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A BUILDING ELEMENT

FIELD

[0001] The present invention relates to building elements and more particularly but not

exclusively to building elements which are joined to form walls and cohunus of a building.

BACKGROUND

(00021 It is known to fonm walls from building elements which are vertically extended extruded
hollow members. Adjacent members are connected by cooperating flanges and grooves. The
elements are hollow and are subsequently filled with concrete to provide them with strength and
rigidity, Typically, the building elements are formed of extruded plastics/polymer material.
Reinforcing steel is often inserted in the elements prior to the concrete being delivered to the

elements.

(0031 USA Patent 6212845 discloses a building element in which the elements are joined by
longitudinal shding relative movement. A wall s constructed by connecting adjacent elements
by first connecting one element to a floor and then coupling subsequent elements thereto by
vertically sliding relative motion. A sirilar construction is also disclosed in USA Patents
6189269, 5974751, 5953880, 5720944 and 5716620,

[0004] Described in USA Patent 7763248 and International Patent Application
PCT/AUZ012/000358 is a building elemient in which the adjacent members are not connected by
longitudinal sliding movement, but are connected by transverse relative movement between the

elements. In particular the elements snap engage.

[0005] Less relevant structures are described i USA Patents 3440785, 3555751, 3815311,

3IB2E502, 4104837, 3274975, 5293728, 54040806 and 6247280,

[0006] An issue with the above described butlding elements s that they have transverse webs,
and may include remforcing, with the webs and reinforcing inhibiting flow of concrete through

the element.
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[0007] The previous building elements with only transverse webs are suseeptible to damages at
the transverse webs due to improper handling during transportation, site delivery / cranage and
even horizontal steel reinforcement placement. The failure of the building element upon receipt
of concrete will be unavoidable if the transverse webs are damaged. The failure will be further
exacerbated parficularly if the web holes between panel joints do not coincide with each other
which will prevent the flow of concrete. The transverse webs alse clash with vertical starter
bars. Failure can also result from mappropriate use of concrete vibrators, and pouring the
concrete from an excessive height. The vibrators and excessive height can result in excessive

hydrostatic pressure that can damage the building elements to the extent that they fail.

[0008] Te fill the elements with concrete, the concrete needs to be able to flow reasonably easily
m order to mininuse voids in concrete fill that can adversely affect the strength of the structure.
Accordingly the concrete preferably has a raised slump value, which exacerbates the above

problems with excessive hydrostatic pressure.

[0009] A disadvantage of the above described building elements is that if concrete having a high
slump walue 15 employed, considerable pressure is placed on the building elements, particularly
at their lower portions where the hydrostatic pressure is the greatest, which can cause distortion
and/or faiture of the building element. The previously described building elements, even with
low slump concrete, require concrete infill placement at maximum 1.5 metre intervals to

minimise the potential distortion and/or failure of the plurality of building elements.

[0010] High slump concrete use is preferred in building elements particularly where
waterproofing is required to eliminate conventionally apphied waterproof membranes. The
cement slurry with increased viscosity ensures that the building element pangl joints are filled
which makes the snap-connecting joint waterproof as described in International application
PCT/AL2012/000358. High slurap s also preferred 1s the bulding element to facilrtate flow of

the concrete through holes in the element

[0011] The waterproof panal joints, other than elimination of conventionally applied
membranes, are required to eliminate the potential corrosion of horizontal reinforcing steel bars
conventionally used i conerete walls. The protection of hortzontal reinforcing steel bars
necessitates that the panel joints in building elements are required to be waterproof. Otherwise

each panel joint will act as a nataral crack path to camy external contaminants to horizontal



reinforcing steel bars which will result in unavoidable corrosion of horizontal reinforcing
steel bars for conditions such as below ground and fagade walls subject to sea breeze or high

moisture ambient conditions.

[0012] Embodiments of the present invention seek to overcome or substantially ameliorate at

least one of the above disadvantages.

SUMMARY OF INVENTION

[0013] There is disclosed herein a hollow elongated building element into which concrete is
to be poured, the element being an extrusion so as to be of a unitary construction, the element
including:

a pair of longitudinally extending spaced side walls which are generally parallel;

spaced transverse webs joining the side walls so that the side walls and webs surround
a longitudinally extending space; and

at least one longitudinally extending tube located in the space and connected to the
walls and webs by a plurality of connecting flanges, so that the tube is spaced from the side

walls and webs.

[0014] Preferably, the walls are generally co-extensive and generally parallel.

[0015]

[0016] Preferably, the webs are provided with apertures through which the concrete can pass.

[0017] Preferably, the tube has apertures through which the concrete can pass.

[0018] Preferably, each tube is of a circular transverse cross-section.

[0019] Preferably, there is only one tube.

[0020] Preferably, said tube is a first tube, and said element includes a second longitudinally
extending tube, the second tube also being located in said space, and being displaced from the

first tube.



[0021] Preferably, the element further includes flanges joining the first and second tube.

[0022] Preferably, each side wall has a longitudinally extending groove and a longitudinally
extending joining flange extending from the side wall, with each flange and groove being
positioned and configured to engage a respective groove or flange of a like element to secure
adjacent elements together by engagement of the flange within its respective adjacent groove
by movement of the groove and flange relative to each other, with each groove being formed
in a respective one of the side walls and each flange extending from a respective side wall so
that the like element is located between the flanges to provide for engagement of the flanges
and groove, and the side walls and webs surround a longitudinally extending space that
receives the concrete, and the element further includes at least one of the grooves and its

respective flange snap engage to connect the adjacent elements.

[0023] Preferably, the movement is generally transverse of the element.

[0024] In an alternative embodiment, the movement is longitudinal sliding relative

movement between the element and like element.

[0025]

[0026]

[0027]

BRIEF DESCRIPTION OF DRAWINGS

[0028] Preferred forms of the present invention will now be described by way of example

with reference to the accompanying drawings wherein:

[0029] Figure 1 is a schematic top plan view of a plurality of building elements forming

portion of a wall;

[0030] Figure 2 is a schematic top plan view of one of the elements of Figure 1;

[0031] Figure 3 is a schematic isometric view of the element of Figure 2;
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[0032] Figure 4 is a schematic side elevation of the element of Figure 2;

[0033] Figure 5 is a schematic top plan view of a plurality of building elements forming a wall;

aned

[0034] Figure & 1s a schematic top plan view of one of the elements of Figure 5.

[0035] In the accompanying drawings there is schematically depicted portion 10 of a wall. The
portioni? is formed of a plurality of building elements 14. Each of the clements 14 18
longitudinally elongated and s intended to receive concrete. The elements 14 may be of a
unttary construction. In au alternative preferred form each of the elements 14 way be
constructed by connecting adjacent parts together. A comer element 40 joins rows of elements

14, The clements 14 can be referred to as “formwork”, including “permanent formwork™.

[(1036] The element 14 has two generally parallel coextensive side walls 15 joined by transverse
wehs 16, Typically, the webs 16 would have apertares 17. Accordingly, the elements 14
provide a permanent formwork to receive the concrete 18, Typically, high slump concrete is
powred into the assembled clements 14, Preferably, the elements 14 would be fonmed of
extruded plastics material, such as polyvinyl chloride, so as to provide a permanent waterproof

finash, and sp as to be of a unitary construction.

[0037] Each of the side walls 15 i3 provided with a longitudinally extending groove 19 adjacent
a longitudinal edge 20 of the respective side wall 15, Extending from each side wall 15 is a
fongitudinally extending flange 21, the flanges 21 bemg generally parallel and coextensive with
respect to the grooves 19, Each flange 21 includes a longitudinally extending lip 22 which is
received within the grooves 19 of the next adjacent element 14. Extending to each groove 19 is a
ramp surface 23. The surfaces 23, as best seen in Figure 2, are located adjacent the end

transverse web 16 and diverge from adjacent the end web 10 to the adjacent groove 19,

[0038] When assembling the elements 14, adjacent elements 14 are moved in a transverse
direction (horizontal) 38 relative to each other, with the flanges 21 being resiliently urged apart

by means of the surfaces 23. When the lips 22 are aligned with the grooves 19 they snap engage
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within the grooves 19 to retam adjacent elements 14 together. Aecordingly, the flanges 21

extend between adjacent elements 14.

[0039] The adjacent elements 14 may also be engaged by firstly engaging one lip 22 inits

associated groove 19, with the transyerse movement being a pivoting movement.

[0040] When constructing the wall portion 10 an installer would connect the elements 14 by
transverse movement between adjacent elements 14. Thereafter, the elements 14 may be filled

with the concrete I8,

[0041] In an alternative preferred form, like elements 14 may be coupled by longitudinal relative
sliding movement. That is each lip 22 would be engaged with ifs assaciated groove 19, and the

elements 14 moved longitudinally relative to each other so as to be coupled.

[0042] The wall portion 10 may be load bearing or non-load bearing as required. Still further, if

s0 required, reinforcing elements may pass longiiudinally through the elements 14.

[0043] The walls 15 and transverse webs 16 enclose a longitudinal extending space 30. Located
in the space 30 is a longitudinally extending tube 31 that encloses a longitudinally extending

space 32 that is part of the space 30,

[0044] The concrete 18 cccupies the space 30, and therefore occupies the space 32.

[0045] In this embodiment the tube 31 15 spaced from the walls 15 and webs 16, and is

connected to the walls 15 and transverse webs 16 by a plurality of flanges 33.

[0046] Preferably the tube 31 is located generally centrally of the space 30

[0047] In this embodiment; tube 31 is formed of g plurality of generally planar longitudinally

extending sections 34 arranged about the central longitudinal axis 37.

[004&] The tube 31 can be of any desired cross-section, such as circular, square, rectangular or
oval. However a circular transverse cross-section provides unexpected advantages in respect of
strength of the element 14, When the element 14 is extruded, that is of an integral formation of

plastics material, the tube 31 and flanges 33 are integrally formed with the walls 15 and webs 16.
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[0049] In the above described preferred embodiment, the element 14 is of a upitary construction,
such as an extrosion. However, in an alternative construction, the element 14 may be an
assembly. As one particular example, the walls 15 and webs 16 may be an extrusion, and the
tube 31 a second extrusion. The flanges 33 would be attached to the walls 15 and webs 16, and
tube 31 by shiding and/or snap engagement. The engagement would ensure the joins were

waterproof.

[0050] Preferably, the tube has apertures 35 and the flanges 33 with apertures 36 so that concrete

18 can fill the spaces 30 and 32,

[0051] In the embodiment of Figures 5 and 6, there are two tubes 31, In addition to the flanges
33, there are additional flanges 40 that extend between the two adjacent tubes 31, The tubes 31
are transversely spaced, and are preferably co-extensive and parallel, and both extend

longitudinally of the element 14,

[0052] The above emboediment has been designed to incorporate up to 225mm +/- 25mm slump
with up to 30min aggregate size to achieve better utilisation of narural rock aggregates, and more
importantly, high slump of concrete use to avoid any concemns of air voids formation,
particularly when a wall includes two layers of horizomial steel bars use in shear walls (i.e.
earthquake resisting walls). These types of walls camry high stresses hence no air voids can be

tolerated by the structural desipn engineet.

[(053] The above embodiment significantly reduces damage to the walls 15 and webs 16 that
has been normally experienced with formworks that solely rely on equivalent webs 16 of
previous building elements holding the outer faces together when receiving concrete infill. The
above embodiment offers a significantly more robust formwork which does not rely on a single

web 16 holding each formwork face together,

[0054] In the above embodiment the tube 31 going into tension supports the outer flat faces by
the walls 15 betwean the tube 31 and outer flat faces. This three~dimensional formwork design
of the above embadiment is able to carry significamly higher concrete pressure than what is
normally achieved with resistance to pressure carried by webs 16 only joining each flat

formwaork face o each other. Therefore, the tube 31 assists the flat faces compositely handling
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the concrete pressure. The presence of the tube 31 further makes the whole assembly much more

robust, hence avoids the majority of damages that normally occur in conventional designs.

[0055] Building elements made out of polymer provide high tensile capacity. Concrete is a
brittle material by natyre which virtually has no tensile capacity hence the reason conventional
conerete recerves reinforcing steel bars to provide tensile capacity to the concrete. The concrete
mfill and polymer building element work in a composite action which eliminates or reduces the
brittle nature of concrete hence the composite action achieves a ductile behaviour. The capacity
of composite action s based on the contact area in shear between the conerete and the polymer
building element. The present embodiment significantly increases shear contact area in three
dimensions m comparison to previous building elements thus providing significant tensile
capacity to concrete. This capability, together with the tube and outer faces encapsulating the
concrete, prevents concrete spalling by confining the concrete when the concrete 18 subject to

forces such as earthquake, cyclone, blast or impact loadings.

[0056] The worldwide engineering codes provide {oad combinations for structural design. The
load combinations such as fire/earthquake or fire/cyclone or fire/blast loading are not considered
together due to rare load combinations occurring at the same time. For example fire could only
occut after the earthquake imapact which only occurs within 30 secouds maximum. The external
polymer face of the building element can burn in the case of a building fire hence engineers
cannot utilise the composite action for structural design purposes. The present embodiment
provides adeguate concrete infill between tube and outer face of polymer which protect the tube
i the case of fire. Accordingly, engineers are able to use the composite action for the
elimination or reduction of reinforcing steel bars which are normally required to increase the

tensile capacity of concrete.

[0057] Engineers are therefore able 1o use the tube 31 as complementary {0 or as a replacement

for steel bars used i structures such as basement walls to which earth pressure is applied.

[0038] Accordingly, the above embodiments are a more robust building element, and will allow

at least 3m intervals (height) of concrete pouring at each pour even with high shump concrete.



CLAIMS:

1. A hollow elongated building element into which concrete is to be poured, the element
being an extrusion so as to be of a unitary construction, the element including:

a pair of longitudinally extending spaced side walls which are generally parallel;

spaced transverse webs joining the side walls so that the side walls and webs surround a
longitudinally extending space; and

at least one longitudinally extending tube located in the space and connected to the walls

and webs by a plurality of connecting flanges, so that the tube is spaced from the side walls and

webs.

2. The element of claim 1, wherein the walls are generally co-extensive and generally
parallel.

3. The element of claim 1 or 2, wherein the webs are provided with apertures through

which the concrete can pass.

4. The element of claim 1, 2 or 3, wherein the tube has apertures through which the

concrete can pass.

5. The element of any one of claims 1 to 4, wherein the at least one longitudinally

extending tube is of a circular transverse cross-section.

6. The element of any one of claims 1 to 5, wherein there is only one tube.

7. The element of any one of claims 1 to 5, wherein said tube is a first tube, and said
element includes a second longitudinally extending tube, the second tube also being located in

said space, and being displaced from the first tube.

8. The element of claim 7, further including flanges joining the first and second tubes.

9. The element of any one of claims 1 to 8, wherein each side wall has a longitudinally

extending groove and a longitudinally extending joining flange extending from the side wall,
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with each flange and groove being positioned and configured to engage a respective groove or
flange of a like element to secure adjacent elements together by engagement of the flange within
its respective adjacent groove by movement of the groove and flange relative to each other, with
each groove being formed in a respective one of the side walls and each flange extending from a
respective side wall so that the like element is located between the flanges to provide for
engagement of the flanges and groove, and the side walls and webs surround a longitudinally
extending space that receives the concrete, and the element further includes at least one of the

grooves and its respective flange snap engage to connect the adjacent elements.

10. The element of claim 9, wherein the movement is generally transverse of the element.

11. The element of claim 9, wherein the movement is longitudinal sliding relative movement

between the element and like element.
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