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TECHNICAL FIELD

D0z This invention relates to a tormwerk zupport element used to form a rigid seattolding

structure for supporting fermwork for concrete Sasting purposes,
BACKGROUND

(O3 Formwork is used in conerete construction o provide dmould ov a <urface onte which
wet conerete ¢an be poured tor forming various elements such as floer <labs and beams tor example. In
the case of 1loor slabs. it is commeon for {loors ot a multi-story building to be tormed sequentially angd

for formwaork te be set out on a preceding Moor 21 order to Term the subsequent higher Coor,

[ D064 Such formwork normally contprises a frane or s¢alTokling that are wsed G suppsert
clevated ferms comyprising either lost formsork or tormwork that can be removed irom the conerete
slab onee the concrete is set. Reusable formwork may comprise aluminium formwork pans whick are
beld at the top of the scaffolding. [n addition, sheets or boards may also be used at the top ot the

iramework.

OIS The alumirium fermwerk pans are normally rectanzular in plan fomm and have hipsor
edges extending downwardly from the formwork surface. These aluminium pans can be supported in
forks which comprise tour upwardiy dirccted fimgers extending trem a single vertical suppert which

hold a corner each of tour adieining aluminiom pans.

[O(m36] Normally, the seaficlding vsed o support the formwork s manueally assenbled srons @
number of disereet elements. These disereet elements include vertical tubalar supports and bracing
members which extend between adiacent vertical suppacts, [Uis comion to prosvide @ seaftidd stracture
comprising four spaced vertival supports wranged in a rectangular plan form with a vertical sippoe ar

cach corner with the necessary bracing between the four vertical supports te hoid vach of the vertical
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supports upright. A fork is placed at the top of each vertical support with a serew jack in order to adjust

the height of the fork prior to the aluminium formwork pans being put in place.

[0007] Each individual scaffold structure is spaced from adjacent scaffold structures by the
width of the aluminium formwork pans so that a single formwork pan can bridge between each scaffold
structure.

[0008] The construction of each scaffold structure is extremely labour intensive, time consuming

and requires a number of workers to hold each individual vertical support upright while the brace

members are attached between individual vertical members so as to form a self-supporting structure.

[0009] It is against this background and the problems and difficulties associated therewith that
the present invention has been developed.

[0010] Certain objects and advantages of the present invention will become apparent from the
following description, taken in connection with the accompanying drawings, wherein, by way of

illustration and example, an embodiment of the present invention is disclosed.

SUMMARY

[0011] According to an aspect, there is provided a formwork support member comprising at least
two spaced vertical members; and at least one connecting member fixed to and bridging said vertical
members, each vertical member including a plurality of attachment means at spaced intervals along the
vertical member and adapted for releasable attachment thereto of a plurality of brace members
extending between adjacent formwork support members to form a rigid structure: and at least a pair of
latch pins comprising an upper latch pin and a lower latch pin, cach latch pin adapted for securing a
diagonal brace member; and wherein each of the attachment means comprises a ring around the vertical

support member, the ring comprising a plurality of apertures spaced apart around the ring.

[0012] Preferably, the formwork support member according to the above description is in a
planar form but it may also include bracing members at an angle in a horizontal plane with respect to a
first set of bracing members where three or more spaced vertical members are used. The connecting
members may be releasably attached to each vertical member at their respective ends provided that such
attachment forms a formwork support member having sufficient rigidity to be raised into a vertical
position without significant relative movement between the vertical members and the connecting

members. Preferably, the connecting members are welded to the vertical members, and further, the




connecting members preferably positioned horizontally between the vertical members when the vertical

members are in an upright position.

[0013] The attachment means on each vertical member enable releasable attachment of brace
members between adjacent formwork support members. Preferably, a pair of formwork support
members are secured to one another by diagonal braces which extend from a lower latch pin positioned
on one formwork support member to an upper latch pin on an adjacent formwork support member.
Preferably, four diagonal braces are used between a pair of formwork support members to form a
scaffold structure. In one form, each latch pin comprises a movable gravity pin for attaching a diagonal

brace.

[0014] Horizontal brace members may extend between adjacent scaffold structures with each
horizontal brace member attaching at either end to an attachment means on adjacent vertical members.
This provides a means of holding each scaffold structure the correct distance apart for the reason that
will be described below.

[0015] The upper end of each vertical member may support a fork and each fork may have a
jacking extension comprising a screw threaded portion with a rotatable collar against which the base of
the fork abuts to enable the fork to be raised or lowered to the required position. The fork has four

projecting fingers, each finger being for supporting the corner of an aluminium formwork pan.

[0016] Alternatively, the upper end of each vertical member may be used 1o support a second
formwork support member where each vertical member is attached to an adjacent lower vertical
member of the lower formwork support member. A dowel is inserted into the upper end of each vertical
member and also locates into the lower end of the upper vertical member, Brace members are used

between the upper formwork support members to form a rigid structure.

[0017] In the case of formwork support structures comprising a number of stacked formwork
support members, another aspect of the invention is the placement of deck elements between adjacent
formwork support members to form an elevated working surface to enable easier access to the upper
portions of the formwork support members for locating a second formwork support member on top of a
lower support member. The deck elements have a panel with u-shaped connectors at either end where
the u-shaped connectors locate over the upper surface of a horizontal brace member. This enables deck
elements to be quickly positioned at a required height between adjacent formwork support members.
Deck elements may also be used on single height formwork support members to enable location of

formwork on the upper end.
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[0018] Preferably, the first level of scaffold structures are assembled on a surface with the
decking elements then being located within and between each of the scaffold structures. This then forms
a continuous working surface across the assembly of the scaffold structures which then provides a very

safe working environment for further construction of the scaffolding structure.

[0019] In an alternative, the attachment means comprise a number of u-shaped metal strips that

are welded to each vertical member at locations spaced along each vertical member.

[0020] In a further aspect, the invention may be said to reside in a formwork support member
comprising at least two spaced vertical members, a plurality of connecting members being attached at
either end to one of said vertical members to form thereby a rigid formwork support member, and
further including a plurality of attachment means at spaced intervals along each vertical member
comprising a means for releasably attaching a plurality of brace members between individual adjacent

formwork support member or members to form a rigid structure.

[0021] In a further aspect, the invention may be said to reside in a scaffold structure comprising
at least a pair of adjacent formwork support members, each formwork support member comprising: at
least two spaced vertical members; at least one connecting member fixed to and bridging said vertical
members to form thereby a rigid formwork support member, each vertical member including; at least a
pair of latch pins comprising an upper latch pin and a lower latch pin for securing a diagonal brace
member; and a plurality of attachment means at spaced intervals along the vertical member, each of the
attachment means comprising; a ring around the vertical member, the ring comprising a plurality of
apertures spaced apart around the ring, and the scaffold structure further comprising at least a pair of
diagonal brace members, each of which extends between and is releasably attached to the lower latch
pin on one of the formwork support members, and the upper latch pin on the adjacent formwork support

member. In one form. each latch pin comprises a movable gravity pin for attaching a diagonal brace.

[0022] In yet a further aspect, the invention may be said to reside in an assembly of at least a
pair of the above described scaffold structures, where these are bridged by at least one brace member
releasably attached at each end thereof to the scaffold structures.

[0022a] In one form, the pair of scaffold structures comprises a lower ground engaging scaffold

structure and a second scaffold structure stacked atop the lower ground engaging scaffold structure.,

[0023] In yet a further aspect, the invention may be said to reside in a formwork support member

comprising a single vertical member, and a plurality of attachment means at spaced intervals there-along




for releasable attachment thereto of at least one brace member extending between adjacent formwork

support members to form a rigid structure.,

[0024] A detailed description of one or more embodiments of the invention is provided below
along with accompanying figures that illustrate by way of example the principals of the invention.
While the invention is described in connection with such embodiments, it should be understood that the
invention is not limited to any particular embodiment. On the contrary, the scope of the invention is
limited only by the appended claims and the invention encompasses numerous alternatives,
modifications and equivalents. For the purpose of example, numerous specific details are set forth in the

following description in order to provide a thorough understanding of the present invention.

[0025] The present invention may be practiced according to the claim without some or all of the
specific details. For the purpose of clarity, technical material known in technical fields related to the

invention has not been described in detail so that the present invention is not unnecessarily obscured.
BRIEF DESCRIPTION OF DRAWINGS

[0026] Embodiments of the present invention will be discussed with reference to the

accompanying drawings wherein:

[0027] Figure 1 is an end view of a scaffold structure according to a first embodiment:

[0028] Figure 2 is a side view of the scaffold structure of Figure 1:

[0029] Figure 3 is a schematic representation of the scaffold structure of Figure | in plan view;
[0030] Figure 4 is an end view of a scaffold structure according to a second embodiment:
[0031] Figure 5 is a side view of the scaftold structure of Figure 4:

[0032] Figure 6 is a schematic representation of the scaffold structure of Figure 4 in plan view:
[0033] Figure 7 is an end view of a scaffold structure according to a third embodiment;

[0034] Figure 8 is a side view of the scaffold structure of Figure 7:

[0035] Figure 9 is a schematic representation of the scaffold structure of Figure 7 in plan view;
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IR Figure T is a cross-sectional view tahen at “-1 o Figure 1oand duetaiting atcehment
meins:

IR Figare 11 s an end view offar assembly of seatTolkl structares:

[(H138) Figure 12 18 a stde view ot'the assembly of Fizure 11:

[(G39] Fiaure 13 is a ~chematic representation ef the assembly ot sealtoll structures of ligure

Lion plan view:

[00410] Figure 14 15 an end view ol the assembly of Figure 170 turther comprising decking

mentbers:
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(0041] Figure 15 is a side view of the assembly of Figure 11, further comprising decking members;
{0042} Figure 16 is a perspective view of the scaffold structure of Figure 4;
[0043] Figure 17 is a perspective view of an assembly of scaffold structures; and

(0044} Figure 18 is a detai! view of an attachment point between a brace member and a pair of vertical

supports.

(0045] In the following description, like reference characters designate like or corresponding parts

throughout the figures.
DESCRIPTION OF EMBODIMENTS

[0046] Referring now to Figures 1 through 9 and 16, where there is shown in each case a scaffold
structure 10 each having a common width of 903mm and & common depth of (800mm, but differing

heights.

{0047] Each scaffold structure 10 comprises two formwork support members 1, where each formwork
support member | comprises two spaced vertical members 11, and a pair of horizontal connecting
members 13 extending between and welded to the vertical members 11, This combination of the vertical

members 1'1 and connecting members 13 forms a rigid formwork support member 1.

(0048] Each of the vertical members illustrated in Figures 1 through 9 includes a plurality of attachment
means 14 at spaced intervals there-along, and a fork 12 at the upper end thereof. Each fork 12 is
supported on a jacking extension comprising a screw threaded portion with a rotatable cottar 18 against

which the base of the fork 12 abuts to enable the fork to be raised or lowered to the required position,

[0049] The attachment means 14 take the form of locking rings 14 for releasable attachment thereto of at
least one brace member (diagonal and’or horizontal) extending between adjacent formwork support

members 1 to form a rigid scaffold structure 10.

[0050} With reference to Figure 10, it can be seen that each locking ring 14 has an inner diameter which
equals the outer diameter of the vertical members 11 so that each locking ring 14 can be slid into position
prior to fixing by welding. Each locking ring 14 comprises eight (8) single apertures 15 equally spaced

around the locking ring 14. In this way, the ends of multiple brace members can be attached thereto, with

these brace members extending at various angles as required.



[0051) In addition to a number of locking rings 14 spaced along each vertical member 11, each
vertical member 11 has a pair of latch pins 16 that are used for securing a diagonal brace 17, although
diagonal braces 17 could be attached via locking rings 14. Each latch pin 16 comprises a pin secured to
the vertical members |1 with a movable gravity pin located at its end. The gravity pin can be held in a
horizontal position parallel to the main pin to make it easy to attach the diagonal brace 17 whereupon
once the diagonal brace 17 is located on the pin, the gravity pin can be moved from its horizontal
position where it drops to a vertical position to thereby prevent release of the diagonal brace 17. Each
diagonal brace 17 has a pin aperture at each end which enables rapid attachment of the diagonal braces

between adjacent formwork support members.

[0052] In order to assemble a scaffold structure 10 like that illustrated in Figure 16, a pair of
formwork support members | are held in a vertical position and a diagonal brace 17 is attached to a
lower latch pin 16 on one of the formwork support members 1, and is then attached to an upper latch pin
16 on the adjacent formwork support member 1. In this way, four diagonal braces 17 extend between a

pair of formwork support members 1 to thereby form a scaffold structure 10.

[0053] Figures | and 16 also show an aluminium formwork pan 19 sitting on the four forks 12 of
the scaffold structure 10. The pan 19 uses one finger from each of the four forks 12 on the scaffold

structure 10.

[0054] Referring now to Figures 11 and 12, where there is illustrated an assembly of scaffold
structures 10, where additional formwork support members 21 are positioned adjacent to the scafTold
structures 10 and held in place by horizontal brace members 22 and additional diagonal members 23.
These additional formwork support members 21 comprise a single vertical member 11 supporting

locking rings 14 and one fork 12.

[0055] With reference to Figure 18, it can be seen that the brace member 22 (and 23, not shown
in this Figure) is secured at each end to a respective aperture 15 in a locking ring 14 by way of
comprising bifurcate ends, both parts of which include an aperture for alignment with the required
aperture 15 in the locking ring 14: in this way these aligned apertures can receive a downwardly inserted
wedge shaped pin 24 to secure the brace member 22 (or 23, not shown in this Figure) to the locking ring
14,

[0056] Alternatively, the additional formwork support members 21 can be free standing and
supported only by way of the fork 12 at its upper end engaging with the formwork pan 19 that extends

from the adjacent scaffold structure 10.




[0057] The resultant assembly of scaffolding structures 10 assembly has a number of evenly
spaced forks 12 which enable placement of formwork pans 19 onto the structure to provide a continuous

formwork surface on which to pour concrete.

[0058] As seen in Figures 11, 12 and 17, the scaffold structures 10 can be stacked (in pairs in
this case) one on top of the other. Dowel joiners (illustrated with dashed lines in Figure 17) are used to
secure the upper scaffold structure 10 to the lower one. The joiner 25 is located into the upper end of the
vertical member 11 is bolted in place and the upper vertical member 11 is located over the extending
joiner 25 and again bolted into place. As such, the upper scaffold structure 10 can be quickly and easily

positioned on top of the lower scaffold structure 10.

[0059] Likewise, the additional formwork support members 21 can be assembled in a similar

manner using the joiners 25.

[0060] Referring now to Figures 14 and 15, where there is illustrated the assembly of scaffolding
structures 10 of Figures 11 and 12, with deck elements 26 extending horizontally through the rigid
scaffolding structure 10. The deck elements 26 comprise a panel with a u-shaped connector at each of
the panels with the u-shaped connector sitting on top of the connecting members 13. This provides a
continuous walkway through adjacent scaffold structures 10. In this arrangement, the deck elements 26
are positioned between adjacent formwork support members comprising single scaffold structure 10,
and additional deck elements 26 extend between adjacent scaffold structures 10. This provides an
elevated working surface which gives required access to the upper portions of the lower scaffold
structures 10 in order to place the upper scaffold structures 10 in place and provide access to the forks
12 and the fork extension elements. Finally, it provides a safe working surface in order to locate the

formwork pans 19 within the respective forks 12.

[0061] A brace member 22 extends between adjacent scaffold structures 10 with wedge pins 24
located through each end of the brace member 22 and a u-shaped metal strip 27. The wedge pin 24 locks
the joint between the brace member 22 and the u-shaped metal strip 27 to form a solid joint and the
wedge pin may be provided with a safety locking pin at its lower end to prevent accidental release of the

wedge pin.

[0062] Throughout the specification and the claims that follow, unless the context requires
otherwise, the words “comprise™ and “include™ and variations such as “comprising” and “including™
will be understood to imply the inclusion of a stated integer or group of integers, but not the exclusion

of any other integer or group of integers.
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[6063] [he reference to any prior art in this specification is not, and should not be taken as, 4n
acknowledgement of any form of suggestion that such prior art forms part of the common general

knowledge.

[0064] It will be appreciated by those skilled in the art that the invention is not restricted in its use to the
particular application described. Neither is the present invention restricted in its preferred embodiment
with repard to the particular clements andior features described or depicted herein. [t will be appreciated
that the invention is not limited to the embodiment or embodiments disclosed, but is capable of numerous
rearrangements, modifications and substitutions without departing from the scope of the invention as set

forth and defined by the following claims.
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CLAIMS

1. A formwork support member comprising:

at least two spaced vertical members; and

at least one connecting member extending between and fixed to said vertical
members to form a rigid formwork support member, each vertical member comprising:

a plurality of attachment means at spaced intervals there-along adapted for
releasable attachment thereto of a plurality of brace members extending between
adjacent formwork support members to form a rigid structure; and

at least a pair of latch pins spaced apart along the vertical member; and

wherein each of the attachment means comprises a ring around its vertical
support member, the ring comprising a plurality of apertures spaced apart around

the ring.

2. The formwork support member as in claim 1, further comprising a forked element

atop of each vertical member.

3. The formwork support member of claim 2, wherein the vertical support member

comprises jacking means for raising and lowering the forked element.

4. The formwork support member as in claim |, wherein an upper end of each
vertical member is adapted to support a second formwork support member atop of it,
where each vertical member is attached to an adjacent lower vertical member of the lower

formwork support member.

- 3 The formwork support member of claim 1, wherein each latch pin comprises a

movable gravity pin for attaching a diagonal brace.

6. A scaffold structure comprising:
at least a pair of adjacent formwork support members, each formwork support

member comprising:
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at least two spaced vertical members;

at least one connecting member extending between and fixed to said vertical
members, each vertical member comprising:

at least a pair of laich pins, each latch pin adapted for releasable attachment
thereto of a diagonal brace; and

a plurality of attachment means at spaced intervals along the vertical member,
each of the attachment means comprising:

a ring around the vertical member, the ring comprising a plurality of apertures
spaced apart around the ring, and the scaffold structure further comprising:

at least a pair of diagonal brace members, cach of which extends between and
is releasably attached to a lower latch pin on one of the formwork support

members, and an upper latch pin on the adjacent formwork support member.,

y The scaffold structure of claim 6, comprising a plurality of brace members
extending between and releasably attached at each end thereof to attachment means of the

adjacent formwork support members.

8. The scaffold structure of claim 6, wherein the pair of formwork support members
are secured to one another by four diagonal brace members comprised of two pairs of

diagonal brace members, one pair each extending between two spaced vertical members,

9. The scaffold structure as in claim 6, further comprising at least one horizontal
brace member extending between and releasably attached at each end thereof to

attachment means of the adjacent formwork support members.

10.  The scaffold structure of claim 6, further comprising at least one deck element
bridging any one of a pair of connecting members, a pair of horizontal brace members, or

a connecting member and a horizontal brace member.
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P10 The seadlold siructure s i clam 60 wherein each attachiment means s adagiad
tor releisable attachinent thereto of o phirdlity of comnecting penbars aedan eace

menbers.

12 The scattold stuciure o~ i chin oo Mietier conprsing o forked coetient abep ol

cach vertical membher.,

13 The saartold structure of cham 120 wherein the sertival suppaat niember
CONIPHNSSS [k AN tcatts Tor nising and foaveriee e tovhad clement.

1+ The scattold structure of chanm Goanerein an apper omd of vach vertical memdwer
niy e used o suppart iasecond tormwork suppart member etop of 1 where each
vertivie miember Is attiached toan adiucent bywer vertreal ssendber o the v Gk

support memlbwer.

13, The scaltold structure ol elaim 60 wheretn each Litel pime comprises i@ mosvable

araviy pin for attaching iodigonad bruce.

in, An assembly o scattold structures compeising at least & pasr o) e scathed
structures ot chim 7 oand wt least one brace miezuber extending between and reeasahiy

attached at eaclt end thercof to the wdiacent tormwark support neersbers,

17 The assembly of seaftold <ouctures of claim 1o wherein the puar of sealtokd
stroctures comprises a lower srounid enpezmg scaltold stractere and o sevond scuttold

structure st ked atop the lower veound engiaging scaffold stuctare,

In. An assembly of scatiold structures comprising a0 scaffold stracture of clamg 7
stiuched diap oy seanrid scdTold structures said seovnd scattold sroctare \..'\'Irll‘li\;-rl:'_ K1
least @ patr o adjacent formssork support members, cach tormsork sepport nremiber
compeisizng ot least o spaced et memberss o feast one connediine aneinber

bridging said vertical nembers, cach vertacal mentber including a plorality ot attachiment




P

means al spaced intervals there-aloeny. the scaltold stracture foter comprising at keast
one brace member evtemding between aind celedsably wtached dt cach eid thereot w thee

adacent tarmwork suppart members,




