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VOID FORMER AND MODULAR FORMWORK SYSTEM

TECHNICAL FIELD

This disclosure relates to void or cavity formers and to modular formwork

systems for forming voids in concrete slabs.
BACKGROUND ART

Conventional slab preparation in some cases utilises uniform monolithic
foundation slabs. These do not provide an optimum distribution of concrete but,
rather, rely upon a uniform maximum thickness, even though such uniform
maximum thickness is not structurally necessary for withstanding the compressive
stresses under actual load conditions. An alternative approach is to excavate a
number of trenches and position reinforcing rods and reinforcing mesh in and over
the trenches. Concrete is then poured to embed the reinforcing rods and to cover
the soil blocks between the trenches so that the concrete forms a continuous slab
on its upper surface. The concrete in the filled trenches forms beams to strengthen
the slab. However, this arrangement is expensive, slow and unsuitable for reactive

soils.

These conventional slab preparation methods have been improved by the use of
void formers. Multiple void formers are employed to create voids in the underside
of the slab. Reinforcing rods are placed in the gaps between the void formers and

reinforcing mesh is held on chairs or grooves on the top of the void formers.

EPS foam blocks are the most commonly used void formers. EPS foam is
environmentally disadvantageous, may have high levels of on-site waste, and high
transportation costs. In addition, foam blocks result in high labour costs to
position the formers on site and the need for accessories to space the formers and
to position and hold reinforcing rods and mesh in-place before and during the

concrete pour.
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It is to be understood that, if any prior art is referred to herein, such reference does
not constitute an admission that the prior art forms a part of the common general

knowledge in the art in Australia or any other country.
SUMMARY

The disclosure generally relates to a void former or a void forming arrangement
that comprises a small number of parts including variously sized void forming
elements defining voids with an opening extending into some of the voids. In
some forms the void forming elements comprise pods forming an array of voids in
use. In some forms the void forming elements form four voids with two voids
having openings extending therein. In some forms an extender is configured to
extend or close the various void forming elements regardless of their size. This

allows for a simple and effective process to produce slabs of varying sizes.

The disclosure also relates to void forming kits or systems that comprise few parts
that are lightweight and can be easily transported and stored and can be used

without the need to provide multiple variant parts.

Disclosed in some forms is a void forming arrangement for forming voids in a
concrete slab, the arrangement comprising a void forming element comprising an
upper surface supported by side support structures, the side support structures
being located at the periphery of the upper surface and comprising at least one
support wall and at least one support leg, the side support structures and the upper
surface defining a void; the side support structures defining at least one opening
into the void; and, an extender configured to be inserted into the opening, the
extender being configured to extend the void forming element and to close the
opening. In some forms the side support structures define at least two openings on

one void forming element.
In some forms the void forming element is in the form of a pod.

The system has the benefit of simplifying building formwork for a slab by

utilising fewer elements. In some forms this simplification includes allowing for
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different sized void forming elements to be used with a single extender. Variant
sizes of the void forming element or pod do not require varied extenders. The
various void forming element sizes and the extenders can form all of the required
classes of concrete slabs and set- downs. This has the benefit of simplifying the
process and allowing various sizes of slabs and set downs to be formed with a
simple multi piece system. In some forms, the system may also have the benefit of
including additional accessories within the simplified system. For example,
accessories may be integrally formed with the void forming element. These
accessories may include spacers, bar chairs, strengthening ribs, support ribs.
Similarly any engaging clips may be integrally formed with the extender or
simply not required by the manner of engagement. Building these accessories
integrally with the void former means that a builder does not require multiple
different elements but can utilise the simplified void forming system. The benefit

of simplifying the process may increase efficiency and reduce costs and waste.

In some forms the extender is also configured to create voids for set-down, set-up
or block-out zones within the slab. In some forms the extender is configured to

stand alone.

In some forms disclosed is an array of void forming elements and one or more

extenders.

In some forms the arrangement further comprises a plurality of channels
extending through the void forming arrangement, the channels being defined by
channel walls and separating the void forming elements from adjacent void

forming elements;

In some forms the void forming elements are oriented such that the openings are

located on an outer edge of the arrangement.

In some forms the extender includes an outer wall extending on a top and two
sides to define an interior passage extending through the extender. In some forms
the extender further includes a barrier acting to at least partially close the interior

passage. In some forms the barrier is located inside the passage.
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In some forms the opening in the void forming element is sized such that the
extender may be positioned and held therein. In some forms the extender fits into
the opening and strengthens the void forming element. In some forms the opening
includes at least one ridge extending around the opening. In some forms the ridge
is a curved ridge shaped to fit with a similar curve. In some forms the extender is
adapted to engage with the ridge. In some forms the extender supports the edge of
the opening and strengthens the ridge.

In some forms the extender incorporates a tear away structure to allow for the
minimum length of extender to be used to reduce waste and overlap of materials.
In some forms the tear away structure is in the form of a rip away section or a

frangible section.

In an alternative embodiment, disclosed is a void forming arrangement for
forming voids in a concrete slab, the arrangement comprising an array of void
forming elements, a plurality of channels extending through the void forming
arrangement, the channels being defined by channel walls and separating the void
forming elements from adjacent void forming elements; and a bar support located
within at least a portion of the plurality of channels for supporting a bar extending

through the channels.

In some forms the bar support is integrally formed with the void forming

arrangement.

In some forms the arrangement further comprises a strengthening element that

extends diagonally across the upper surface of the void forming element.
In some forms the strengthening element comprises a groove.

In some forms the strengthening element extends up the support structure and

across the void forming element to a second support structure.

In some forms the channel walls meet the upper surface at a curved profile.
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In some forms, the arrangement further comprises one or more ribs extending
across the upper surface. In some forms one or more of the ribs extend
substantially parallel with an edge of the void forming element, and wherein one
or more of the ribs at an angle between 30 and 60 degrees with respect to the other

ribs.

In some forms the upper surface of each void forming element is substantially

coplanar with the upper surface of other void forming elements in the array.

In some forms each arrangement is adapted to be engaged with an adjacent

arrangement.

In some forms the void forming arrangement is formed of a single integrated

piece.

Further disclosed is an extender for a void forming arrangement, the extender
comprising an elongate body, the body defining an interior passage extending

through the extender and a barrier located within the interior passage.

In some forms the body comprises a wall extending on at least three sides to
define the interior passage. In some forms the wall has a ribbed outer surface. In
some forms the wall includes a break extending around a portion of an outer

surface of the body to allow the extender to be split.

The arrangement may have the benefit of being modular and allowing multiple
arrays or elements to be joined together to provide for a slab with dimensions that
are non-standard. The arrangement may mean that multiple different elements,
parts and accessories are not required to build a formwork even when the shape is
not standard. In some forms the element or arrangement may include one or more
openings to allow an array to be joined to another array of void forming elements.
The developed formwork produces a concrete foundation with a geometry that
may have better resistance to displacement due to reactive soils. The formwork

also may achieve better resistance to punching shear. This is achieved because of
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the improved shape of the ribs formed in the module, and the arch shape and

additional support structures that are incorporated in the module design.

Use of the void forming arrangement reduces the amount of concrete required to
achieve a given performance. In addition, the mass of plastic used to manufacture
the formwork is minimised through the efficient structural design of the module
taking into account effective load transfer methods using arches, ridges and

stiffeners to resist loads.

The arrangement may have the benefit of having a single piece acting as extender
for various sizes of void element and for various extension requirements. The

extender may also act to close the opening in the void forming element.

The arrangement may have benefits in labour saving in that the formwork for the
slab along with strengthening concrete ribs and beams may be integrated within
the module and the bar chairs or supports. The integrated chairs to support the
bars also save labour. This means labour costs for setting out formwork to create
the ribs is reduced. Also, higher quality control may be maintained, and inspection
time is reduced. No accessories (or reduced accessories) are required to space the

modules or to form the concrete ribs and to provide cover for reinforcement bars.

In addition the arrangement may have benefits for transport and storage of the
void forming system. In some forms the system is designed to be stacked, in some
forms stacking strengthens the void forming elements. In some form the

arrangement has benefits for load restraint.

In some forms, disclosed is a method of producing a slab utilising a plurality of
void forming elements and at least one extender which acts to extend the void

forming elements and close the void forming elements.
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In some forms, disclosed is a method of forming a slab having voids, the method
comprising selecting a plurality of void forming elements to form an array sized
to form a slab, the plurality of void forming elements being selected from a group
of void forming elements comprising at least void forming elements of a first size
and void forming elements of a second size, at least a portion of the void forming
elements including an opening extending through a wall of the void forming
element; positioning extenders in the openings to connect the void forming

elements to form the array, the extenders being shaped to close the openings.

The void forming arrangement may provide at least some of the formwork for a
slab. For example, the void forming arrangement may enable ribs and beams to be
formed therein, which may be integrated into the slab, allowing for decreased

labour time in providing such slab-strengthening features.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will now be described by way of example only, with reference to

the accompanying drawings in which

Fig. 1 shows a perspective view of a void forming arrangement of one

embodiment of the disclosure;

Fig. 2 is a plan view of the void forming arrangement of Fig. 1;

Fig. 3 is a side view of the void forming arrangement of Fig. 1;

Fig. 4 is a plan view of an embodiment of a void forming arrangement;

Fig 5 is a perspective view of an extender of one embodiment of the disclosure;
Fig 6 is a plan view of the extender of Fig. 5;

Fig. 7 is a side view of the extender of Fig. 5;

Fig 8 is an end view of the extender of Fig. 5;
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Fig 9 is a perspective view of an extender and a void forming element of one

embodiment of the disclosure;

Fig. 10 is a perspective view of a void forming arrangement of a second

embodiment of the disclosure;

Fig. 11 is a plan view of the void forming arrangement of Fig. 10;

Fig. 12 is a side view of the void forming arrangement of Fig. 10;

Fig. 13 is a plan view of a further embodiment of a void forming arrangement.
DETAILED DESCRIPTION

In the following detailed description, reference is made to accompanying
drawings which form a part of the detailed description. The illustrative
embodiments described in the detailed description, depicted in the drawings and
defined in the claims, are not intended to be limiting. Other embodiments may be
utilised and other changes may be made without departing from the spirit or scope
of the subject matter presented. It will be readily understood that the aspects of
the present disclosure, as generally described herein and illustrated in the
drawings may be arranged, substituted, combined, separated and designed in a
wide variety of different configurations, all of which are contemplated in this

disclosure.

Disclosed is a void forming arrangement for forming voids in a concrete slab, the
arrangement comprising: an array of void forming elements, a plurality of
channels extending through the void forming arrangement, the channels being
defined by channel walls and separating the void forming elements from adjacent
void forming elements; each void forming element comprising an upper surface,
the upper surface being supported by support structures in the form of the channel
walls or support legs; and a strengthening element extending across the upper
surface of each void forming element from a first supporting structure to a second

supporting structure.

PCT/AU2020/050225
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In some forms a first set of the channels extend in a first direction and a second
set of the channels extend in a second direction, the first and second directions

being substantially transverse to one another.
In some forms the channels extend the length or width of the arrangement.

In some forms the strengthening element extends diagonally across the upper

surface of each void forming element.

In some forms the strengthening element comprises a groove. In some forms the
strengthening element extends up the support structure, across the upper surface

and down an opposing support structure.

In some forms the strengthening element forms an arch extending from one

support structure, across the upper surface to another support structure.

In some forms the arrangement further comprises a plurality of grooves extending

up the channel walls.
In some forms the channel walls meet the upper surface at a curved profile.

In some forms the arrangement further comprises one or more ribs extending
across the upper surface. In some forms the one or more ribs extend substantially
parallel with an edge of the void forming element. In some forms the one or more

ribs extend substantially transverse to the strengthening element.

In some forms the upper surface of each void forming element is substantially

coplanar with the upper surface of other void forming elements in the array.

In some forms each arrangement is adapted to be engaged with an adjacent

arrangement.

In some forms the arrangement further comprises a pillar support extending
downwardly from the upper surface within the periphery of the void forming

element. In some forms the pillar support is hollow.
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In some forms the strengthening element comprises two strengthening grooves

substantially at right angles to one another.

In an alternative embodiment, disclosed is a void forming element for forming a
void in a concrete slab, the element comprising an upper surface, the upper
surface being supported by support structures in the form of one or more walls or
support legs; a strengthening element extending across the upper surface of the

void forming element from a first support structure to a second support structure.

In some forms the strengthening element extends diagonally across the upper
surface of the void forming element. In some forms the strengthening element
comprises a groove. In some forms the strengthening element extends up at least
one support structure. In some forms the strengthening element forms an arch
extending from one support structure, across the upper surface to another support

structure.

The benefits of the arrangement are that the geometry of the strengthening
element extending across the void forming element from a first support structure
to a second support structure allows for a substantially planar upper surface across
multiple void forming elements while providing the resistance and strength of a

strengthening element inbuilt without requiring additional labour.

Referring now to Figs. 1 - 3, disclosed is a void forming arrangement 10 for
forming voids in poured concrete slabs. In a simple or basic form, the void
forming arrangement 10 may comprise just one (i.e. a single) void forming
element 11. However, as depicted, the void forming arrangement 10 comprises an
array of (e.g. four) void forming elements 11. The void forming elements 11 in
the illustrated form are arranged to be positioned adjacent one another at two

sides.

A plurality of channels 12 divide the void forming elements from one another by
extending through the void forming arrangement. The channels 12 are defined by
channel walls 14 which extend upwardly from a channel base 15 to meet an upper

surface 17 of the void forming elements. The channel walls 14 form supports for

10
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the upper surface 17. The channel walls 14 meet the upper surface 17 at a curved
profile 19. In the illustrated form the channel walls extend from the channel base
at a lower position 20 that is substantially in vertical alignment with the curved
profile 19. The void forming elements are made up of between one and four
channel walls 14. Sides of the void forming element that do not have a channel
wall may have an opening 16 which is defined by a peripheral leg 23. In the
illustrated form the peripheral legs extend from the channel base to the upper

surface 17.

In some forms two openings are located in the side walls of each void forming
element. This allows for joining the void forming element to other elements and

also may have the benefit of saving on plastic.

Further in the illustrated form, a locking ridge 38 extends about at least a portion
of the edge of the opening 16. The locking ridge may be in the form of a curved or
folded over section of the plastic at the peripheral edge of the opening. The
locking ridge 38 has the benefits of strengthening the opening.

In the illustrated form, a set of channels 12 extend in a first direction while a
second set 12 extend in a second direction. The sets of channels intersect
substantially at right angles on the void forming arrangement 10 to form void

forming elements that have a substantially square upper surface.

In the illustrated form the channel base 15 includes integrally formed supports 24
which extend upwardly within the channel 12. These supports 24 are shaped as a
protrusion having a profiled upper surface. In the illustrated form the profiled
upper surface comprises a curved profile having a central dip however alternative
upper surface or alternatively shaped supports or seats are available. The supports

may be utilized to support reinforcing rods which are located in the channel 12.

The channel walls 14 include a plurality of upwardly extending grooves 21
extending up the channel walls. The grooves serve to further strengthen the

channel walls.

11
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The upper surface 17 may in some forms be supported by supporting elements in
the form of the channel walls 14 and peripheral support legs 23. In some forms the
channel walls and peripheral support legs have an intermediate space or opening.
In some forms the void forming elements have a cube or rectangular prism shape
that allows for the upper surfaces 17 to be aligned with one another to form a

planar face.

In some forms a strengthening element 25 extends up one supporting element
such as up one channel wall through, for example, a wall groove at 26 and down a
diagonally opposing peripheral leg support at 27. The strengthening element
extends diagonally across the upper surface 17 of the void forming element 11.
The strengthening element in the illustrated form is in the form of a groove
extending into the upper surface and forms an arch extending diagonally across

the void forming element. The strengthening element may be in other forms.

In alternative forms the strengthening element may form an arch between adjacent
supporting elements or may form a partial arch, for example, by extending up one

supporting element and across the upper surface of the void forming element.

In some forms, the void forming element 11 also includes peripheral ribs 28
extending upwardly across the upper surface 17 of the void forming element. In
some forms the ribs are angled with respect to the strengthening element 25. In

some forms the ribs extend along an edge of the upper surface 17.

In some forms the upwardly protruding peripheral ribs 28 are formed integrally on
the upper surface of the top wall above the apertures and are formed between the
legs and the intersection of the intersecting channel walls, these ribs are also used

for supporting reinforcing mesh above the hollow module.

In some forms central ribs 29 are positioned proximal a centre of the upper
surface 17. In some forms the central ribs extend approximately transverse the
strengthening element. In some forms either or both of the peripheral ribs and
central ribs act to support a reinforcing mesh positioned above the void forming

arrangement 10. In some forms the central ribs 29 and peripheral ribs 28 may

12
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form a triangular or other shape to support mesh above the upper surface of the
void forming element. In some form the ribs may be positioned in other ways to

form an integral mesh support.

In some forms the void forming arrangement includes an opening at the
intersection of the channels 12 which abut grooves 34 formed in the base 15 of the
channel defining a form that, when concrete is poured, forms a pillar to provide

additional support for the slab.

In some forms, the void forming element 11 further includes a pillar support 31.
The pillar support 31 in the illustrated form extends centrally through the upper
surface 17 and has a similar length to that of the channel walls 14. In some forms
the pillar support 31 is hollow and tapered. The pillar support 31 may act to brace
the upper surface 17 to an underlying surface on which the channel walls 14 and

peripheral legs 23 rest.

In the illustrated form the channel walls 14 and peripheral support legs 23 are
integral with the upper surface 17. In some forms these supporting structures may
be engaged with the upper surface. The arrangement 10 has the benefit of
providing a substantially planar series of upper surfaces that extend substantially

in line with one another while providing sufficient load transfer performance.

The arrangement 10 is a modular assembly allowing a plurality of elements and a
plurality of arrays to be attached with one another to provide the necessary
dimensions for a slab. The arrangement in some forms comprises four pods. In

some forms each pod allows for two openings and two closed walls.

Referring now to Fig. 4, in some forms each void forming element 11 forms part
of a void forming module 31. For example, a void forming module may comprise
four, sixteen, or any number of void forming elements connected together. A
plurality of modules are able to be joined together provide the formwork with the
necessary dimensions required for the foundation slab. In some forms the modules
may be composed of a preselected number of void forming elements. In some

forms the void forming module comprises a plurality of sets of four void forming

13
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elements that are connected together. The connection of the void forming element
sets forms a tessellated centre square which is connected using extenders. In some

form the void forming elements may be connected directly to the next module.

The modules include openings on an outer side. The opening is positioned
between the channel walls and the peripheral support legs. This opening allows
for an extender or an extension accessory to be used to fill the space and join two
arrays or elements together allowing the modules to be joined to fit the
dimensions needed and also allowing the joined modules or elements to resist
movement. It may provide a robust connection for a plurality of elements or
modules. The extender may extend the void formed in the slab while also closing
off the void to the slab material. In addition the extender may form a void former
for a setdown or setup portion of the slab. The combination of varying shapes
and/or sizes of void forming elements having in-built openings or apertures with a
single extender sized to fit the openings allows for simplicity in forming a slab.
The openings allow an extender to be inserted to extend the void and/or join used
to create a foundation of any size or shape. For example in the case of 2 sized void
forming elements in a 300mm and 225 mm height, the openings remain consistent
so that the same extender can be utilized. In a further example a 300mm void

element may be engaged with a 225mm void element.

Peripheral ribs 28 are in the illustrated form aligned as needed, for example they
may be aligned about the edge of the module and also aligned to cross over in the

centre.

Referring now to Fig. 5 through 8, disclosed is an extender 40 which is adapted to
engage with a void forming element (not illustrated in this figure). The extender is
shaped and configured so that it may extend the void or close the opening 16 or
perform both roles. The extender may be utilized in void forming elements of

various sizes to allow for a simplified process of creating slabs of any size.

14
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In some forms the extender 40 is used to fill small spaces at the periphery of the
slab to extend the void forming assembly to the necessary dimensions. In other
forms the extender 40 acts to join more than one void forming module. The
extender 40 may act to extend the void former and may also act to close the void

former.

The extender 40 in the illustrated form comprises an extender body 41 having a
ribbed outer surface 43 which extends around three sides of an interior passage 44
and defines the interior passage 44. The ribbed outer surface includes a spacer gap
46 that allows for the extender to be ripped apart to form two separate extenders
or to shorten the extender. This means the minimum amount of the item is
consumed in forming the slab. In some forms the pull apart section may be

frangible or otherwise formed to allow for easy splitting of the extender into parts.

A panel 47 is located inside the interior cavity 44 of the extender and acts to close
or partially close the passage 44. When the extender is pulled apart into two
separate extender pieces one of those pieces includes the panel 47 while the other

is open. In other forms the panel closes both extender pieces.

The ribs allow for positioning of the extender within the opening at the correct
position. The extender passage is consistent to extend the void as needed and

close the opening as needed.

Referring now to Fig. 9, shown is the system of the void forming element 11 in an
array along with a plurality of extenders 40. As shown in the figure, the opening
16 has a peripheral locking ridge 38 which extends around at least a portion of the
opening 16. In this form the locking ridge is a curved ridge having a scrolled or
turned over edge that is turned over to extend the opposing direction from the

edge of the opening 16. In some forms the locking ridge 38 comprises a curved
lip.

Figs. 10 — 12 show a void forming arrangement similar to that shown in earlier

embodiments. In these figures like features are designated by like reference

15
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numerals. The void forming arrangement 10 comprises an array of (e.g. four) void

forming elements 11.

A plurality of channels 12 divide the void forming elements from one another by
extending through the void forming arrangement between the void forming
elements. The channels 12 are defined by channel walls 14 which extend
upwardly from a channel base 15 to meet an upper surface 17 of the void forming
elements. The channel walls 14 form supports for the upper surface 17. The
channel walls 14 meet the upper surface 17 at a curved profile 19. In the
illustrated form the channel walls extend from the channel base at a lower position
20 that is substantially in vertical alignment with the curved profile 19. The upper
surface 17 of the void forming elements are supported by between one and four
channel walls 14. Sides of the void forming element that do not have a channel
wall may have an opening 16 which is defined by one or more peripheral legs 23.
In the illustrated form the peripheral legs extend from the channel base to the

upper surface 17 at a position that would form one edge of the channel wall.

In some forms two openings are located in the side walls of each void forming
element. This allows for joining the void forming element to other elements and

also may have the benefit of saving on plastic.

Further in the illustrated form, a locking ridge 38 extends about at least a portion
of the edge of the opening 16. The locking ridge may be in the form of a curved or
folded over section of the plastic at the peripheral edge of the opening. The
locking ridge 38 has the benefits of strengthening the opening.

In the illustrated form, a set of channels 12 extend in a first direction while a
second set 12 extend in a second direction. The sets of channels intersect
substantially at right angles on the void forming arrangement 10 to form void
forming elements that have a substantially square upper surface. In the illustrated
form the upper surface has a generally square shape with indented corners and/or

cutouts extending into the corners.
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In the illustrated form the channel base comprises spaced apart webs 15 that
extend across the channel 12 to engage the void forming elements on either side
of the channel. This includes integrally formed supports 24 which extend
upwardly within the channel 12. These supports 24 are shaped as a protrusion
having a profiled upper surface. In the illustrated form the profiled upper surface
comprises a curved profile having a central dip however alternative upper surface
or alternatively shaped supports or seats are available. The supports may be
utilized to support reinforcing rods which are located in the channel 12. The
profile of the upper edge of the support provides for locating a bar in the channel
such that the bar is positioned intermediate the channel walls and a distance is
maintained within the channel walls. In some forms the supports comprise two
upwardly extending curved arches with relatively flat tops separated by a

depression which is located intermediate the channel walls.

In the illustrated form the supports 24 are intermediate two webs 15 that form the
base of the channel. In the illustrated form the supports 24 may locate the

reinforcing rods within the channel.

The channel walls 14 include a plurality of upwardly extending grooves 21
extending up the channel walls. The grooves serve to further strengthen the
channel walls. In this illustrated form, the channel walls include grooves which

extend upwardly from the spaced apart webs 15 that form the base of the channel.

The upper surface 17 may in some forms be supported by supporting elements in
the form of the channel walls 14 and peripheral support legs 23. In some forms the
channel walls and peripheral support legs have an intermediate space or opening.
In some forms the void forming elements have a cube or rectangular prism shape
that allows for the upper surfaces 17 to be aligned with one another to form a

planar face.

In some forms a strengthening element 25 extends up one supporting element
such as up one channel wall through, for example, a wall groove at 26 and down a

diagonally opposing peripheral leg support at 27. The strengthening element
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extends diagonally across the upper surface 17 of the void forming element 11.
The strengthening element in the illustrated form is in the form of a groove
extending into the upper surface and forms an arch extending diagonally across

the void forming element. The strengthening element may be in other forms.

In alternative forms the strengthening element may form an arch between adjacent
supporting elements or may form a partial arch, for example, by extending up one

supporting element and across the upper surface of the void forming element.

In some forms, the void forming element 11 also includes peripheral ribs 28
extending upwardly across the upper surface 17 of the void forming element. In
some forms the ribs are angled with respect to the strengthening element 25. In
some forms the ribs extend along an edge of the upper surface 17. In the

illustrated form the peripheral ribs are double ribs.

In some forms the upwardly protruding peripheral ribs 28 are formed integrally on
the upper surface of the top wall above the apertures and are formed between the
legs and the intersection of the intersecting channel walls, these ribs are also used

for supporting reinforcing mesh above the hollow module.

In some forms central ribs 29 are positioned proximal across the centre of the
upper surface 17. In some forms the central ribs extend approximately transverse
the strengthening element. In some forms the central ribs and the strengthening
element form a central cross at the centre of the upper surface 17. In some forms
either or both of the peripheral ribs and central ribs act to support a reinforcing
mesh positioned above the void forming arrangement 10. In some forms the
central ribs 29 and peripheral ribs 28 may form a triangular or other shape to
support mesh above the upper surface of the void forming element. In some form

the ribs may be positioned in other ways to form an integral mesh support.

In some forms the void forming arrangement includes an opening at the
intersection of the channels 12 which abut grooves 34 formed in the base 15 or the
supports 24 of the channel defining a form that, when concrete is poured, forms a

pillar to provide additional support for the slab.
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In some forms, the void forming element 11 further includes a pillar support 31.
The pillar support 31 in the illustrated form extends centrally through the upper
surface 17 and has a similar length to that of the channel walls 14. In some forms
the pillar support 31 is hollow and tapered. The pillar support 31 may act to brace
the upper surface 17 to an underlying surface on which the channel walls 14 and

peripheral legs 23 rest.

In the illustrated form the channel walls 14 and peripheral support legs 23 are
integral with the upper surface 17. In some forms these supporting structures may
be engaged with the upper surface. The arrangement 10 has the benefit of
providing a substantially planar series of upper surfaces that extend substantially

in line with one another while providing sufficient load transfer performance.

The arrangement 10 is a modular assembly allowing a plurality of elements and a
plurality of arrays to be attached with one another to provide the necessary

dimensions for a slab.

Referring now to Fig. 13, in some forms each void forming element 11 forms part
of a void forming module 41. For example, a void forming module may comprise
four, sixteen, or any number of void forming elements 11 connected together. A
plurality of modules are able to be joined together provide the formwork with the
necessary dimensions required for the foundation slab. In some forms the modules
may be composed of a preselected number of void forming elements. In some
forms the void forming module comprises a plurality of sets of four void forming
elements that are connected together. The connection of the void forming element
sets forms a tessellated centre square which is connected using extenders. In some

form the void forming elements may be connected directly to the next module.

The modules include openings on an outer side. The opening is positioned
between the channel walls and the peripheral support legs. This opening allows
for an extender or an extension accessory to be used to fill the space and join two
arrays or elements together allowing the modules to be joined to fit the

dimensions needed and also allowing the joined modules or elements to resist
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movement. It may provide a robust connection for a plurality of elements or
modules. The extender may extend the void formed in the slab while also closing
off the void to the slab material. In addition the extender may form a void former
for a setdown or setup portion of the slab. The combination of varying shapes
and/or sizes of void forming elements having in-built openings or apertures with a
single extender sized to fit the openings allows for simplicity in forming a slab.
The openings allow an extender to be inserted to extend the void and/or join used
to create a foundation of any size or shape. For example in the case of 2 sized void
forming elements in a 300mm and 225 mm height, the openings remain consistent
so that the same extender can be utilized. In a further example a 300mm void

element may be engaged with a 225mm void element.

Peripheral ribs 28 are in the illustrated form aligned as needed, for example they
may be aligned about the edge of the module and also aligned to cross over in the

centre.

In some forms, positioning an extender within the opening acts to strengthen the
opening as an outer ridge of the opening is supported by the extender and engages
the retainer to provide a strengthening rim. The extender acts to support the edge
and also locks into place on the ridge. In some forms the ridge is curved or folded
and extends around all or at least a portion of the periphery of the opening. In use,
the void forming arrangement is selected such that the array 31 of void forming
elements 11 forms a slab of the correct dimensions for the task. Adjacent void
forming arrays or elements are joined through positioning the extender 40 in an
opening 16 in peripheral sides of the void forming elements 11. The array 31 is
extended where needed by positioning the extender in the opening Once concrete
is poured and set, the void forming elements 11 create strengthening arches
diagonally across the voids along with strengthening ribs and grooves on the

upper surface of the voids or on the channel walls.

In some forms where a pipe or other obstacle extends across where the slab will

be located, the void former can be extended to the edge of the obstacle by utilizing
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the extender. The extender can extend the void forming element to the edge of the

obstacle without requiring cutting of the void forming elements.

In some forms where a set down portion is required, different heights of void
forming element can be used but these can be easily connected using the extender
which is configured to join both void forming elements regardless of relative
height. This allows for simplifying bathroom and other set down aspects while

maintaining locked systems.
In some forms the void former of the present disclosure is composed of plastic.

The shape and configuration of the void forming arrangement has the benefit that
it does not require accessories or independent spacers to space them apart by a
specific distance and to create the ribs on the underside of the slab. The inbuilt
strengtheners and ribs allow for use of a lighter plastic that still supplies sufficient
strength. The supports within the channels provide support for bar positioned
within the channels without requiring an independent chair or support. The
openings in the void elements are sized and shaped to allow the extender to be
used in void elements of various sizes. The extender may be used at various
extensions levels from the void element with the ribs comprising an easy gauge of
the distance the extender extends from the opening. The extender acts as both

closer and extender.

For the purposes of transportation and storage, the pod forming elements 11 are
stackable with one another and may be locked or engaged in position utilizing the
locking ridge or curved lip around the edge of the openings. This slots into the
locking ridge or curved lip of another oid forming unit. Because the heights of the
openings are equivalent regardless of the height of the void forming element, void
forming elements of variant heights can be stacked together and locked in place.
The locking ridge strengthens the void forming elements during transport by

providing additional support and strength at the edges of the opening.
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Variations and modifications may be made to the parts previously described

without departing from the spirit or ambit of the disclosure.

In the claims which follow and in the preceding description of the disclosure,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or
“comprising” 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 of the disclosure.
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CLAIMS

1. A void forming arrangement for forming voids in a concrete slab, the
arrangement comprising;

a void forming element comprising an upper surface supported by side
support structures, the side support structures being located at the
periphery of the upper surface and comprising at least one support wall,
the side support structures and the upper surface defining a void,

the side support structures defining at least one opening into the void,

and, an extender configured to be inserted into the opening, the extender
being configured to extend the void forming element and to close the
opening.

A void forming arrangement for forming voids in a concrete slab, the
arrangement comprising;

an array of void forming elements, as defined in claim 1 and one or more
extenders as defined in claim 1.

A void forming arrangement as defined in claim 2, the arrangement further
comprising a plurality of channels extending through the void forming
arrangement, the channels being defined by channel walls and separating
the void forming elements from adjacent void forming elements;

A void forming arrangement as defined in claim 2 or 3, wherein the void
forming elements are oriented such that the openings are located on an
outer edge of the arrangement.

A void forming arrangement as defined in any of the above referenced
claims, wherein the extender includes:

an outer extender wall extending on at least three sides of the extender to
define an interior extender passage extending through the extender; and,
a barrier acting to at least partially close the interior extender passage.

A void forming arrangement as defined in any of the above referenced
claims, wherein the opening is sized such that the extender may be

positioned and held therein.

A void forming arrangement comprising:
a plurality of void forming elements having two or more different heights,
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10.

11.

12.

13.

14.

the void forming elements comprising an upper surface supported by a
plurality of support structures, at least one of the support structures
defining an opening; and,

a plurality of extenders, the extenders being adapted to extend into and
contact the opening in the support structures, the extenders adapted to
extend the void forming element and to close the opening,

A void forming arrangement for forming voids in a concrete slab, the
arrangement comprising;

an array of void forming elements,

a plurality of channels extending through the void forming arrangement,
the channels being defined by channel walls and separating the void
forming elements from adjacent void forming elements;

a bar support located within at least a portion of the plurality of channels
for supporting a bar extending through the channels.

A void forming arrangement as defined in claim 8, the bar support being
integrally formed with the void forming arrangement.

A void forming arrangement as defined in claim 8 or 9, the bar support
having an upper profile with a depression located intermediate the void
forming elements.

A void forming arrangement as defined in any one of the preceding
claims, further comprising a strengthening element that extends diagonally
across the upper surface of the void forming element.

A void forming arrangement as defined in any one of the preceding
claims, wherein the strengthening element comprises a groove.

A void forming arrangement as defined in claim 12, wherein the
strengthening element extends up the support structure.

A void forming arrangement as defined in any one of the preceding
claims, the void forming arrangement including support structure which
form channel walls, wherein the channel walls meet the upper surface at a
curved profile.
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15.

16.

17.

18.

19.

20.

21.

22.

23

24.

A void forming arrangement as defined in any one of the preceding
claims, further comprising one or more ribs extending across the upper
surface.

A void forming arrangement as defined in claim 15, wherein one or more
of the ribs extend substantially parallel with an edge of the void forming

element, and wherein one or more of the ribs at an angle between 30 and
60 degrees with respect to the other ribs.

A void forming arrangement as defined in any one of the preceding
claims, wherein the upper surface of each void forming element is
substantially coplanar with the upper surface of at least some other void
forming elements in the array.

A void forming arrangement as defined in any one of the preceding
claims, wherein each arrangement is adapted to be engaged with an
adjacent arrangement.

A void forming arrangement as defined in any one of the preceding
claims, further comprising a pillar support extending downwardly from the
upper surface within the periphery of the void forming element.

A void forming arrangement as defined in claim 18, wherein the pillar
support is hollow.

A void forming arrangement as defined in any one of the preceding
claims, comprising a strengthening element comprising two strengthening
grooves substantially at right angles to one another.

An extender for a void forming arrangement, the extender comprising an
elongate body, the body defining an interior passage extending through the
extender and,

a barrier located within the interior passage.

. An extender as defined in claim 21, wherein the body comprises a wall

extending on at least three sides to define the interior passage.

An extender as defined in claim 22, wherein the wall has a ribbed outer
surface.
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25.

26.

27.

An extender as defined in claim 22 or 23, wherein the wall includes a
break extending around a portion of an outer surface of the body.

A method of forming a slab having voids, the method comprising:
selecting a plurality of void forming elements to form an array sized to
form a slab, the plurality of void forming elements being selected from a
group of void forming elements comprising at least void forming elements
of a first size and void forming elements of a second size, at least a portion
of the void forming elements including an opening extending through a
wall of the void forming element;

positioning extenders in the openings to connect the void forming
elements to form the array, the extenders being shaped to close the
openings.

A method as defined in claim 25, wherein the openings have one size
regardless of the size of the void forming elements.
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