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FORMWORK ELEMENT

Related Application

The application ¢laims priority from Australian Patent Application Number AU2013206540,

the content of which is incorporated in entirety by reference.

Field of the Invention

The present invention relates to a formwork element, a composite structure including a
concrete slab and the formwork element, and to a construction assembly with a load transter

member aitached to the Tarmwork element.

Background of the Invention

Formwork elements are typically used in in-situ. or precast. for casting of concrete structures
for comstruction of a building, In the casting process, a continuaus perimeteris [irst formed by
positioning a plurality of profiled steel sheets positioned in an edge fo edge arrangement as
required to form a base, with a plurality of edge-formwork elements that define the outer
edges of the conerete structure. Subsequently, wet concrete is poured within the continuous

perimeter foriming the conerete structute.

In existing arrangements, the profiled steel sheets und edge formwork elements may contribute
to the mechanical performance of the concrete siructure by acting in composite action with the
conerete structure. In other arrangements, the profiled steel sheets and edge formweork
clements do not make a contribution to the mechanical performance but act as lost formwork

only.

Typically. concrete reinforcement members such as steel bars may be positioned within the
continnous perimeler prior to pouring of the wet conerete, such that the concrete reinlorcerment

members are cast into the conerete structure during the casting process. The concrete
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reinforcement moembers may contribute to the mechanical performance of the conerete

structure, by acting in composite action with the concrete structure.

Often, external systems such as curfain walls, green walls, masonry walls, secondary steel
frames, cladding systems, temporary protection, balusirades, or signage, are required to be
fixed to the concrete structure after the casting process. In the example of a concrete floor slab,
fixing is conventionally achieved by bolting attachments to & top horizontal face or a vertical
edge of the floar slab. Although this can be achieved by drilling into the {loor slab and
subsequently introducing suitable fixing members such as mechanical or chemical concrele
anchors, this arrangement is typically time consuming. The process of drilling can be
complicated by the presence of the concrete reinforcement members in the concrete structure,
since Lypical concrete drills are usually unsuitable for nse in penefrating the concrete

reinforcement members.

Alternatively, individual and separate channels adapted for fixing of the external svstems can
be cast into in the concrete structure during the casting process. In the example of the conerete
{loor slab, thas 13 routinely done on the top horizontal face of the floor slab, since the

individual channels can be casily positioned without any clash with the continuous perimeter.

In circumstances wherein fixing is required at the vertical edge of the floor slab, one or more
steps of, for example, on-site or off-sile manipulation are typically required, such that the
individual channels are integrated with the edge-formwork clement prior te pouring of the wat
concrete. This results in a labour infensive construction process, especially since the edge-
formwaork element is often required to be stripped off the floor slab after the casting process, in

order Tor the individual channels o be revesled,

There have been various attempts to overcome this by providing an edge-formwork element
with an externally opening channel being prefixed on the edge-formwork element. This
includes edge-formwork elements in the form or an L-shaped assembly, formed by welding or
bolting a plurality of plates to the channel. Although the resulting element simplilies the

construction process, the elentent is typically cosily due to a labour intensive manufactoring
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Process.

Int addition to the above. in use, the load capacity of the mechanical or chemical concrete
anchors, and the individual channels. are typically limited by the pull-out capacity of the
conerete structure. As such, m use of the mechanical or chemical concrete anchors, and the
individual channels, various limitations such as anchor spacing, edge distance and concrete
thickness have to be adhered to, such that the conerete structure is adequate in resisting the
associated torees. Often, this renders the mechanical or chemical concrefe anchors, and the
individual channels unsuitable for use near the edges of the conerete structure, or in instances
where the conerete structure is not thick enough. In use, the mechanical or chemical concrete

anchors, and the individual channels may also clash with the profiled stecl sheets.

The present invention seeks to provide a formwork element which will overcome or
substantially amcliorate at least some of the deficiencies of the prior art, or to at least provide

an alternative.

It is to be understood thai, it any prior art is referred o herein, such veference does not
constitute an admission that the information forms part of the commeon general knowledge in

the art, in Auvstralia or any other country.,

Summary of the Invention

In accordance with the invention, there is provided a composite structure formed of a concrete

slab and an integrated formwork element, wherein:

the formwork element includes a side wall, against which conerete is poured to define a side of

the slab, and a lateral flange that covers a top or botton: peripheral edge of the slab; wherein

the lateral flange has a grip that extends into a main body of the slab in a vertical direction, to
form a space between the grip and the side wall, which is substantially filled with concrete

such that the concreie locks into the space and structurally integrates the element with the
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concrete slab; and wherein

the lateral flange has a groove formed in an external face of the flange, opposite the slab, to
serve as an anchor site for a load transfer member attached externally of the composite

structure by being fitted to the formwork element.

Preferably, the grip is formed as an indent projecting inwardly from the associated top or

bottom peripheral edge of the slab.

Preferably, the groove is formed at a reverse side of the indent.

Preferably, the indent includes an angled first section that exiends into the body of the slab and
areturn section that acts as a barrier to restrict concrete being poured over the indent and into

the groove.

Preferably, the side wall includes an integrated channel, that has is accessible from one side of
the-side wall, throngh a reduced dimension entrance defined between opposed shoulders of the
channel. the channel baving an enlarged cavity extending into the main body of the slab on an

opposite side of the wall, lengthwise of the fermwork element.

Preferably, the lateral fHange projects from a bottom of the side wall and the grip extends

vpwardly into the body of the slab.

Preferably, the formwork element includes a second lateral flange that projects from a top of
the side wall, the second lateral {lange having a grip that extends downwardly inte the main

body of the slab.

Preferably, the second lateral flange has a groove formed in an external face of the fange,
opposite the slab, to provide a second anchor site for a load transfer member attached

externally of the coniposite structure.
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Preflerably, the formwork element 1s formed as a single picce, with radiused corners between

the side wall, lateral flange and grip. to reduce stress conceniration.

In another aspect, there is provided a construction assembly including the composite structure,

as described above and a load wansfer reeniber attached to the fonmwork element.

Preferably, the member is an external load transfer member and the assembly further includes
a attachment adapted (o atiach the wembher o the formwaork element by clamping on (o the

anchaor site.

Preferably, the groove extends lengthwise of the formwork elementto allow adjustment of the

lengihwise positioning of the attachment relative to the formwork element.

Preferably, the lateral flange projects from a bottom of the side wall and the prip extends
upwardly into the body of the slab, the formwork element includes a second lateral flange that
projects from a top of the side wall, the second lateral flange having a grip that extends
downwardly into the main body of the slab to provide a second anchor point, and wherein the

attachment is adapted to clamp on to one or both of the first and sccond anchor sites.

Preferably, the side wall includes an integrated channel, that is accessible from one side of the
side wall, through a reduced dimension entrance defined betwecen opposed shoulders of the
channel, the channel having an enlarged cavity extending into the main body of the slab on an
opposite side of the wall, lengthwise of the Tormwork element, and wherein the member is

cattileverad into the cavity.

Preferably, assembly further includes an internal load transfer member with an attachnient that

connects into the space between the associated grip, side wall and the integrated channgl.

In another aspect, there is provided a formwork element for use in the composile structure
described above, including a side wall, against which conecrete is poured to define aside of a

concrete slab, and a lateral flange that covers a top or bottenr peripheral edge of the slabx
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wherein

the lateral flange has a grip adapted to cxtend into 4 main body of the slab in a vertical
direction, lo form a space between the grip and the side wall, which is substantially filled with
concrete such that the concrete locks into the space in order to structurally integrates the

element with the conerete slab; and wherein

the: lateral flange has a groove formed in an external face of the flange | (o serve as an anchor

site Tor a Inad transter meber ftted to the formwork clement.

Preferably, the grip is formed as an indent wranged to project inwardly from the associated top

ot hotlom peripheral edge of the slab.

Preferably, the groove is formed at a reverse side of the indent.

Preferably, the indent includes an angled first section that arranged to extend into the body of
the: slab and a return section that acts as a barrier 1o restrict conerete beig poured over the

indent and into the groove, during pouring of the slab.

Preferably, the side wall includes an integrated channel, that has is accessible from one side of
the side wall, throngh a reduced dimension entrance defined between opposed shoulders of the
channel, the side wall projecting from an opposite side so as to define an enlarged internal

cavity, lengthwise of the formwork element.

Preferably, the lateral flange projects from a bottom of the side wall and the grip extends

upwardly,

Preferably, the formwork element includes a second lateral flange that projects from a top of

the side wall, the second lateral flange having a downwardly extending grip.

Preferably, the second lateral {lange has a groove formed in an external face of the flange to
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provide a second anchor site for the load trapsfer member.

Preferably, the formwork element of claim 16, formed as a single piece. with radiused corners

between the side wall, lateral Tlange and grip. to reduce stress concentration,

Preferably, the formwork clement is formed by a process of bending a single sheet of material,

Brief Description of the Drawings

The invention is described, by way of non-limiting example only, with reference to the

accompanying drawings. in which:

Pigure | 1% a partial perspective view of a lormwork clement;

Figure 2 is an enlarged view of in integrated channel of the formwork clement;

Figure 3 15 a perspoctive view of formwork;

Figure 4 is a cross-sectional view of a compaosite structure;

Figure 3 is a partial perspective view of the formwork:

Figure 6A is a profile of a formwork ¢lement;

Figure 6B 1s a profile of another formwork element;

Figure 60 1x a profile of yet another formwaork clement;

Figure 7 is a partial perspective view ol another example of a formwork element;

Figure 8 is a partial perspective view of the formwork element of Figure 8, with a load transfer
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member fitted 1nto an integrated channel of the element;
Figure 94 is a perspective view of anather example of a load transfer mermber;
3 Figuare 9B is a perspective view of a further example of a load transfer member;
Figure 9C is a perspective view of another load transfer member:
Figure 912 is a perspective view of yet another load transfer member;
10
Figure 10 is a partial perspective view of an external load transfer member fitted to the

formwork element;

Figure 11 1s a partial perspective view of anether formwork clement, without an integrated

15 channel;

Figure 12 13 a perspective view of formwork, including the element of Figure 11

Figure 13 is cross-sectional view of a composite structure, incorporating the formwork of

20 Figure 12;

Figure 14 is a side view of a section of the formwork:;

Figuare 13 18 a partial perspective view ol the formwork element with an external load transfer

o)
5.

member attached:

Figure 16 illustrates another example of formwark element;

Figure 17 is a cross-section view of an other example of a formwork element with an external

30 and internal load transfer member attached:
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Figure 1BA 13 a perspective view of an example of ao extoroal Joad transfer member;

Figure 18B is a perspective view showing parts of the load transfer member separated; and

Figare 191 a perspective view of a formwark element with internal and external load transfer

meimbers.

Detailed Description of the Invention

Referring to Figore 1, a formwork clement 1 has a side wall 2, with a lateral flange 3
projecting from a bottom end 4 of the side wall 2, to form a base 5 of the clement 1. A second
flange 6 projects from a top end 7 of the side wall 2. The second flange 6 is angled

downwardly fo form a grip 8.

The side wall 2 includes an integrafed channel 9, shown in more detail in Figure 2. The
channigl 9 has a reduced dimension entrance 10. defined between shoulders 11, on one side 12
of the wall 2. The channel 9 is formed by an enlarged ridge portion 13 that projects (o an
opposite side 14 of the wall 2 so as ta define an internal cavity 13 that preferably has a
generally dovetail shape. The ridge portion 13 and channel 9 exiend along the length of the

element 1.

Referring now to Figure 3. formwaork 16 is shown as including a horizontal formywork sheet 17
and the formwaork clement 1, which defines a peripheral edge 18 of the formwork 16, The

sheet 17 1s positioned on the hase § of the element 1, between the channel 9 and the flange 3.

A composite structure 20 18 shown in Figure 4 as including a concrete slab 21 formed of
concrete that as been poured into the formwork 16 and allowed to set, Formwork clements 1
are positioned around all sides 22 of the slab 21, in order to contain the congcrete during the

pouring operation.

The slab 21 has a main body 23 with a top surface 24 and a bottom surface 25, The flange 3
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covers al least a portion of a bottom peripheral edge 26 of the slab 21. The bottom surface 25
is formed on top of the sheet 17, that in turn rests on the base 5 of cach element 1. 1n this case,
the shieet 17 1s designed to be left in the composite structure 20, In an alternative, the sheet 17
may be replaced by structure such ax timber formwork {net shown) that can be stripped out of

the compesite structure 20 after the concrete has set.

The enlirged ridge portion 13 serves to structurally integrate the formwork element 1 in the
alaby 21, while the (lange 6 offers similar funetionality. In particular, the grip 8 i3 cast into the
slab 21 and projects in a vertically downward direction into the body 23 to form a space 27
between the side wall 2 and the grip 8. In order to form the slab 21, concrete is initially poured
over the sheet 17 and then up against the side wall 2, to form the sides 28 of the slab 21
Continued pouring of the concrete up lo the top surface 24 causes concrete to fill the space 27
and, when set, the conerete forms a miechanical lock with the [Tange 6 to further integrate the

formwork element [ into the compeosite structore 24},

Referring to Figure 3, the formwork 16 includes a diagonal brace 19 to provide lateral support.
to the side wall 2 of the element 1. during the pouring operation. The brace 19 is attached

directly to an upper side of the flange 6 and is secured to the sheet 17 using bolts 38,

With reference to Figures 6A to 6C, where like parts are denoted with like reference numerals,
formwork clentents 1 are shown, cach with a different shaped integrated channel 9. Figure 6A
illustrates a channel 9 with a square cross section. Figure 6B shows a channel 9 with an

extended throat 29, while Figure 6 shows a more rounded channel 9.

With regard to Figare 7, like reference numerals are again used to denote like parts. Figure 7
shows another formwork element 1. However, in this case, the bottom {lange 3 is formed with

a grip 30 that extends in a vertical direction, upwardly from the base 8.

The grip 305 in the form of an indent 31 and mcludes an angled first section 32 and a return
section 33, A groove 34 is formed in an external face 35 of the flange 3, at areverse side 36 of

the indent 31. The indent 31 and the groove 34 extend lengthwise of the element 1.
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When incorporated in a composite structure, the flange 3 extends over a bottom peripheral
edge of an associated concrete slab (nat shown) and the indent 31 projects vertically into the
slab. The space 27 between the indent 31 and the wall 2 serves ay a mechanical lock, when
filled with concrete. to further integraie the element 1 in the composite structure. The groove
34 also serves as an anchor point for attachment of a load transfer member {such as described

with reference to Figure 15, for example).

Referring to Figure 8, a construction assembly 40 is llustrated. Like reference numerals are
again used to denote like parts. The assembly 40 includes the formwork element 1 of Figure 7
and an external load transfer member 41 attached to the element 1. The element 1 is embedded

in a concrete slab (not shown), which has been omitied Tor clarity.

The member 41 is shown with an angled attachment 42 inserted into the channel 9 so that the
member 41 is cantilevered to the element 1. The lengthwise positioning of the member 41 can

be adjusted by simply sliding the member 41 along the elongate channel 9, as required.

Referring to Figure 9, different forms of the attachment 42 are shown. In Figure YA, the
attachment 42 is a tapered wedge 43 with a threaded coupling 44, The wedge 1s designed tobe

rotated rom a sideways insertion orientation to the installed orientation, as shown.

Figure YB shows the attachment 42 in the form of two plates 45, with bolt hole couplings 46.
Figure 9C illustrates the attachment 42 as a single picce wedge-shaped plate 47, with coupling

holes 48. Figoure 9D shows the attachment 42 as a wedge 49,

With regard to Figure 10, another construction assembly 40 is Hlusirated, with a formwork
clement similar to the element | shown in Figure 8, and like reference numerals are used to
denote like parts. The difference between the elements 1 of Figures 8 and 10 1s the top lateral

flange 6 in Figure 10 is formed with a dilferently configured grip 50.

The flange 6 15 designed to extend over a top peripheral edge of a slab (not shown) and the
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grip 30 includes an tndent 51 that projects m a vertically downward direction. The mdent
includes a downwardly angled section 52 and a return section 53, so as to form a groove 54 in

an external face 37 of the flange 6, at a reverse side 38 of the indent 51.

The space 27 between the indent 51 and the wall 2, serves as a mechanical lock, when {illed
with concrete, to assist in integrating the fornmwork element 1 into a composite strocture

including a concrete slab (not shown) and the clement 1.

The groove 54 provides an anchor site 59 for an external load bearing member 41, In this case,
the member 41 has an attachment 42 formed of two jaws 55, 56. The jaw 53 is mounted in the

channel 9 and the jaw 56 is clamped over the top of the side wall 2 and into the groove 54,

Turning now to Figure 11, where like reference numerals are used to denote like parts, another
formwork element 60 is shown., The element 60 is similar to that shown in Figure 10, except
the integrated channel 9 has been removed and the side wall 2 is formed as a simple vertical
wall. The element 60 otherwise has the same features and includes a lower flange 3 with a grip
30 15 in the form of an indent 31 that includes an angled {irst section 32 and a return section
33. A groove 34 is formed in an external face 35 of the tlange 3. at a reverse side 36 of the

indent 31. The indent 31 and the groove 34 extend lengthwise of the element 1.

The element 60 also includes a grip 30 in the upper flange 6. The grip 50 includes an indent S1
that projects in a vertically downward direction. The indomt 51 has a downwardly angled
section S1 and areturn section 52, so as to form a groove 53 in an external face of the flange 6,

at a reverse side 57 of the indent 51.

Figure 12 shows formwork 61 that includes a formwork sheet 62 and the formwork element

60 that supports the sheet 62 on the base 5,

With reference to Figure 13, where like parts are deonoted with like reference numerals, a
composite structure 20 that incorporates the formwork clenients 60 is shown. As can be scen,

the flange & covers the top peripheral edge of the slab 21 and the top surface 24 of the slab 21
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15 level with the return section 32 of the indent 51. As such, the return section 32 provides a
barrier 63, to restrict concrete from being poured into the groove 53 during formation of the

slab 21.

The lower flange 3 covers a bottom peripheral edge of the slab 21 and forms the base 5 that
supports the sheet 62. The grip 30 projects upwardly into the slab 21, to provide a mechanical
lock with the concrete in the space between the grip 30 and the side wall 2. The associated
groove 34 also forms an anchor sife 63 for attachment of a load transfer member, as described

below with reference to Figure 15.

With regard to Figure 14, the formwork 61 may includes @ diagonal brace 04 between the
sheet 62 and the flange 6. to provide struchural supportto the formwork element 60 as the slab
is being poured. The brace 64 s attached to an underside 65 of the flange &, so as to leave the

groove 53 clear of ebstruction.

Turning now o Figure 15, a construction assembly 70 is shown that includes the formwork
elemient 60 and an external load transfer member 71, The member includes an attachment 42,
formed of two parts 63, 64, that clamps onto anchor sites 59, 65 provided by the grooves 34,
54, The grooves 34, 54 extend lengthwise of the element 60 so that position of the attachment

42 can be adjusted, as required.

Figure 16 illustrates another version of the assombly 70, where the grooves 34, 54 have a
profile that is more square shaped jaws 66, 67 of the parts 63, 64 of the attachment 42 are

moditied 1o suit.

Figure 17 shows another formwork element 72 of a construction assembly 73. The formwork
clement 72 includes an integrated channel 9 cast into a slab 21. An external load transfer
member 74 15 fitted to the element 72 via a head 75 that fits inside the channel 9, throngh the
opening 10{ormed in the side 12 of the element 72. Alock device 76 with a screw lensioning

mechanisn 77 allows the member 74 to be secured in place.
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Aun internal load transfer member 78 1s aitached to the enlarged ridge portion 13. The member
78 is in the form of a clamp 79 that is connected to a tensioning rod 80. reinforcing bar, or the

{ike embedded in the slab 21.

Figare 18A and 18 B show the clamp 79 as being formed in two parls 81, 82sa that each part
81, 82 can be positioned around the ridge portion 13 of Figure 17 and then slid lateralty into

cngagement,

With reference to Figure 19, the construction assembly 401if Figure 1015 shown as including a
further, internal load transfer member 83. The member 83 has an attachment &4 that Is fitted
into the space 27 between the grip 50, the side wall 2 and the ridge portion 13 so as to wedze
the attachment 84 in place. The attachment 84 is connected to a reinforcing bar 85 or the like
that can be used (o either support the element 1 during pouring of the slalby and/or to provide

for further mechanical integration of the element with the construction assembly 40.

In all the above embodiments, the formwork element 1 1s preferably made from a single piece
of sheet material, such as corrosion resistance treated steel. The element 11 formed by a
process of bending so that there are no sharp corners and all the joins between, say, the flanges
3, 6, grips 30, 50, channcl 9 and wall 2 are radiused, which helps reduce stress concentrations
in the element.

It may be appreciated that although the formwork clement Iras been described with refercnce
to a concrete slab or structure, the invention has application to any other type of suitable

material that.
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List of Paris

L. Formwork clement
2. Side wall

3 Flange

4, Bottom end

3. Base

6. Flange

7. Top end

8. Grip

9. Channel

10. Enirance

11. Shoulders

12, Side

13, Ridge portion

14.  Opposite side

15. Cavity

16.  Formwork

17.  Bormwork sheet
I8 Peripheral edge

9. Brage

20, Composite structure
21.  Slab

22, Side

23. Baody

24, Taop surface

25. Bottom surface
26.  Bottom peripheral edge
27 Space

28, Side

29, Throat

PCT/AU2014/050097
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43.

60

(irip

Indent

First seetion
Return section
Groove
External face
Reverse side
Upper side
Balts

Construction assembly
Load transfer member
Attachment

Wedge

Coupling

Plate

Coupling

Plate

Coupling hole

Wedge

Grip

Indent

Angled section
Return section
Groove

Jaw

Yaw

Face

Reverse side

Anchor site

Formwark element
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61.
62,
63.
64,
3.
60.
67.
68.
69.
70.

80.
81.
82.
83.
B4,
85.

Formwork
Formwork sheet
Part

Part

Anchor site

Jaw

Jaw

Caonstruction assembly
Loud transfer member
Formwaork element
Construction assembly
Load transfer mechanism
Head

Lock device

Tensioning mechanism
Load transfer member
Clamp

Rod

Part

Puart

Internal load transfer member
Attachment

Bar
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The Claims

L. A composite structure formed of a concrete slab and an integrated formwork clement,
wherein:

the formwork element includes a side wall, against which concrete is poured to define
a side of the slab, and a lateral flange that covers atop or bottom peripheral edge of the slab,
wherein:

the fateral {lange has a grip that extends into a4 main body of the slab in a vertical
direction, to form a space between the grip and the side wall. which is substantially filled with
concrete such that the concrete Tocks into the space and structurally integrates the element with
the concrete slab: and wherein:

the lateral Mange has a groove formed in an external face of the flange. oppesite the
slab, to serve as an anchor site for a load transfer member attached externally ol the composite

stricture by being fitted to the formwork element.

2. The composite structure of claim 1, wherein the grip is formed as an indent projecting

inwardly [rom the associated top or bottom peripheral edge of the slab.

3. The composite structure of ¢laim 2, wherein the groove is formed at a reverse side of

the indent.

4. The composite structure of claim 3, wherein the indent includes an angled fiest scction
that extends info the body of the slab and a return section that acts as a barrier to restrict

concrete being poured over the indent and into the groove.

5. The composite structure of claim 1. wherein the side wall includes an integrated
channel, that has is accessible from one side of the side wall, through a reduced dimension
entrance delined between opposed shoulders of the channel, the channel having an enlarged
cavily extending into the main body of the slab on an opposite side of the wall, lengthwise of

the formwork clement.,
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6. The composite structure of claim 2, wherein the lateral {lange projects [rom a botiom.

of the side wall and the grip extends upwardly into the body of the slab.

7. The composite structure of claim 6, wherein the {oromwork element includes a second
fateral flange that projects from a top of the side wall. the second lateral flange having a grip

that extends downwardly into the main body of the slab.

8. The composite structore of claim 7., wherein the second lateral flange hay a groove
formed in an cxiemal face of the flange, opposite the slab, to provide a second anchor site for

a load transter member attached externally of the compesite structure,

9. The composite strocture of any one of claim 1, wherein the formwork element is
formed as a single picce, with radiused corners between the side wall, lateral flange and grip,

te reduce stress concentration.

10. A construction assembly including the composite structure of claim 1 and a load

transter mewmber attached to the formwork element,

11. The construction assembly of claim 10, wherein the member is an external load
transfer member that includes a attachment adapted to attach the member to the formwork

clement by clamiping on to the anchor site.

12. The construction assembly of claim 11, wherein the groove extends lengthwise of the
formwork element fo allow adjustment of the lengthwise positioning of the attachment relative

to the formwork element.

13. The construction assembly of claim 12, wherein the lateral flange projects from a
bottom of the side wall and the grip extends upwardly into the body of the slab, the formwork
clement includes a second lateral flange that projects from a top of the sude wall. the second
lateral flange having a grip that extends downwardly into the main body of the slab to provide

a second anchor point. and wherein the attachment 1s adapted to clamp on to one or both of the
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first and sccond anchor sifes.

14, The construction assembly of any one of claims 10 to 13, whercin the side wall
includes an integrailed channel. that is accessible rom one side of the side wall, through a
reduced dimension entrance delined between opposed sheulders of the chanpel. the channel
having an enlarged cavity extending into the main body of the slab on an opposite side of the
wall, lengthwise of the formwork ¢lement. and wherein the member is cantilevered into the

cavity.

15.  The construction assembly of claim 14, further including an internal load transfor
member with an attachment that connects into the space between the associated grip. side wall

and the integrated channel

16. A formwork clement for use in the composite structure of claim 1, including a side
wall, against which concrete is poured to define a side of a concrete slab, and a lateral flange

that covers a top or bottom peripheral edge of the slab, wherein:

the lateral flange has a grip adapted o extend into a main body of the slab in a vertical
direction, to form a space between the grip and the side wall, which is substantially filled with
concrete such that the concrete lacks into the space in order to structurally integrates the

element with the concrete slab: and wherein

the lateral flange has a groove formed in an external face of the flange | to serve as an anchor

site Tor a load transfer member fitted 1o the formwork element.

17. The formwork element of claim 16, wherein the grip is formed as an indent arranged io

project inwardly from the associated top or bottom peripheral edge of the slab.

8. The formwork element of claim 17, wherein the groove is formed at a reverse side of

the indent.
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19, The tormwork clement of claim 18, wherein the indent includes an angled first section
that arranged to extend into the body of the slab and a return section that acts as a barrier to

testrict concrete being poured over the indent and into the gioove, during pouring of the slab.

20. The formwork clement of claim 16, wherein the side wall includes an Integrated
channel, that has is accessible from one side of the side wall, through a reduced dimension
entrance defined between opposed shoulders of the channel, the side wall projecting from an
opposile side so as to define an enlarged internal cavity, lengthwise of the formwork element.
21, The formwork element of claim 16, wherein the lateral flange projects from a bottom

of the side wall and the grip extends upwardly.

22, The formwork element of elaim 21, wherein the formiwork element includes a second
lateral flange that projects from a top of the side wall, the second lateral flange having a

downwardly extending grip.

23. The formwork clement of claim 22, wherein the second lateral {lange has a groove

formed in an external face ef the flange to provide a second anchor site for the load transfer

meinber.,
24, The formwork element of claim 16, formed as a single piece, with radiused cormers

between the side wall, lateral flange and grip, te reduce siress concentration.

25. The formwork element of claim 24, formed by a process of bending a single sheet of

material.



