membrane to any structure built using the construc 
tional elements. The various clipping mechanisms described 
above also enable adjacent elements to be rapidly clipped 
together and in a concealed manner (ie. the elements are 
clipped together at their non-exposed undersides in use). 
0089. The composite construction allows less of each of 
the plank profile and cladding to be used, resulting in a 
lighter and thinner element, thereby improving installation. 
Because the constructional element may be as thin as 20 
mm, it can thus increase building floor area and not com 
promise eave overhangs or boundary setbacks. 
0090 The constructional element can easily be cut to 
length on site and does not require a purpose built Super 
structure (ie. it can be used with known framework) and may 
be attached to the SuperStructure using conventional fasten 
CS. 

0091 A variety of surface finishes may also be applied to 
the cladding for aesthetic enhancement. 
0092. The constructional elements can be used in hori 
Zontal, vertical and angled formats. When used as a floor 
plank, they may be fabricated to be thicker to accommodate 
increased loading. 
0093. In the claims which follow and in the preceding 
description, except where the context requires otherwise due 
to express language or necessary implication, the word 
“comprise' or variations such as “comprises” or “compris 
ing is used in an inclusive sense, i.e. to specify the presence 
of the stated features but not to preclude the presence or 
addition of further features in various embodiments. 

0094. It is also to be understood that a reference herein to 
a prior art publication does not constitute an admission that 
the publication forms a part of the common general knowl 
edge in the art in Australia, or any other country. 

1. A composite constructional element comprising: 
a plank profile defining a rear face and two opposed edge 

sections of the constructional element, each edge sec 
tion including an edge face; and 

a cladding material moulded into the plank profile to 
extend continuously between the opposed edge faces 
such that it is retained by the rear face and the opposed 
edge faces. 
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2. A composite constructional element comprising: 
a plank profile defining a rear face and two opposed edge 

sections of the constructional element, each edge sec 
tion including an edge face; and 

material moulded into the plank profile such that it is 
retained by the rear face and the opposed edge faces: 

wherein the plank profile further comprises at least one 
retaining formation shaped to retain the moulded clad 
ding material attached to the plank profile. 

3. The composite constructional element according to 
claim 2, wherein the retaining formations are formed adja 
cent to or as part of the edge sections. 

4. The composite constructional element according to 
claim 3, wherein the retaining formations comprise longi 
tudinal channels of Substantially uniform cross section and 
filled with cladding material, and being shaped in cross 
section to retain the moulded cladding material attached to 
the plank profile. 

5. The composite constructional element according to 
claim 1, wherein the cladding material forms substantially 
an entire front face of the constructional element. 

6. The composite constructional element according to 
claim 1, wherein each edge section comprises an attachment 
formation for attachment to a mating attachment formation 
on an adjacent constructional element. 

7. The composite constructional element according to 
claim 6, wherein the attachment formations comprise a 
frontwardly facing channel formed on one edge section and 
a rearwardly projecting lip formed on the opposed edge 
section, wherein the lip is capable of clipping into or being 
retained at a channel of an adjacent constructional element. 

8. The composite constructional element according to 
claim 7, wherein the lip includes a recess such that, when 
clipped into or retained at a mating channel of an adjacent 
constructional element, a recess is defined between a base of 
the mating channel and the lip. 

9. The composite constructional element according to 
claim 8, wherein the channel projects outwards beyond one 
edge face, and the lip is formed inwards from the opposed 
edge face. 

10. The composite constructional element according to 
claim 9, wherein the channel is formed as a separate piece 
and includes a depending portion which extends over the 
adjacent edge face and is embedded in the cladding material 
once the constructional element is formed. 

11. The composite constructional element according to 
claim 7, wherein, when the plank profile comprises at least 
one retaining formation shaped to retain the moulded clad 
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ding material attached to the plank profile, the lip comprises 
one of the retaining formations. 

12. The composite constructional element according to 
claim 6, wherein the plank profile, including the rear face, 
the edge sections and the attachment formations, is inte 
grally formed from a sheet material. 

13. The composite constructional element according to 
claim 1, wherein the plank profile is formed from sheet steel. 

14. The A composite constructional element according to 
claim 13, wherein the plank profile is roll formed. 

15. The composite constructional element according to 
claim 1, wherein the plank profile includes at least one 
longitudinal stiffening formation comprising a ridge. 

16. The composite constructional element according to 
claim 1, wherein the cladding material comprises cement, 
concrete, fibre cement, fibreglass, cellulose, foamed poly 
meric material, ceramics or polystyrene. 

17. The composite constructional element according to 
claim 1, wherein the cladding material is glass reinforced 
Cement. 

18. A method of manufacturing a composite construc 
tional element comprising the steps of: 

providing a plank profile comprising a rear face and two 
opposed edge sections, each edge section including an 
edge face; and 

moulding a cladding material into the plank profile Such 
that it extends continuously between the opposed edge 
faces and is retained by the rear face and the opposed 
edge faces. 

19. A method of manufacturing a composite construc 
tional element comprising the steps of: 

providing a plank profile comprising a rear face and two 
opposed edge sections, each edge section including an 
edge face, the plank profile further comprising at least 
one retaining formation; and 

moulding a cladding material into the plank profile Such 
that it moulds into the retaining formation to attach to 
the plank profile and is retained by the rear face and the 
opposed edge faces. 

20. The method according to claim 18, wherein the plank 
profile is roll formed from sheet steel. 

21. The method according to claim 18, wherein the plank 
profile comprises the only mould for moulding the cladding 
material. 

22. (canceled) 


