
WO 2004/092504 1 PCT/AU2004/000498 AUTOCLAVED AERATED CONCRETE BUILDING
PANEL SYSTEM Field of the Invention The present invention relates to
building panels and, in particular, to building  5 panels for creating
walls fabricated from autoclaved aerated concrete (AAC). The  invention
also includes panels made from other forms of lightweight concrete,
plastics  materials including foam materials, and the like. Background Art
10 AAC panels are both lightweight and strong and for this reason have
found a  ready market in building construction. In particular, such panels
are positioned in a  co-planar relationship with edge-to-edge abutment in
order to form a wall of a  building. The edges are normally provided with
tongue and groove mating surfaces  and are glued in the edge-to-edge
relationship. It is, however, necessary that the 15 panels be secured to
the floor and/or soffit. For this purpose hitherto an angle bracket  which
is directly secured to the floor and directly to the AAC has been widely
used  because it is economical in both cost and time and represents a very
simple fixing  method. However, such an arrangement has a strength which is
limited by the degree  to which the fasteners penetrate the AAC and the
consequent size of their zone of 20 influence in the material. The typical
failure mechanism of such a fixing arrangement  is for the AAC to break
away from the panel and thus the strength of the arrangement  is limited by
the strength of the AAC. It is also known to provide joining members which
are cast into concrete 25 articles at the time they are formed. Such
articles include tilt-up concrete walls and  pre-cast floor, beam or column
elements. Such joining members protrude from the  surface of the panel and
are then connected, for example, by welding or bolting to the  adjacent
structure. Such cast in protrusions suffer from the significant
disadvantage  that they are prone to snag and/or be bent during handling of
the panel between its 30 fabrication and installation. WO 2004/092504 2
PCTIAU2004/000498 



Obiect of the Invention It is the object of the present invention to
improve upon, and/or provide an  alternative to, the abovementioned
arrangements by the provision of a panel having an  improved fixing
arrangement which both does not protrude significantly beyond the 5 surface
of the panel, and also has a strength which is not limited by the strength
of the  AAC itself. Summary of the Invention In accordance with a first
aspect of the present invention, there is disclosed a  10 building panel
for creating walls, said panel having reinforcement located interior of
the panel wherein a foundation plate is connected with said reinforcement
prior to, or  during, fabrication of said panel and has a surface lying
beneath, or substantially flush  with, a surface of said panel after
fabrication whereby a force transfer member can be  connected to said plate
to mount said panel. 15 In accordance with a second aspect of the present
invention, there is disclosed  a method of mounting a plurality of like
cast building panels, each of said panels  being positioned in
substantially co-planar arrangement with edge to edge abutment  and with
abutting edges being glued together, said method comprising the step of 20
connecting a force transfer member between a floor and/or a soffit between
which  said panels are placed, and a foundation plate in each said panel,
each said plate being  connected with interior reinforcement in the
corresponding panel and being  substantially flush with, or lying beneath,
a surface of said panel. 25 Brief Description of the Drawings Embodiments
of the present invention will now be described with reference to  the
drawings in which: Fig. 1 is an exploded perspective view of a prior art
fixing method,  Fig. 2 is a side elevation of the bottom portion of two
adjacent abutting  30 vertically mounted panels in accordance with the
first embodiment, Fig. 3 is an exploded perspective view of the joint of
Fig. 2, 



Fig. 4 is a perspective view of the foundation plate utilised in the
arrangements of Figs. 2 and 3, WO 2004/092504 3 PCT/AU2004/000498 Fig. 5 is
a side elevational view of a wall fabricated from a plurality of like
panels and including a window opening, Fig. 6 is a view similar to Fig. 4
but of a foundation plate of a second  embodiment, and 5 Fig. 7 is a
perspective view of a foundation plate and bracket of a third  embodiment.
Detailed Description As seen in Fig. 1, a prior art panel 1 formed from AAC
has two substantially  10 parallel sheets 2, 3 of steel mesh which
reinforce the interior of the panel 1. The panel  1 has at one edge a
tongue 4 and at the opposite edge (not illustrated) a corresponding  groove
(14 in Fig. 3) to enable the abovementioned tongue and groove edge abutment
to be achieved. At the base of the panel 1 the tongue 4 is either not
formed or is cut  away so as to leave a flat surface 5. This modification
can be made to the top of the 15 panel also, and also at both edges. In
order to mount the panel 1 in a vertical orientation, an L-shaped angle
bracket 6 is provided which has a plurality of V-shaped apertures 7 in its
vertical arm  and a single hole 8 in its base. The bracket 6 is secured to
the flat surface 5 by means 20 of driving V-shaped nails 9 each through the
corresponding V-shaped aperture 7 and  into the AAC of the panel 1. Then
the floor is drilled through the hole 8 and an  expandable bolt fastener is
passed through the hole 8 and into the floor to thereby  secure the bracket
6 to the floor. 25 The above described arrangement is economical in terms
of cost of  components and speed of erection, however, the load strength
which the bracket 6 is  able to transfer from the panel is limited by the
strength of the AAC adjacent the flat  face 5. Typical failure mechanisms
involve a portion of the AAC containing the nails  9 to break away from the
remainder of the panel. Thus, the strength of the AAC is the  



30 limiting factor. A preferred embodiment which provides greater strength
is illustrated in Figs.  2-4. In Fig. 2, two adjacent panels 11 are
illustrated, with the right-hand panel having WO 2004/092504 4
PCT/AU2004/000498 a tongue 4 as before. The two panels 11 are supported by
a floor 12 and in one lower  corner of the panel 11 a recess 13 is formed.
The recess 13 is illustrated in more  detail in Fig. 3. 5 As seen in Fig.
3, the interior of both panels 11 is substantially the same as for  the
panel 1 again having two sheets 2, 3 of steel mesh in parallel arrangement
and co- planar with the panel. For ease of illustration the mesh 2, 3 is
only illustrated in the  right hand panel. However, engaged with the sheets
2, 3 is a foundation plate 15  illustrated in more detail in Fig. 4. The
plate 15 is preferably formed from steel and 10 has a front surface 16, two
side walls 17, 18 each of which is deformed by having  cantilever arms 19,
the free end of each of which is curled at 20 so as to form a means  of
snap-engaging the bars of the reinforcing sheets 2, 3. If so desired, the
front  surface 16 may include apertures 22. 15 Prior to fabrication of the
panels 11, the sheets 2, 3 of steel mesh are placed in  their intended
final position and the plate 15 is snap-engaged with the rods from  which
the sheets 2, 3 are fabricated, in the manner schematically illustrated in
Fig. 3.  Then a block of volatile or vaporisable plastics material, such as
polystyrene, is glued  or otherwise attached to the front surface 16 of the
plate 15. Then the aerated 20 concrete mix is cast in a mould and
autoclaved in the usual fashion. The autoclaving  vaporises the polystyrene
thereby creating the recess 13. In this way, the front surface  16 is
substantially flush with the surface of the concrete (thereby avoiding
snagging)  and no on-site cutting of the panel is required. 25 In order to
mount the panel, an angle bracket 26 having apertures 27 and hole  28 is
provided and self-drilling and self-tapping screw fasteners 29 (only one of
which  is illustrated in Fig. 3) are passed through the apertures 27 and
cut and tap 



corresponding holes in the front surface 16. The angle bracket 26 is then
secured to  the floor via the hole 28 as before. Fig. 3 also illustrates
the groove 14 which mates  30 with the tongue 4. In a variation from the
illustrated arrangement, the plate 15 can be made much  longer than
illustrated in Fig. 4 and have a length substantially equal to the height
of WO 2004/092504 5 PCT/AU2004/000498 the panel. In which case there is an
associated increase in structural capacity and  stiffness that is
advantageous at certain locations such as adjacent to an opening in the
wall. Conveniently, the plate 15 extends substantially all the way from the
base to the  top of the panel. In addition, the plate 15 is preferably also
provided at each opposite 5 edge of the panel 11. This enables the mounting
arrangements around openings, such  as the window opening illustrated in
Fig. 5, to be achieved. In Fig. 5, the right-hand one 1 IA of a number of
panels 11 is aligned vertically  with a wall or column 30, and normally
separated therefrom by a small gap (typically 10 of 10-15mm).  The panel
11A is then fixed to the wall or column 30 using metal  dowels 25, or like
conventional arrangements, which pass both into the AAC of the  panel 11A
and into the concrete of the wall or column 30. The small gap is filled or
covered with a sealant as required. 15 In addition, angle brackets 26 are
used to secure the panel 11A both to the  floor 12 and the soffit 21. Then
the next panel 11B is glued to the first panel 11A by  means of glue being
applied, typically as a thin bed adhesive, to the tongue and  groove joint
formed between the two panels. Next two brackets 26 are secured to the
vertically extending plate 15 within the left-hand edge of the panel 11B. A
short 20 panel 11C is then secured to the panel 118, the panel 11C being
cut to a height  representing the height of a window-sill. The panel 11 C
is further secured by means  of attachment via a bracket 26. In addition, a
lintel 31 is secured to the upper of the two brackets 26 and  25 another
short panel 11D is then positioned on top of the lintel 31 and glued to the
panel 11B. Next a full height panel 11E is glued to panels 11C and 11D and
a further  



pair of brackets 26 used to make good the securing of the lintel 31 and
sill panel I 1C.  Then wall panels 11F and 11G are secured to the growing
wall in turn. 30 It will be appreciated by those skilled in the mechanical
arts that because the  plate 15 is secured to the sheets 2, 3 (both by
mechanical engagement of the curled  ends 20 and by being embedded within
the concrete surrounding the sheets 2,3),  mechanical loads transferred to
the plate 15 are thereby transferred to the sheets 2,3. WO 2004/092504 6
PCT/AU2004/000498 As a consequence, external mechanical loads are applied
to the interior  reinforcement of the panel 11. Consequently, the entire
structure is much stronger  than the arrangement described in Fig. 1. 5
With the arrangement illustrated in Fig. 5, preferably cavities similar to
cavity  13 are created by vaporising a block of material at the desired
height of the lintel and  the sill for the window of the wall, so as to
avoid the need for AAC to be chipped  away from the panel at the site of
erection. It will also be apparent to those skilled in  the art that the
above described arrangements do not result in any protruding lugs, 10
brackets, ears or the like which are liable to be snagged upon other
objects and/or bent  or otherwise deformed between manufacture of the panel
and its final installation. Although the plate 15 with its front surface 16
preferably lies substantially  flush with the surface of the concrete
within the cavity 13, it will be apparent to those 15 skilled in the art
that the front surface 16 can be reached by the shanks of fasteners  which
pass through the concrete where there is no corresponding cavity 13. Thus,
although the front surface 16 is not exposed, those carrying out the
installation know  its whereabouts and are able to make good mechanical
connection therewith. 20 Turning now to Fig. 6, a second embodiment of the
present invention  incorporating a modified form of a plate 35 is
illustrated. The plate 35 has L-shaped  upstands  36 which slidingly
receive the bracket 26 and which are punched out of the  material of the
plate 35. In addition, the cantilever arms 39 are again curled at 40,
however, the curl 40 opens in the opposite direction to the curl 20 of the
arms 19 of 25 Fig. 4. Again the function of the arms 39 and curls 40 is to
snap engage with the  



internal reinforcement 2, 3 prior to forming the panel. A still further
embodiment with another form of plate is illustrated in Fig. 7.  Here the
plate 45 has U-shaped upstanding retainers 46 which are again pressed from
30 the metal of the plate 45. Each retainer 46 forms an opening able to
receive a  modified bracket 56 with elongate apertures 57 and elongate
mounting hole 58. As  for the embodiment of Fig. 6, the plate 45 has arms
39 and curls 40. WO 2004/092504 7 PCT/AU2004/000498 During fabrication, the
abovementioned polystyrene block is abutted against  the plate 35, 45 and
the upstands 36, or retainers 46 as the case may be, penetrate the
polystyrene. Thus, after the autoclaving step the upstands 36 or retainers
46 are proud  of the autoclaved aerated concrete. However, these minimalist
protrusions are located 5 within the recesses 13 and thus do not extend
beyond the exterior envelope of the  panel 11. In particular, the upstands
36 or retainers 46 are protected by the groove 4  from being snagged during
handling of the panel 11 to its erection. A recess 13 need  only be
positioned at those locations where the plate 35, 45 is provided with
upstands  36 or retainers 46. 10 As schematically indicated in Fig. 7,
during the erection procedure, the bracket  56 is slidingly engaged with
the retainers 46, Thereafter, the bracket 56 is bolted to  the floor by
means of a bolt which passes through mounting hole 58. If desired, no
fasteners such as 29 in Fig. 3 need to be used at all since the retainers
46 adequately 15 interconnect the panel 11 and bracket 56. A similar
comment applies to upstands 36  on plate 45. A similar bracket 26, 56 can
be used to secure the panel 11 to a roof  beam, ceiling, or the like, if
desired. The foregoing describes only some embodiments of the present
invention and  20 modifications, obvious to those skilled in the art, can
be made thereto without departing from the scope of the present invention.
For example, the plates 15, 35 or  45 can be provided only at the base of
one edge of the panel 11; at the top of, and at  the base of, the one edge
of the panel 11; at the base only of two opposite edges of the  



panel 11; or at the top of, and base of, the opposite edges of the panel
11. 25 Alternatively, the plates 15, 35 or 45 can be elongated and extend
along  substantially the entire length of one or both edges. Alternatively,
short length plates  15, 35 or 45 can be located at the height of window
lintels and sills. 30 Further modifications include forming the apertures
27 in the brackets 26 as  elongate slots in the manner of slots 57 in Fig.
7. This is particularly advantageous  where the brackets are used to secure
the panels to an overhead soffit. Normally a  small gap would be provided
between the tops of the panels and the soffit. This can WO 2004/092504 8
PCT/AU2004/000498 allow the floor of the storey above the panels to deflect
under dynamic loads. In this  circumstance the bracket 26 can then move
relative to the fastener 29 and thereby take  up the necessary relative
movement between soffit and panels. 5 Similarly, although fasteners 29 are
illustrated, there are various other  mechanisms by means of which the
bracket 26, 56 can be attached to the foundation  plate 15, 35, 45. These
include nails, rivets, and other mechanical arrangements,  welding, or the
like. 10 In addition, the foundation plate 15, 35, 45 can be positioned at
any location  around the periphery of the panel 11 where either a heavy
load is expected or a fixture  of some sort is required to be fixed to the
panel. In a similar manner, the deformation of the foundation plate 15, 35,
45 such as  15 apertures 22, upstands 36 or retainers 46 can be used in any
one of the various types of foundation plate, not merely the specific one
illustrated. Likewise the foundation  plates themselves can be attached to
the reinforcing mesh 2, 3 by means such as  welding or tying other than the
snap engagement mechanisms 20, 40 illustrated. In  this connection an extra
advantage of the foundation plate 15, 35, 45 is that it acts as a 20 shear
stiffener and resists the mesh reinforcing 2, 3 from separating or moving
relative  to each other. Thus there is less likelihood that the panel 11
will delaminate. In addition, although in Fig. 5 all the panels 11 are
illustrated in a vertical  



orientation, it is equally possible for the panels 11 C and 11 D to be
formed by 25 orienting a panel 11 horizontally, rather than vertically. In
such an arrangement, the  brackets 26 at the corners of the window opening
are then able to directly interconnect  one foundation plate to another.
Such horizontally oriented panels can be stacked one  above the other to
reach a desired wall height or height of a window sill, for example. 30
Although concrete floors 12 and soffits 21 have been described in the
detailed  description, it is to be understood that these structures could
also be fabricated from  steel decks, timber, and the like. WO 2004/092504
9 PCT/AU2004/000498 The term "comprising" (and its grammatical variations)
as used herein is used  in the inclusive sense of "having" or "including"
and not in the exclusive sense of  "consisting only of'. PCT/AU2004/000498
Received 11 July 2005 10 CLAIMS  1. A building panel for creating walls,
said panel having reinforcement located interior of the panel wherein a
foundation plate is connected with said  reinforcement prior to; or during.
fabrication of said panel and has a surface  lying beneath, or
substantially flush with, a surface of said panel after fabrication
whereby a force transfer member member is configured to be retained
directly to  said plate to mount said panel. The panel as claimed in claim
1 wherein said reinforcement is fabricated from  metal. 3. The panel as
claimed in claim 2 wherein said reinforcement comprises at least  one sheet
of steel mesh being substantially co-planar with said panel. 4. The panel
as claimed in claim 3 wherein said reinforcement comprises a pair of
substantially parallel sheets of steel mesh. 5. The panel as claimed in any
one of claims 1-4 wherein said plate is connected to  



said reinforcement prior to fabrication of said panel. 6. The panel as
claimed in claim 5 wherein said plate is dipped onto said  reinforcement.
7. The panel as claimed in any one of claims 1-6 and comprising a cast
masonry  panel. 8. The panel as claimed in claim 7 and fabricated from
autoclaved aerated  concrete. .  9. The panel as claimed in claim 8 wherein
a shaped piece of vaporisable material is placed adjacent said plate
surface prior to autoclaving whereby loss of said  vaporisable piece during
autoclaving locates said plate surface at said panel  surface after
autoclaving. 10. The panel as claimed in any one of claims 1-9 wherein said
plate includes  portions bent to increase the inter-engagement of said
plate and panel. 11. The panel as claimed in any one of claims 1-10 wherein
said plate extends a  substantial distance along one edge of said panel.
12. The panel as claimed in claim 11 and having two said plates each
extending a  substantial distance along a corresponding opposite edge of
said panel. 13. The panel as claimed in claim 1 I or 12 and Including at
least one plate at a  predetermined location adjacent the periphery of said
panel. Amended Sheet  IPEA/AU PCT/AU2004IUUU49o3  Received II July 2005 11
14. The panel as claimed in anyone of claims 1-13 where said force transfer
member is connected to said plate by at least one fastener. 15. The panel
as claimed in any one of claims 1-14 wherein said plate has  protrusions
which engage said force transfer member. 16. The panel as claimed in claim
15 wherein said protrusions are formed by being  



partially stamped from said plate. 17. The panel as claimed in any one of
claims 1-16 wherein said force transfer  member comprises an 1.-shaped
bracket. 18, A method of mounting a plurality of like cast building panels,
each of said  panels being positioned in substantially co-planar
arrangement with edge to edge  abutment and with abutting edges being glued
together, said method comprising  the step of connecting a force transfer
member between a floor and/or a soffit  between which said panels are
placed, and a foundation plate in each said panel,  each said plate being
connected with interior reinforcement in the corresponding  panel and being
substantially flush with, or lying beneath, a surface of said  panel, and
said force transfer member being retainsd directly to said foundation
plate. 19. The method as claimed in claim 18 including the step of forming
protrusions on  said plate which engage with said force transfer member.
20. The method as claimed in claim 19 including the step of forming said
protrusions by stamping said plate. 21. The method as claimed in any one of
claims 18-20 including the step of fixing  fasteners through said force
transfer member and into said plate. 22. The method as claimed in any one
of claims 18-21 including the step of fixing a  fastener through said force
transfer member and into said floor and/or into said  soffit. 23. The
method as claimed in any one of claims 18-22 wherein said plate extends
along substantially one edge of said panel and a lintel is secured thereto.
24. The method of claim 23 including the step of supporting a further cast
panel by  said lintel. Amended Sheet  1p6AIAU 


