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Description

Field of the Invention

[0001] The present invention relates to a prefabricated
wall assembly, a building structure and a method for
manufacturing thereof as defined in the claims. The in-
vention in particular relates to a prefabricated wall as-
semblywhichcanbepre-assembledand installed to form
an external wall of a multi-level building.
[0002] The invention has been developed primarily for
use in/with single or multilevel building structure and will
be described hereinafter with reference to this applica-
tion. However, it will be appreciated that the invention is
not limited to this particular field of use.

Background of the Invention

[0003] Conventional methods of constructing cavity
walls of a single storey or multi-level building are often
time-consuming and labour intensive. Typically, to con-
struct a wall conventionally using masonry units such as
bricks or concrete blocks requires much on-site labour
and ordering of bulk raw materials on site. These raw
materials must be stored on site until they are used up
during the building process. In addition, a substantial
amount of time and resources are typically required for
vertical lifting and loading of materials when constructing
high rise buildings. In addition, a substantial amount of
effort and labour is required for installing scaffolding for
safe access to these cavity walls on multiple story con-
structions.
[0004] Prefabricated walls offer the convenience of
pre-fabricating wall panels in a factory controlled envir-
onment and then transporting these panels to the site,
lifting them up to the desired level and securing them to
the side of the building. They also do not require large
amount of raw materials to be present and handled by
workers on site which reduces occupational health and
safety risk to the workers on-site. Less workers are also
required to transport and install prefabricated walls.
Thus, construction using prefabricatedwalls ismore time
efficient over conventional construction processes. This
in turn increases the chances of the project being com-
pleted in time.
[0005] However, one of the inherent challenges in
using pre-fabricating walls are that wall panels must be
sufficiently secured and robust during transport, lifting
and installation, especially for higher levels of high-rise
buildings. There is also the risk that the wall panels will
break during transportation.During transportation, hand-
ling and installation, panels may be subject to bending
forces, which creates tension stresses in the panel. Pa-
nels are typically designed for handling compressive
stressors and not tension stresses, and this can result
in the panels becoming easily damaged or broken.
[0006] A brick wall panel is typically desired over con-
crete outer walls for aesthetic purposes. However, typi-

cally brick walls are ill-equipped to withstand loading that
thewallsmayexperienceduring transport suchas tensile
and bending loads.
[0007] Also, as prefabricated walls are constructed as
a whole in a factory controlled environment, for example
using traditional brick and mortar and/or concrete, they
must be completed before transportation. Hence, after
thewalls havebeenconstructed, there is lessopportunity
to modify the prefabricated wall to accommodate, for
example, reinforcement members or in-wall and
through-wall elements.
[0008] Other challenges include being able to easily
configure walls for different purposes such as different
loading conditions for example, at different levels of a
building. Also, if pre fabricated walls have a complicated
bespoke design, then lifting and transporting the parti-
cular panel must be configured to suit the physical and
mechanical characteristics of the particular design. This
can be an expensive process, especially if skilled labour
is used to construct these walls.
[0009] In the specification, any reference to the term
"masonry" shall be deemed to include clay, stone suchas
mobile, granite, travertine, and limestone; or concrete, ,
including without limitation, conventional concrete ma-
sonry units such as hollow stretcher blocks, autoclaved
aerated concrete blocks, bricks, or any other mineral,
rock or similarmaterial thatmaybeused for cladding on a
building structure.
[0010] The present invention seeks to provide a pre-
fabricated wall and a method of manufacturing a prefab-
ricated wall, which will overcome or substantially ame-
liorate at least some of the deficiencies of the prior art, or
to at least provide an alternative.
[0011] It is to be understood that, if any prior art in-
formation is referred to herein, such reference does not
constitute an admission that the information forms part of
the common general knowledge in the art, in Australia or
any other country.
[0012] US5,644891A1detailsan invention focusedon
improving themanufacture of brick wall panels through a
novel vibrating mortar plow. This plow has parallel fins
designed to fit into mortar spaces between bricks, en-
suring even mortar distribution and preventing air pock-
ets. The brick wall panels feature cantilevering connec-
tors, allowing them to be directly attached to a building
structure or connected to a backing layer to form com-
posite panels. This innovation enhances the quality and
efficiency of brick wall panel production and provides
flexible mounting options, resulting in more robust con-
structions and faster installation.

Summary of the Invention

[0013] According to a first aspect of the present inven-
tion, there is provided a prefabricated wall assembly as
defined in claim 1 for constructing a wall of a building.
According to a further aspect of the invention; there is
provided amethod of manufacturing a prefabricated wall
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assembly as defined in claim 15.
[0014] In the first aspect, the invention may be said to
consist in a prefabricated wall assembly including:

a. an outer frame assembly connected to a masonry
panel assembly, the masonry panel assembly com-
prising a plurality of masonry units compressed into
at least one masonry panel;

b. an inner frame assembly attached to an insulation
panel;

c. the masonry panel and the insulation panel being
spaced at a distance from each other by an air gap;

d. the inner frame assembly and the outer frame
assembly being securely connected to each other
at one or more connecting assemblies;

e. the prefabricated wall assembly being configured
for being connected to the outside of a building
structure as cladding.

[0015] In one embodiment, the prefabricated wall as-
sembly further includes at least one or more support
brackets on which the prefabricated wall assembly
may be supported by a building structure.
[0016] In one embodiment, the prefabricated wall as-
sembly further includes a wall connector arrangement
configured for securely engaging a prefabricated wall
assembly with an adjacent similar prefabricated wall
assembly.
[0017] In one embodiment, the prefabricated wall as-
sembly further includes slinging formations associated
with one or both selected from the outer frame assembly
and the inner frame assembly, the slinging formations
being configured for slinging of the prefabricated wall
assembly during installation of the prefabricated wall
assembly on a building structure.
[0018] In one embodiment, the slinging formations are
configured for being received into complementary re-
cesses in an adjacent similar prefabricated wall assem-
bly as the wall connector arrangement.
[0019] In one embodiment, the connecting assemblies
include a thermal barrier layer.
[0020] In the further aspect, the invention may be said
to consist in a method of manufacturing a prefabricated
wall assembly, the method comprising the steps of:

a. manufacturing a prefabricated wall assembly as
described;
b. transporting the prefabricated wall assembly to an
installation site; and
c. securing the prefabricated wall assembly to a
building structure.

[0021] The step of manufacturing the prefabricated
wall assembly may include the step of:

i. providing an inner frame assembly;

[0022] In one embodiment, the rigid vertical members
are rigid side members.

i. connecting a lower support to the inner frame
assembly;

[0023] In one embodiment, the rigid vertical members
are rigid side members.

i. building layers of masonry units on the lower sup-
port with settable material:

[0024] In one embodiment, the rigid vertical members
are rigid side members.

i. building at least one or more support clips into at
least one or more layers of masonry units;

[0025] In one embodiment, the rigid vertical members
are rigid side members.

i. attaching at least one or more rigid vertical mem-
bers to the lower support;

[0026] In one embodiment, the rigid vertical members
are rigid side members.

i. attaching the rigid side member to the at least one
or more support clips.

[0027] In one embodiment, the rigid vertical members
are rigid side members.

i. allowing the settable material to cure.

[0028] In one embodiment, the rigid vertical members
are rigid side members.

i. providing an upper support along an upper edge of
the masonry units.

[0029] In one embodiment, the rigid vertical members
are rigid side members.

i. inserting tensioning members between the lower
support and the upper support.

[0030] In one embodiment, the rigid vertical members
are rigid side members.

i. tensioning the tensioning members to compress
the masonry units between the upper support and
lower support.

[0031] In one embodiment, the rigid vertical members
are rigid side members.
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i. adjusting the adjustment mechanism to connect
the rigid side members between the upper support
and the lower support.

Brief Description of the Drawings

[0032] The invention will now be described, by way of
example only, with reference to the accompanying draw-
ings. Here figures 1‑6 concern an aspect not according to
the invention but which is useful for understanding the
invention. In the drawings:

Figure 1 is a perspective view of a prefabricated
masonry wall installed between a first and a second
building structure; and

Figure 2 is a side view of part of the installed pre-
fabricated wall assembly of Fig 1 ;

Figure 3 is a section view of a side view of the
installed prefabricated wall assembly in accordance
with the embodiment shown in Fig 1 ;

Figure 4 is a top view of the installed prefabricated
wall assembly in accordance with the embodiment
shown in Fig 1;

Figure 5 is a bottom view of the installed prefabri-
cated wall assembly in accordance with the embodi-
ment shown in Fig 1;

Figure 6 is a rear view of the installed prefabricated
wall assembly in accordance with the embodiment
shown in Fig 1;

Figure 7 shows a perspective view of a building
structure claddedwith prefabricatedwall assemblies
according to the present invention;

Figure 8 shows a top perspective view of a building
structure claddedwith the prefabricated wall assem-
blies according to the present invention;

Figure 9 shows a cutaway cross-section side eleva-
tion view of section A-A of figure 8, showing two
prefabricated wall assemblies mounted above each
other;

Figure 10 shows a cutaway cross-section side view
of section B-B of figure 8;

Figure 11 shows a cutaway cross-section side view
of section C - C of figure 7;

Figure 12 shows detail view of circle A of figure 9,
showing two prefabricatedwall assembliesmounted
above each other;

Figure 13 shows detail view of circle B of figure 10
and figure 11 ;

Figure 14 shows a horizontal section view of a pair of
prefabricated wall assemblies mounted next to each
other on a building structure by dead and wind load
brackets to either side of a column;

Figure 15 shows a horizontal section view of a pair of
prefabricated wall assemblies mounted next to each
other on a building structure by awind loading brack-
et;

Figure 16 shows a top right perspective view of the
top right portion of a second embodiment of prefab-
ricated wall assembly; and

Figure 17 shows detail view of circle A of figure 9,
showing two prefabricatedwall assembliesmounted
above each other;

Figure 18 shows detail view of circle B of figure 10
and figure 11 ;

Description of Embodiments

[0033] It should be noted in the following description
that like or the same reference numerals in different
embodiments denote the same or similar features.

First embodiment (not according to the invention)

[0034] A first embodiment of a prefabricated masonry
panel assembly 1000 not according to the invention is
depicted with reference to figures Figure 1 - 6. A pre-
fabricated wall panel assembly 1000 in accordance with
one embodiment of the present disclosure is positioned
and installed between anupper building structure 1 and a
lower building structure 2 which together define a level of
a building.
[0035] The prefabricated masonry panel assembly
1000 can be used to construct the outer walls of a single
level building or a multi-level building.
[0036] The prefabricated masonry panel assembly
1000 includes a panel 100 formed from masonry units
(such as a type of brick) laid usingmortar. In this embodi-
ment, a standard clay brick comprising three "cores" or
holes which extend through the entire the thickness of
each brick, are used (not shown). Each core is substan-
tially cylindrical. In this embodiment, each core has a
diameter of 50 mm. It is envisaged that in other embodi-
ments, other types of masonry units can be used. How-
ever, an advantage of this prefabricated masonry panel
assembly is that conventional bricks which are readily
available, can be used.
[0037] The brick panel 100 can be formed by laying
individual blocks of bricks which can be stacked to form a
brick panel. Each panel 100 includes several horizontal
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layers or courses of laid brick. As shown in figure 1 and
figure 6, for example, each course is horizontally offset
relative to a vertically adjacent course.
[0038] The bricks in each course are positioned rela-
tive to bricks of a vertically adjacent course such that
cores of vertically adjacent bricks are aligned to provide
at least one continuous longitudinally extending aperture
extending from the top surface to the bottom surface of
each block. Thus, each block can have a plurality of
continuous apertures along the breadth of the block,
each aperture extending from a top surface of the block
to the bottom surface of the block. In the illustrated
embodiment, each block has five continuous apertures.
When the blocks are stacked vertically, each continuous
aperture ineachblock is contiguouswithacorresponding
continuous aperture in a vertically adjacent block. This
results in apertures extending continuously through each
panel from the top surface 101 of each brick panel 100 to
the bottom surface 102 of each brick panel 100 for
housing a rod (not shown).
[0039] In other embodiments, the brick panel can also
have a thickness (T) of more than one brick.
[0040] In the illustrated embodiment, each block has a
width or breadth that is equal to thewidth or breadth of the
panel.
[0041] Typically, each brick has at least one hole ex-
tending through thebrick. In thepresent embodiment, it is
not necessary for each laid brick to be filled with settable
material suchas concrete as it is laid. Typically, each hole
is filled to stiffen each brick and in turn, to stiffen a wall
formed of the laid bricks, for example. In the present
system, each brick does not have to be filled with con-
crete or mortar. An advantage of this is that a robot such
as the SAM construction robot can quickly and efficiently
lay the bricks in each block, especially in an off site
environment. This reduces the need for costly human
labour and is more efficient. Using a robot can also
reduce workplace health and safety risk associated with
employing human construction workers to lay bricks. An
advantage of using blocks of bricks is that an entire panel
of bricks does not need to be constructed at once. An-
other advantage of this is that reinforcement members
can be horizontally positioned between blocks of bricks
that have been laid by the robot, for example.
[0042] Alternatively, when bricks are laid manually, the
brick laying process is made more efficient and less
variable (i.e. the blocks will have more uniform stress
distribution across each block under loading) if the holes
in each brick do not need to be filled. Less mortar is also
required to assemble each block of laid bricks.
[0043] Figure 2 illustrates a side view of a portion of the
brick panel 100 of the present embodiment. In this em-
bodiment, each block 110 includes 5 courses or rows of
bricks. The laid brick panel 100 can be reinforced using
reinforcing members (not shown) at bed joints 120 to
stiffen and strengthen the brick panel. Reinforcing mem-
bersat bed jointsmaybe in the formofwire tracks that run
in parallel between each row or course of bricks, or any

other suitable form of reinforcement. Also, other reinfor-
cing members can be used to connect adjacent blocks
and to reinforce joints between adjacent blocks of bricks.
For example, an elongate rod such as a helix bar can be
used to join adjacent blocks of brickswithin the panel. It is
envisaged that other types of reinforcement members
can be used to reinforce and connect adjacent blocks
such as re-bars.
[0044] Abed joint 120 is preferably positionedbetween
adjacent blocks 110 (i.e. after every five rows) to connect
and simultaneously reinforce adjacent blocks 110. The
panel 100 shown in figure 2 has a thickness or width of
one brick. It is envisaged that in other embodiments, the
thickness or width of the panel can be the thickness of
more than one laid brick to achieve a desired strength or
other parameter.
[0045] The type, number and spacing of reinforcement
members each brick panel 100 can be varied.
[0046] Figure 3 shows a side view of the prefabricated
wall assembly 1000 installed between an upper building
structure 1 and a lower building structure 2 of a level of a
multi-level building.
[0047] The assembly 1000 also includes a first support
210attached toa topendof thebrickpanel 100, asshown
in figures 3 and 4.
[0048] The first support is shown as a first angle brack-
et 210 defines an internal angle that is positioned and
installed to abut over an inner edge of a top of the brick
panel 100. The first angle bracket 210 has a first flange
211 and a second flange 212 perpendicular to the first
flange 211. The first flange 211 is flush with the top sur-
face of the brick panel 101. The first angle bracket 210 is
installed such that the second flange 212 depends or
extends downwardly from the top surface of the brick
panel 101. The first angle bracket 210 extends along
substantially the entire top surfaceof the brick panel 101 .
The blocks 110 of the upper course of the brick panel
include an extended portion 112 for hiding the first sup-
port for better aesthetics from outside of the brick panel
100, so that an oversize gap is not shown between
adjacent installed masonry panels.
[0049] The assembly 1000 also includes a second
support 220 attached to and configured to support the
bottom end of the brick panel 100. As shown in figure 5,
the second support 220 is a strip of metal 222. The
second support 220 preferably extends along the entire
width of the brick panel.
[0050] Theassembly 1000 further includesat least one
tensioning and/or torqueing fastener 300 configured to
fasten the first support 210and the second support 220 to
the brick panel 100 and to apply a clamping force to
compress the brick panel 100 between the first support
210 and the second support 220. In the embodiment
illustrated in figure 3, the torqueing fastener 300 com-
prises a threaded rod 310 and at least one torqueing
member 320 coupled to the threaded rod 310 at one or
both ends of the rod 310. In an alternative embodiment
(not shown), it is envisaged that the rod 310 may be
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permanently secured one of the support members at one
end, for example bywelding, and threadedat anopposed
end.
[0051] As mentioned previously, the brick panel 100
has 5 continuous apertures extending through an entire
height of the brick panel 100. Each of the first and second
support members (210, 220) also have at least one
aperture or hole extending througheachof the first flange
211of the first support, and thesecondsupport 220.Each
of the holes in each of the first 211 and second support
220 members is aligned or concentric with each of the
longitudinally extending continuousapertures in thebrick
panel 100 such that each threaded rod 310 can simulta-
neously extend through the respective holes in each of
the supports and also, through the entire height of the
brick panel 100.
[0052] In the embodiment illustrated in figure 3, the
torqueing member 320 are provided as torqueing nuts
322 or a threaded nut including an internal thread com-
plementing the thread of the rod. There is a first torqueing
nut 320 coupled to a first end of the rod when the rod is
insertedwithin the brick panel 100. The first torqueing nut
322, in use, is also located above the first flange 211 .
There is a second torqueing nut 322 coupled to the
second end of the rod 310. The prefabricated wall as-
sembly of claim 1 , wherein the torqueing member is a
threaded nut.
[0053] In thisembodiment, theprefabricatedwall panel
assembly 1000also includes a secondangle bracket 230
configured to connect the brick panel 100 to the lower
structure2of thebuilding. Figure3shows that thesecond
angle bracket 230 is located three courses or rows of
masonry units above the bottom of the brick panel 100
and is attached to the top of the lower building structure.
This is so that the outer side of the floor of the level is
concealed and/or covered by the brick wall 100. The
height of the structure 2 in the current embodiment cor-
responds to three blocks.
[0054] As shown in figure 3, a first flange 231 of the
second angle bracket 230 is located between and at-
tached to adjacent vertical blocks of the brick panel 100.
A second flange 232 of the second angle bracket 230 is
located adjacent the lower structure 2 of the building. In
this case, the structure 2 of the building includes a con-
crete slab to which the prefabricated brick panel assem-
bly is attached.
[0055] The second angle bracket 230 is installed such
that the second flange 232 of the second angle bracket
230 preferably extends upwardly. However, in alternative
embodiments, it is envisaged that the second flange 232
could extend downwardly. The second flange 232 of the
second angle bracket 230 extends parallel to an inner
sideof thebrickpanel (i.e. a sideof thebrickpanel thatwill
be located internal to the building after the prefabricated
brick panel assembly is installed).
[0056] After a threaded rod 310 is inserted into each of
the continuously extending apertures (not shown), oneor
both of the torqueingnuts 320 canbe rotatably coupled to

each end of the rod. Further rotating of applying torque to
one or both of the torqueing nuts 320 creates tension
within each of the threaded rods which, in turn applies a
clamping force to the first and second support (210, 220)
and the brick panel 100. Each of the first support and the
second support (210, 220) restrain the brick panel 100
and reinforce the ends of the brick panel 100 to prevent
crumbling of bricks located at either end of each brick
panel 100.
[0057] Having rods 310 within the brick panel 100 is
advantageous aswhen the clamping force is applied, the
brick panel 100 will not tend to buckle under any bending
force as it is restrained by each of the rods. As each of the
rodsextend through theentire heightof thepanel 100, the
clamping force or preload is relatively evenly distributed
along the entire height of the panel. In this way, a clamp-
ing arrangement and/or tensioning arrangement is pro-
vided by the torqueing nuts, first and second supports
and threaded rod acting in concert to compress the brick
panel.
[0058] Advantageously, after the panel 100 has been
sufficiently compressed to achieve the desired stiffness
across the entire panel, the rods 310 being located inside
the brick panel 100 also act as reinforcing members to
internally reinforce the brick panel. The stiffened and
strengthened brick panel 100 can be transported using
suitable machinery to the installation site.
[0059] Stiffening the panel reduces the likelihood that
the brick panel will warp and be damaged in use. Bricks
are porous and typically, have a low tensile strength.
Bricks have a relatively high compressive strength and
so, are able to be compressed to a significant extent
without breaking. The torqueing fastener and/or clamp-
ing arrangement holds the entire brick panel including all
reinforcingmembers together during transport. Pre-com-
pressing the brick panel 100 therefore requires the pre-
compression to be overcome before the bricks and/or
mortar move into a state of tension, thereby helping to
prevent the bricks being damaged or the panel 100
coming apart.
[0060] Other types of masonry units made of clay or
concrete or other similar materials have similar charac-
teristics. By reinforcing and compressing the brick panel
100, thebrickpanel 100 isable tobetterwithstand tensile,
compressive, bending, torqueing and shear loading dur-
ing transport.
[0061] Figure 4 depicts a top view of the prefabricated
masonry panel assembly 1000 after it has been installed.
[0062] Figure 5 depicts a bottom view of the prefabri-
cated masonry panel assembly 1000 after it has been
installed.
[0063] Both figures illustrate that five torqueing fasten-
ers 300were used to compress the brick panel 100 in this
embodiment. It is envisaged that in other embodiments,
the prefabricated wall assembly 1000 can include more
or less than five torqueing fasteners.
[0064] The diameter, gauge of thread of each rod,
number of fasteners, and spacing of fasteners can be
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varied to achieve the desired mechanical characteristics
of the wall.
[0065] As shown in each of figures 3 and 6, the as-
sembly also includes a restraining arrangement 400 to
restrain the walls against lateral loads caused by wind at
higher levels of the building, and assist with slab deflec-
tions. The restraining arrangement 400 includes a first
part 410 including a first protrusion or plate 412 config-
ured to be connected to an underside of the upper struc-
ture 1 of the building to extend substantially vertically.
[0066] The restraint or restraining arrangement 400
also includes a secondpart 420 including twoprotrusions
in the formof plates 422projecting perpendicularly to and
inwardly (towards the inside of the building) from pre-
ferably the second flange 212 of the first angle bracket.
Each projecting plate 422 includes a slot (not shown) that
is sized to receive the first plate 412 of the first part 410
within the slots of the plates 422. Figure 3 shows the first
plate 412 received within and through the slots.
[0067] The vertically oriented first plate 412 of the first
part 410 is preferably substantially rectangular and has a
length, a width and a thickness. When attached to the
building structure, the first plate 412 extends vertically
downwards through the slots provided in each of the two
projecting plates 422. The first plate 412 of the first part
410 extends perpendicularly downwards relative to the
two projecting plates 420 and through the slots of each of
the two projecting plates 422. The first plate 412 also
extends in a direction parallel to the brick wall panel 100.
[0068] Each slot (not shown) in plates 422 has a length
that is slightly greater than the width of the first plate 412
and a width that is slightly greater than the thickness of
the first plate 412 so that the first plate can pass through
the slots. The two plates 422 act to contain the first plate
412within the slots, while allowing relative vertical move-
ment of the first plate 412.
[0069] Therefore, when the wall is laterally loaded for
example, bywind, the first plate 410 restrains thewall 100
and prevents the wall 100 from moving laterally.
[0070] This prevents at least the top of the wall from
being pulled off the side of the building by wind, while
allowing for movement between the building structure
and the panel assembly 1000, due to, for example ther-
mal stresses or the like.
[0071] As can be seen in Figure 3, each of the slots is
oriented such that each slot extends longitudinally along
the lengthof eachplate 422.Thefirst plate 412 isoriented
such that it is parallel to the brick panel 100. This means
that the entire width of the first plate 412 extends along
the panel to strengthen the panel in the direction in which
the wind will act to suck the panel off the building. Hence,
in this orientation of the first plate 412 there is a greater
amount ofmaterial to counteract the forces of thewind on
the installed wall in use.
[0072] The dimensions, type of material and mechan-
ical properties of the plates can be varied depending on
themagnitude of the forces thewall will be subjected to at
least level of the building, for example. In other embodi-

ments, the number of restraints along each wall can be
selected to sufficiently counteract the magnitude of the
external forces, in use.
[0073] In the embodiment illustrated in figures 1 - 6,
there are two restraints or restraining arrangement 400
against lateral loading that are spaced from each other
along the top of the wall.
[0074] In other embodiments, there may be more than
two restraints 400 spaced from each other along the top
of the wall.
[0075] As mentioned above, the first plate 412 is verti-
cally moveable within the slots. Building structures typi-
cally include materials that contract or expand (both
vertically and laterally) as a result of a change in tem-
perature. Hence, the brick wall assembly 1000 must be
configured to adjust to accommodate for these vertical
changes to prevent the brick wall and/or structure being
mechanically stressed by these vertical changes. Re-
peated stressing can cause the wall and/or building
structure to be damaged.
[0076] The dimensions and relative positions of each
of the first vertically extending plate 412 and two laterally
extending plates 422 can be selected to accommodate
for predicted vertical movement of the wall relative to the
structure during the life of the building.
[0077] Conventionally, wall ties are used to tether an
outer wall to an inner wall along the height of the wall to
restrain the wall against lateral wind loading. This re-
quires wall ties to be inserted during construction of the
wall. Advantageously, the present prefabricated wall as-
sembly 1000 does not require there to be an internal wall
and the top restraint and bottom restraint are both pre-
ferably configured to be sufficiently strong to withstand
anyexternal and internal forceson thewall thatmayact to
detach the wall from the building.
[0078] Asmentioned above, the second angle bracket
230 is installed such that the second flange 232 of the
second angle bracket 232 extends upwardly and parallel
to an inner surface of the wall panel 100. The second
flange 232 provides a structure for attachment of one or
more brackets 200 through which the brick panel assem-
bly100canbeattached to the lowerbuildingstructure2 to
create a wall or cladding of the building. In the illustrated
embodiment shown infigures1 -6, thereare twobrackets
spaced from each other, each connecting the brick panel
assembly 100 to the building structure.
[0079] To assemble the illustrated prefabricated brick
panel 1000, blocks 110 of laid bricks are created.
Threaded holes can be drilled through each block 110
for insertion of reinforcement. Each block 110 spans
substantially the entire width of the wall. Each block
110 is connected to another block 110 at a bed joint
120 via a suitable joining material. Bed joints 120 are
installed every five courses or rows between adjacent
blocks throughout the entire height of the brickwall, while
ensuring that the holes for each fastener are not covered.
While the blocks are being assembled, the second angle
bracket 230 is secured to the brick panel 100.
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[0080] Holes corresponding to the position in which
threaded rods are to be inserted are thenmade in the first
flange 211 of the first support member 210 i.e. first angle
bracket including the two projecting plates 422 as part of
the restraining arrangement 400. The holes may be
threaded. The first angle bracket 210 including two pro-
jecting plates 422 can be of unitary construction, or can
be assembled and connected, for example by welding.
Holes corresponding to the position in which threaded
rods are to be inserted are then made in the second
support member 220 which is an elongated plate. The
holes may be threaded.
[0081] Each rod 310 is then inserted into and through
the brick panel 100 and the second support member 220
in the correct place. A torqueing nut 322 is fastened onto
thebottomof the rod310byscrewing thenut322on to the
threaded ends of the rod 310. It is envisaged that the
torquing nut 322 will initially be tightened by hand.
[0082] The first support member 210 is installed over
the top of the rod in the correct place, and then another
torqueing nut 322 is secured onto the top of the rod 310. It
is envisaged that the torquing nut 322 will initially be
tightened by hand.
[0083] The torqueing nuts 322 at the bottom face of the
panel 100 are then clamped to haul them still, while the
torqueing nuts 322 at the top of the brick panel are then
tightened to evenly compress the brick panel 100 to
achieve a desired stiffness for safe transport of the wall.
[0084] Installation of the prefabricated wall assembly
1000 between an upper building structure 1 and a lower
building structure 2 is now described. A plurality of brack-
ets 500 are fixedly attached to the second flange 232 of
thesecondanglebracket 230at selectedpointsalong the
secondanglebracket 230.Alternatively, thebrackets500
can be attached to the second flange 232 before the
assembly 1000 is transported.
[0085] The prefabricated wall assembly 1000 can be
strapped or otherwise secured and transported to the
installation site to be installed on a building structure of a
building that is being constructed.
[0086] On-site, while the prefabricated wall assembly
1000 isheld inplace, eachof thebrackets500attached to
the second angle bracket 232 are connected to the lower
building structure 2 by fastening each bracket 500 to the
lower building structures using at least one suitable bolt
510. As can be seen from figure 3, each bolt 510 is
inserted deep into the concrete of the building structure.
The bracket can then be grouted underneath and an
adjustment screw 520 positioned horizontally along the
bracket 500 between the bolt 510 and
the secondangle bracket 230 to adjust for tolerances and
to ensure that the wall is at the right level.
[0087] Thefirst part 410 of the restraining arrangement
400 is then provided. As shown in Figure 3 this includes a
flat base 415 and the plate 410 of the first part, extending
from the flat base 415. The bottom of the plate 410 is
aligned with the slots of the plates 422 of the second part
420 and the plate 410 is inserted into the slots.

[0088] The base 415 is then bolted to an underside of
the upper building structure 1 using a suitably sized
connector in the form of an anchor bolt 417 as shown
in figure 3.
[0089] Asmentioned previously, the prefabricatedma-
sonry panel 1000 is also suitable for domestic buildings
as an external masonry wall. For a domestic building,
each prefabricated masonry panel is positioned as an
externalwall adjacent andparallel to andconnected to an
inner wall. The inner wall is spaced from the external wall
by a desired distance to allow for airflow. In a preferred
embodiment (not shown), this distance is 50mm. In other
embodiments, the distance may be greater than 50 mm
or less than 50 mm.
[0090] In an embodiment suitable for domestic build-
ings (not shown), the prefabricated masonry panel as-
sembly includes wall ties such as helical rods, extending
perpendicularly to an inner surface of the wall. A first end
of each wall tie is secured within the brick panel while the
second end is fixed to an internal wall. Multiple wall ties
can be arranged at intervals along a height and awidth of
the wall to secure the outer wall to the inner wall.
[0091] In such an embodiment, the prefabricated ma-
sonry panel assembly may not include brackets to fix the
bottom of the wall to a lower building structure. However,
any of the first support 210, second support 220, bracket
500, and restrainingarrangement 400 could also beused
for a residential construction
[0092] For domestic buildings, the internal wall can be
constructed in a factory controlled environment or other-
wise off-site, and then attached to the prefabricated
masonry panel assembly. The internal wall and the con-
nected prefabricated masonry panel assembly can be
transported together to the installation site and installed.
[0093] An advantage of the prefabricated masonry
panel described above, is that many parts are not re-
quired to assemble the prefabricated wall assembly
1000. Hence, it is relatively easy to assemble and there-
fore, there is less opportunity for human error during
assembly.
[0094] Another advantage is that less raw material is
required on site, less labour is required to construct
buildings. There is less chance of a prefabricated wall
breaking during transport, lifting and installation and so
there is less chance of there being wastage of materials
especially, an entire prefabricated wall. The overall cost
of construction can also be reduced as less labourers are
required on-site, less OHS risk is posed to the labourers
on-site and if robots are used to construct blocks, less
labourers are required to construct each prefabricated
wall. Furthermore, aswalls do not have to be constructed
on-site, less on-site time is required to construct a build-
ing and long delays due to bad weather can be avoided.
[0095] The embodiments described above also pro-
vide a modular system whereby, blocks and reinforce-
ment and other elements such as number of fasteners or
brackets etc. can be selected to design a panel having
desired mechanical characteristics. As prefabricated
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walls do not have to be designed fromscratch anda large
number of different types of materials are not required,
eachprefabricatedwall canbemade lessexpensive than
a bespoke designed prefabricated wall.
[0096] The number of options for types of reinforce-
ment and dimensions of blocks and types of masonry
units, for example, can be provided to a user to pre-select
to quickly and cost-effectively design a wall with well-
known or highly predictable mechanical characteristics.
In this way, the design process can be streamlined and
greater quality control over prefabricated walls can be
provided.

Second embodiment

[0097] A second embodiment, according to the inven-
tion, of a prefabricated wall assembly 2000, and a build-
ing structure 4000 constructed using the prefabricated
wall assembly 2000, is shown in figures 7 - 16. The
building structure 4000 shown include columns 3 and
floor slabs 4. The prefabricated wall assembly 2000
includes an outer panel assembly 2050 and an inner
panel assembly 2060. The outer panel assembly 2050
and inner panel assembly 2060 are rigidly connected to
each other by connectors or panel connecting arrange-
ment 2950.
[0098] The outer panel assembly 2050 in this embodi-
ment is shown in the form ofmasonry panel 2100 (shown
schematically with hatching) comprising a plurality of
masonryunitsorbricks2112arranged inawall formation,
and a securing arrangement 2200 configured for pre
compressed the masonry units to haul them together.
The securing arrangement 2200 includes a tensioning
mechanism 2300.
[0099] The inner panel assembly 2060 includes an
inner insulation panel 2700 composed of an insulation
layer 2710 that is framed by a frame 2730.
[0100] It is envisaged that the prefabricated wall as-
sembly could be provided in a variety of different forms.
For example, as shown in figures 7‑16, the prefabricated
wall assembly includes an inner panel assembly 2060.
[0101] The masonry panel 2100 is planar in configura-
tion and defines a pair of rectangular opposed major
faces 2103, with minor faces 2104 extending between
the major faces. The minor faces 2104 define a top sur-
face 2101and a bottomsurface 2102. In the embodiment
shown, the masonry panel is made up of a plurality of
masonry units 2112 such as bricks, or another other
suitable unit. It will be appreciated by person skilled in
the art that a wide variety of masonry type units and
materials could be used. The masonry units 2112 can
be arranged into blocks 2110 thatmay bemade up of one
or more rows or courses of masonry units 2112. Blocks
2110ofmasonryunits 2112canbeconnected to adjacent
similar blocks at bed joints (not shown).
[0102] As shown in detail in figures 12 and 13, and in
more detail in figures 18 and 19, the securing arrange-
ment 2200 includes a first compression or support mem-

ber 2210 in the form of first angle bracket 2213. First
angle bracket 2213 includes first flange 2211 that is
intended to extend vertically in operation when the pre-
fabricated wall assembly 2000 is attached to a building
structure, and second flange 2212 that is intended to
extend horizontally in operation. Second flange 2212
includes a plurality of apertures 2214 extending along
its length. The securing arrangement 2200 further in-
cludes a second compression or support member
2220 in the form of second angle bracket 2221 . Second
anglebracket 2221mirrors first anglebracket 2213 in that
it includes a first flange 2223 and second flange 2225,
with second flange 2225 including a plurality of apertures
(not shown) along its length. Both of the first compression
member 2210 and second compression member 2220
are configured for compressing opposed sides of the
masonry panel 2100.
[0103] The tensioning mechanism 2300 is configured
for pulling the first compression member 2210 and sec-
ond compression member 2220 towards each other to
thereby pre-compress the masonry panel 2100. The
tensioning mechanism 2300 includes a tensioning elon-
gatemember 2310 in the form of a preferably galvanised
rigid rod 2312. The rigid rod 2312 includes threaded end
at each end. The rigid rod 2312 is configured to extend
through the masonry panel 2100 via apertures in the
masonry units 2112, and be tensioned by fasteners, in
the form of screws 2320, extending through apertures
2214in the first compression member 2210 and similar
apertures (not shown) in the second compression mem-
ber 2220. The screws 2320 are threaded with a comple-
mentary internal thread which fits over the threaded rods
2312. As screws 2320 are tightened, this tensions the
rigid rod 2312 to pull the first compression member 2210
and the second compression member towards each
other to compress the masonry panel 2100 between
them.
[0104] As shown in figures 10, 11 and 13 include glass
panes 2850 supported by window frames 2860 may be
seated on the prefabricated panel assemblies. It is en-
visaged that a sealing sheet or flashingwill extend under-
neath the windowpane outwardly over the outer edge of
the masonry panel 2100. It is envisaged that a differently
sized prefabricated wall assemblies 2000 will be pro-
vided, depending on whether windows are required or
not. For example, the prefabricatedwall assembly 2000a
on the left-hand side shown in figure 7, 8 and 9will extend
from one floor to the same relative level on the next floor.
The smaller masonry panels 2100b shown in figures 7, 8
and 11 will be used to extend from the top of the window
pane on one level to the bottom of the window pane on a
vertically adjacent level. Another smaller prefabricated
wall assembly 2000c is shown in figure10, and is used for
making up the difference in height between the top of a
prefabricated wall assembly 2000b and the bottom of a
windowpane. The smaller prefabricated wall assembly
2000c is mounted on top of the larger prefabricated wall
assembly 2000b, with the
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[0105] In an alternative embodiment (not shown) is
envisaged that the prefabricated panel assemblies
may include built-in window frames with or without glass
panes.However, thiswould require thewindow frames to
be compressed together with the masonry units, and is
not preferred.
[0106] By providing an outer panel assembly 2050
connected to an inner panel assembly 2060 that are
rigidly connected to each other and supportable by a
wide variety of brackets as will be discussed below, it
is possible to reduce the stresses on windows and win-
dow frames.
[0107] It will be appreciatedbypersons skilled in theart
that a wide variety of alternative securing arrangements
and tensioning mechanisms could be used.
[0108] In an alternative embodiment (not shown), it is
envisaged that the tensioning member need not be rigid
and could be a flexible member such a steel cable.
[0109] Asmentioned previously, the prefabricated wall
assembly includes an inner panel 2700. The inner panel
2700 is substantially rectangular in shape, and includes a
rectangular planar insulation layer 2710andawaterproof
vapour layer 2720.
[0110] The planar insulation layer 2710 defines a pair
of major faces 2702 and four minor faces 2706 connect-
ing the major faces at edges 2704. The planar insulation
layer 2710 is surrounded by a frame 2730 that preferably
encloses the edges 2704 and minor faces 2706 of the
insulation layer 2710. In figure 12 a vertically aligned
plate 2735 is welded to an inwardly facing surface of
the uppermost edge member 2740 of frame 2730, the
vertically aligned plate 2735 extending above the edge
member 2730. In figure 17, the channel shaped edge
members 2740 are disposed in opposite orientation to
the edge members 2740 in figure 12. In figure 17, a
preferably steel sealing plate 2736 is provided that ex-
tends between the two panels from in front of the first
angle bracket 2213 to behind the inner insulation panel
2700,where it extends vertically in a similar fashion to the
vertically aligned plate 2735 of figure 12.
[0111] The frame 2730 is composed of four parallel
flange channel (PFC) edge members 2740 that are pre-
ferably U-shaped in cross-section, and are either welded
or bolted together
at their ends to form a rectangular shape corresponding
to the insulation layer2710. In thisway, thegeneral shape
of the inner panel 2700 is also rectangular, and substan-
tially coincides with the shape and dimensions of the
masonry panel 2100. The waterproof vapour layer
2720 is shown in figures 12 and 13 as being inside the
insulation layer 2710, however in alternative embodi-
ments, it is envisaged that the waterproof vapour layer
could be disposed outside of the insulation layer, or both
inside and outside.
[0112] Figure 18 shows a similar view to figure 13, but
with a slightly different sealing arrangement, in that seal-
ing plate 2738 is provided as flashing for sealing the
windowsill. In the embodiment shown in figure 18, the

window frame can be seen to be bolted or otherwise
anchored into rigid edge member 2740.
[0113] The inner panel 2700 can also include a layer of
plasterboard lining2760connected to the insulation layer
2710 by top hat members 2750, although it is preferable
that this is installed on site due to the frangible nature of
the plasterboard lining. When installing the plasterboard
lining on site, the screw lengths for securing the plaster-
board to the top hat members 2750 will have a suitable
end so that they do not pierce the vapour barrier It is
envisaged that, due to the fragility of the plasterboard
lining, the plasterboard lining layer 2760 would typically
be installed once the prefabricated wall assembly 2000
has been attached to the building structure on site, and
wouldnot be installed site for transport to theconstruction
site.
[0114] The inner panel 2700 is spaced from the ma-
sonry panel 2100 to allow for airflow and equal pressur-
isation between themasonry panel 2100 and inner panel
2700, thereby allowing for any water, such as from rain,
that has ingressed inside of the masonry panel 2100 to
dry.
[0115] The inner panel 2700 and masonry panel 2100
aredisposedwith theirmajor faces inalignmentwitheach
other, and are connected to each other along their top
edges, and preferably along the bottomedges aswell, by
a panel connecting arrangement 2950. The panel con-
necting arrangement 2950 includes a securing arrange-
ment 2960 in the formof a screwand nut assembly, and a
thermal barrier 2964. The thermal barrier 2964 is pre-
ferably in the shape of an elongate rectangular planar
strip, and is composed of amaterial that is heat resistant,
such as cementitious material; a fireproof plastic; carbon
fibre, basalt fiber; or any other suitable material. The
thermal barrier 2964 functions to reduce thermal bridging
between the outer panel assembly and the inner panel
assembly, for example in the event of a fire or the like.
[0116] As shown in figures 12 and 13, the first vertical
flange 2211 of the first compression member 2210 in-
cludes an aperture (not shown) for receiving the screw
2963 from a screw and nut assembly 2962. In an alter-
native embodiment, a bolt and nut assembly could be
used.
[0117] The thermal barrier also includes spaced aper-
tures along its length that coincide with the size and
spacing of apertures along the length of the first vertical
flange 2211 . Similarly, the outer wall of the U-shaped
edge members 2740 along an upper edge and lower
edge of the frame 2730 also includes spaced apertures
along its length for receiving screws 2963. Along an
upper edge of the masonry panel 2100 and frame
2730, screws 2963 extend through corresponding
spaced apertures in first vertical flange 2211 , thermal
barrier 2964 and the upper edge member 2740, and are
fastened by complementary nuts 2961 .
[0118] Similarly, along a lower edge of the masonry
panel 2100and frame2730, screws2963extend through
corresponding spaced apertures in the first flange 2223,
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thermal barrier 2964 and lower edgemember 2740 to be
secured with complementary nuts 2961 . In this way, the
masonry panel 2100 and the inner panel 2700 are held in
parallel alignmentwith each other, and spaced fromeach
other.
[0119] Asshown in figure15, it is further envisaged that
side angle brackets 2230 can be provided for supporting
the sides of the masonry panel 2100. The side angle
brackets 2230 are preferably not connected to the first
compression member 2210 and/or second compression
member 2220 as this would interfere with the compres-
sive loading by the tensioningmechanism2300. Instead,
the side angle brackets 2230 are preferably bolted to the
frame 2730, preferably with a thermal barrier 2964 ex-
tending between the side angle brackets 2230 and the
frame 2730 in the same way as described above.
[0120] As shown in figure 11 , the prefabricated wall
assembly can further include a pivot arm 2800 located to
each side of the frame2730. The pivot arm2800 includes
an arm member 2810 that is pivotably connected to a
fastening bracket 2830 that is adapted to be secured to
building structures 1 , 2. The arm member 2810 and
fastening bracket 2830 are connected at hinge 2820.
Similarly, another fastening bracket 2830 is secured to
frame 2730 and connected to an opposed end of arm
member 2810at hinge2820. The pivot arm2800 secures
the prefabricated wall assembly 2000 to the building
structure while still allowing for movement of the prefab-
ricated wall assembly 2000 due to thermal stresses
and/or strains.
[0121] The prefabricated wall assembly can also in-
clude a structural support bracket 2900 (shown in figures
10, 11 and 15) that is configured for attachment to the
structure of a building. The wind loading bracket 2900
includes a pair of plates 2910, 2920 extending at 90° to
each other. One of the plates 2910 includes a pair of
apertures2912 for securelymounting thebracket 2900 to
a building structure by anchor bolts 2913, preferably in a
horizontal alignment. The other plate 2920 extends ver-
tically and parallel with the inner panel. The vertically
extending plate 2920 includes a slot (not shown) that
extends vertically in operation.
[0122] Wind loading bracket 2900 is adapted for sup-
porting the prefabricated wall assembly against wind
loading forces generated by wind loading.
[0123] Thewind loading bracket 2900 is secured to the
frame2730byanut andbolt arrangement 2922 (shown in
figure 15). The bolt is movable within the vertical slot in
the vertical plates 2920, to allow for relative movement
between the frame 2730, and the building structure on
which the wind loading bracket 2900 is securely
mounted. In alternative embodiments it could be secured
by other means such as by using fasteners such as
screws, bolts or rivets, or by any other suitable means.
The wind loading bracket 2900 is configured for being
secured to a building structure such as a concrete slab 4
or column 3 preferably by an anchor bolt or similar
arrangement that can be sunk into, for example a con-

crete floor slab.
[0124] The fabric prefabricated wall assembly 2000
can also include a dead and wind loading bracket 2920
(as shown in figures 10, 11 and 14) that is designed for
supporting the dead weight of the prefabricated wall
assembly 2000, as well as against wind loading forces.
Thedeadandwind loadingbracket 2930 is in the formofa
flat plate 2931 with a pair of mounting apertures 2932 for
securely mounting the plates to a horizontal building
structure surface such as a floor slab, preferably using
anchor bolts 2934 or the like. The dead and wind loading
bracket 2930 does not allow for any vertical play between
the building structure and the prefabricated wall assem-
bly 2000 likely wind loading bracket 2900. The dead and
wind loading bracket 2920 is securely mounted to the
frame 2730, preferably by welding, however alternative
securing arrangement such as using fasteners such as
screws, bolts or rivets are envisaged.
[0125] Further, theprefabricatedwall assembly2000 is
configured for attachment to adjacent similar prefabri-
catedwall assemblies 2000bymeansof awall connector
arrangement 2980. The wall connector arrangement
2980 includes a rectangular protrusion 2982 (shown in
figures 16 and 12) that extends outwardly, and preferably
upwardly, from an upper edge member 2740 of frame
2730. The rectangular protrusion 2982 is securely con-
nected to the frame 2730 and preferably includes an
aperture 2984 to act as slinging formations by which
the prefabricated wall assembly 2000 can be rigged for
transport to and from the construction site, as well as by
which the prefabricated wall assembly 2000 can be lifted
or slung into place on site.
[0126] The rectangular protrusion 2982 is receivable
into a slot (not shown) in the lower edgemember 2740 of
frame2730 in a sliding fashion. It is envisage that, on site,
a prefabricated wall assembly 2000 will be slung into
position above a pre-installed similar prefabricated wall
assembly, and lowered until the rectangular protrusion of
the lower prefabricated wall assembly 2000 is received
into the slot, as a spigot and socket assembly 2986
(shown in figure 10). The rectangular protrusion may
be welded onto the frame 2730 of the adjacent prefab-
ricated wall assembly 2000 in order to be secured in
place.
[0127] The prefabricated wall assembly 2000 further
includes sealing formations, preferably in the form of
gaskets 2974 for sealing around an outer periphery of
the frame2730.Oneupper gasket 2975, preferably in the
form of rubber, silicon or plastic liners mounted to alumi-
nium carriers or tracks, is provided disposed along the
length of an outer surface of the vertically aligned plate
2735, for abutment with an inner edge of the lowest edge
member 2740 of a similar prefabricated panel assembly
2000 located above. This prevents water from flowing in
from outside between horizontal gaps between the ad-
jacent prefabricated panel assemblies 2000. Further,
side gaskets 2977 are provided (shown in figure 16)
for sealing the vertical gap between adjacent similar
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prefabricatedpanel assemblies2000 laid side to side. It is
further envisaged that a waterproof sealing sheet 2976,
preferably composed of tough waterproof material such
as silicone, and preferably embedded in sealant, may be
provided to seal the top of the prefabricated panel as-
sembly 2000 where it abuts with a similar prefabricated
panel assembly 2000 lying next to it. Such a waterproof
sealing sheet 2976 is shown in broken lines in figure 16.
[0128] In this way, a prefabricated panel assembly
2000 may be provided that can be mostly assembled
off-site and slung into position on the frame of a building
structure, and which allows for movement due to thermal
stresses, water ingress and air movement , while also
providing for the required levels of water tightness.

Manufacture

[0129] During manufacture, it is envisaged that, in
order to manufacture the prefabricated wall assembly,
initially an inner frame assembly similar to those de-
scribed above will be constructed. The lower support/-
compressionmember will then be connected to the inner
frame assembly, preferably by a panel connecting ar-
rangement as described above. Tensioning members
are then inserted into the lower support/compression
member. Side support members will be securely con-
nected to the lower support with fasteners.
[0130] Layersofmasonryunitswill thenbeconstructed
onto the lower support/compression member, building
onto the tensioning members, preferably using settable
material such as mortar between the masonry units.
Connector clips will be built in between the layers of
masonry units at bed joints towards the side edges of
the masonry panel, and preferably extend towards the
inner frame assembly from the masonry panel.
[0131] Side support members will be engagedwith the
connector clips as they are built into the masonry panel.
Upper support/compression member will then be laid on
top of the masonry panel, and loosely connected to the
side support members to hold the panel in alignment.
Fasteners will be loosely attached to the top of the
tensioning members to hold the upper support and lower
support together. The settable material will then be al-
lowed to cure, completing the masonry panel.
[0132] The tensioning members are then tensioned to
compress the masonry units between the upper support
and the lower support.
[0133] At this stage, the fasteners of the adjustment
mechanism will be tightened to create a rigid outer panel
frame.Theupper supportwill thenbesecurely connected
to the inner frame assembly.

Interpretation

Embodiments:

[0134] Reference throughout this specification to "one
embodiment" or "anembodiment"means thataparticular

feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one
embodiment of the present invention. Thus, appear-
ances of the phrases "in one embodiment" or "in an
embodiment" in various places throughout this specifica-
tion are not necessarily all referring to the same embodi-
ment, but may do so.
[0135] Similarly it should be appreciated that in the
above description of example embodiments of the inven-
tion, various features of the invention are sometimes
grouped together in a single embodiment, figure, or
description thereof for the purpose of streamlining the
disclosureandaiding in theunderstandingof oneormore
of the various inventive aspects. This method of disclo-
sure, however, is not to be interpreted as reflecting an
intention that the claimed invention requires more fea-
tures than are expressly recited in each claim. Rather, as
the following claims reflect, inventive aspects lie in less
than all features of a single foregoing disclosed embodi-
ment. Thus, the claims following theDetailedDescription
are hereby expressly incorporated into this Detailed De-
scription, with each claim standing on its own as a sepa-
rate embodiment of this invention.

Comprising and Including

[0136] In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or neces-
sary implication, the word "comprise" or variations such
as "comprises" or "comprising" are 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 invention.
[0137] Any one of the terms: including or which in-
cludes or that includes as used herein is also an open
term that also means including at least the elements/-
features that follow the term, but not excluding others.
Thus, including is synonymouswith andmeans compris-
ing.

Industrial Applicability

[0138] It is apparent from the above, that the arrange-
ments described are applicable to the construction in-
dustries.

Claims

1. Aprefabricatedwall assembly (1000,2000)compris-
ing:

a. an outer frame assembly connected to a
masonry panel assembly, the masonry panel
assembly comprising a plurality of masonry
units (2112) compressed into at least one ma-
sonry panel;
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b. an inner frame assembly attached to an in-
sulation panel (2700);
c. the masonry panel and the insulation panel
(2700) being spaced at a distance from each
other by an air gap;
d. the inner frame assembly and the outer frame
assembly being securely connected to each
other at one or more connecting assemblies;
e. the prefabricated wall assembly being con-
figured for being connected to the outside of a
building structure as cladding.

2. The prefabricated wall assembly (1000) as claimed
in claim 1, further including at least one or more
support brackets (200) on which the prefabricated
wall assembly (1000)maybesupportedbyabuilding
structure.

3. The prefabricated wall assembly (1000) as claimed
in either of claims 1 or 2, further including a wall
connector arrangement (2980) configured for se-
curely engaging a prefabricated wall assembly
(1000) with an adjacent similar prefabricated wall
assembly (1000).

4. The prefabricated wall assembly (1000) as claimed
in any of claims 1 to 3, further including slinging
formationsassociatedwith oneor both selected from
the outer frame assembly and the inner frame as-
sembly, the slinging formations being configured for
slinging of the prefabricated wall assembly (1000)
during installation of the prefabricatedwall assembly
(1000) on a building structure.

5. The prefabricated wall assembly (1000) as claimed
in claim 4, wherein the slinging formations are con-
figured for being received into complementary re-
cesses in an adjacent similar prefabricated wall as-
sembly (1000) as the wall connector arrangement
(2980).

6. The prefabricated wall assembly (1000) as claimed
in any of claims 1 to 5, wherein the masonry panel
assembly comprises:

a. a first compression member (2210) adapted
for compressingat least one side of themasonry
panel;
b. a second compression member (2220)
adapted for compressing at least on opposed
side of the masonry panel; and
c. a tensioning arrangement configured for pull-
ing the first compression member (2210) and
second compression member (2220) towards
each other to thereby compress the masonry
panel,

preferably the tensioning arrangement includes:

d. at least one or more tensioning elongate
members; and
e. fasteners for fastening the tensioning elon-
gate member between the first compression
member (2210) and second compressionmem-
ber (2220) under tension.

7. The prefabricated wall assembly (1000) as claimed
in any of claims 1 to 6, wherein the outer frame
assembly and the inner frame assembly are con-
nected to each other around the periphery of the
masonry panel and the insulation panel (2700).

8. The prefabricated wall assembly (1000) as claimed
in any of claims 1 to 7, wherein the insulation panel
(2700) defines a pair of major faces spaced apart
fromat least one ormoreminor faces (2706), and the
inner frame assembly includes rigid edge members
that enclose the at least one or more minor faces
(2706) of the insulation panel (2700).

9. The prefabricated wall assembly (1000) of any of
claims 1 to 8, wherein the prefabricated panel as-
sembly includes sealing formations for sealing
around an outer periphery of the frame.

10. The prefabricated wall assembly (1000) as claimed
in claim 9, wherein the sealing formation includes
gaskets (3974) extending vertically along an outer
minor face of the inner frame.

11. The prefabricated wall assembly (1000) as claimed
in any of claims 7 to 10, wherein the outer frame
assembly includes rigid side support members
(4082) securely attachable between the first com-
pression member (2210) and the second compres-
sionmember (2220), the rigid side supportmembers
(4082) being adjustable in length.

12. The prefabricated wall assembly (1000) as claimed
in claim 11, wherein the rigid side support members
(4082) include an adjustment mechanism allowing
for adjustable connection of the rigid sidemember to
one or more selected from the first compression
member (2210) and the second compression mem-
ber (2220).

13. The prefabricated wall assembly (1000) as claimed
in either of claims 11 to 12, wherein the prefabricated
wall assembly (1000) includes at least one or more
clip members extending from between the masonry
units (2112) to the rigid side members.

14. A building structure (4000) including a prefabricated
wall assembly (1000, 2000) as claimed in any one of
claims 1 to 13.

15. A method of manufacturing a prefabricated wall as-

5

10

15

20

25

30

35

40

45

50

55



14

25 EP 4 121 612 B1 26

sembly (1000, 2000), the method comprising the
steps of:

a. manufacturing a prefabricated wall assembly
(1000) as claimed in any of claims 1 to 13;
b. transporting the prefabricated wall assembly
(1000) to an installation site; and
c. securing the prefabricated wall assembly
(1000) to a building structure.

Patentansprüche

1. Eine vorgefertigte Wandbaugruppe (1000, 2000),
enthaltend:

a. eine äußereRahmenbaugruppe, diemit einer
Mauerwerksplattenbaugruppe verbunden ist,
wobei die Mauerwerksplattenbaugruppe eine
Vielzahl von Mauerwerkseinheiten (2112) um-
fasst, die zu mindestens einer Mauerwerksplat-
te zusammengepresst sind;
b. eine innere Rahmenanordnung, die an einer
Dämmplatte (2700) befestigt ist;
c. wobei die Mauerwerksplatte und die Dämm-
platte (2700) durch einen Luftspalt voneinander
beabstandet sind;
d. wobei die innere Rahmenbaugruppe und die
äußereRahmenbaugruppeaneinemodermeh-
reren Verbindungselementen sicher miteinan-
der verbunden sind;
e. die vorgefertigte Wandbaugruppe ist so ge-
staltet, dass sie an der Außenseite einer Ge-
bäudestruktur als Verkleidung angebracht wer-
den kann.

2. Die vorgefertigte Wandbaugruppe (1000) nach An-
spruch 1, die ferner mindestens eine oder mehrere
Stützkonsolen (200) umfasst, auf denen die vorge-
fertigteWandbaugruppe (1000) von einer Gebäude-
struktur getragen werden kann.

3. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 1 oder 2, ferner mit einer Wand-
verbindungskonstruktion (2980), die so konfiguriert
ist, dass sie eine vorgefertigte Wandbaugruppe
(1000) sicher mit einer benachbarten ähnlichen vor-
gefertigtenWandbaugruppe (1000) in Eingriff bringt.

4. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nemderAnsprüche1bis 3, die fernerAnschlagmittel
enthält, die mit einem oder beiden aus der äußeren
Rahmenkonstruktion und der inneren Rahmenkon-
struktion ausgewählten Elementen verbunden sind,
wobei die Anschlagmittel zum Anschlagen der vor-
gefertigten Wandbaugruppe (1000) während der In-
stallation der vorgefertigtenWandbaugruppe (1000)
an einer Gebäudestruktur konfiguriert sind.

5. Die vorgefertigte Wandbaugruppe (1000) nach An-
spruch 4, wobei die Anschlagmittel so konfiguriert
sind, dass sie in komplementäre Aussparungen in
einer benachbarten ähnlichen vorgefertigtenWand-
baugruppe (1000) wie die Wandverbinderanord-
nung (2980) aufgenommen werden.

6. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 1 bis 5, wobei die Mauerwerk-
splatten-Baugruppe umfasst:

a. ein erstes Druckelement (2210), das zum
Zusammendrücken mindestens einer Seite
der Mauerplatte geeignet ist;
b. ein zweites Kompressionselement (2220),
das zum Komprimieren zumindest einer gegen-
überliegenden Seite der Mauerplatte geeignet
ist; und
c. eine Spannanordnung, die so konfiguriert ist,
dass sie das erste Kompressionselement
(2210) und das zweite Kompressionselement
(2220) zusammenzieht, um dadurch dieMauer-
werksplatte zusammenzudrücken,

vorzugsweise umfasst die Spannvorrichtung:

d.mindestens ein odermehrere länglicheSpan-
nelemente; und
e. Befestigungselemente zur Befestigung des
länglichen Spannelementes zwischen dem ers-
ten Druckelement (2210) und dem zweiten
Druckelement (2220) unter Spannung.

7. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 1 bis 6, wobei die äußere Rah-
menbaugruppe und die innere Rahmenbaugruppe
um den Umfang der Mauerwerksplatte und der
Dämmplatte (2700) herum miteinander verbunden
sind.

8. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 1 bis 7, wobei die Dämmplatte
(2700) ein Paar von Hauptflächen definiert, die von
mindestens einer oder mehreren Nebenflächen
(2706) beabstandet sind, und die innere Rahmen-
konstruktion starre Randelemente enthält, die die
mindestens eine oder mehreren Nebenflächen
(2706) der Dämmplatte (2700) umschließen.

9. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 1 bis 8, wobei die vorgefertigte
Plattenkonstruktion Dichtungsformen zum Abdich-
ten um einen Außenumfang des Rahmens herum
aufweist.

10. Die vorgefertigte Wandbaugruppe (1000) nach An-
spruch 9, wobei die Dichtungsanordnung Dichtun-
gen (3974) umfasst, die sich vertikal entlang einer
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äußeren Nebenfläche des Innenrahmens erstre-
cken.

11. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nem der Ansprüche 7 bis 10, wobei die äußere
Rahmenkonstruktion starre seitliche Stützelemente
(4082) enthält, die sicher zwischen dem ersten
Druckelement (2210) und dem zweiten Druckele-
ment (2220) befestigt werden können, wobei die
starren seitlichenStützelemente (4082) in der Länge
verstellbar sind.

12. Die vorgefertigte Wandbaugruppe (1000) nach An-
spruch 11, wobei die starren Seitenstützelemente
(4082) einen Einstellmechanismus umfassen, der
eine einstellbare Verbindung des starren Seitenele-
ments mit einem oder mehreren aus dem ersten
Druckelement (2210) und dem zweiten Druckele-
ment (2220) ausgewählten Elementen ermöglicht.

13. Die vorgefertigte Wandbaugruppe (1000) nach ei-
nemderAnsprüche11bis12,wobeidie vorgefertigte
Wandbaugruppe (1000) mindestens ein oder meh-
rere Klammerelemente enthält, die sich zwischen
den Mauerwerkselementen (2112) zu den starren
Seitenelementen erstrecken.

14. Eine Gebäudestruktur mit einer vorgefertigten
Wandbaugruppe (1000) nach einem der Ansprüche
1 bis 13.

15. Verfahren zur Herstellung einer vorgefertigten
Wandbaugruppe (1000), wobei das Verfahren die
folgenden Schritte umfasst:

a. Herstellung einer vorgefertigten Wandbau-
gruppe (1000) nach einem der Ansprüche 1
bis 13;
b. Transport der vorgefertigtenWandbaugruppe
(1000) zu einem Installationsort; und
c. die Befestigung der vorgefertigten Wand
(1000) an einer Gebäudestruktur.

Revendications

1. Ensemble mural préfabriqué (1000, 2000) compre-
nant :

a. un ensemble cadre externe raccordé à un
ensemble panneau de maçonnerie, l’ensemble
panneau de maçonnerie comprenant une plu-
ralité d’unités de maçonnerie (2112) compri-
mées en au moins un panneau de maçonnerie ;
b. un ensemble cadre interne fixé à un panneau
isolant (2700) ;
c. le panneau de maçonnerie et le panneau
isolant (2700) étant espacés l’un de l’autre par

un écart d’air ;
d. l’ensemble cadre interne et l’ensemble cadre
externe étant solidement raccordés l’un à l’autre
par un ou plusieurs ensembles de raccord ;
e. l’ensemble mural préfabriqué étant conçu
pour être raccordé à l’extérieur d’une structure
de bâtiment comme bardage.

2. Ensemble mural préfabriqué (1000) selon la reven-
dication 1, comportant en outre au moins une ou
plusieurs consoles (200) sur lesquelles l’ensemble
mural préfabriqué (1000) peut être supporté par une
structure de bâtiment.

3. Ensemble mural préfabriqué (1000) selon l’une des
revendications 1 ou 2, comportant en outre un agen-
cement de raccord mural (2980) conçu pour mettre
solidement en prise un ensemble mural préfabriqué
(1000) à un ensemble mural préfabriqué (1000)
adjacent similaire.

4. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 1 à 3, comportant en
outre des formations d’élingage associées à l’un
ou aux deux ensembles choisis parmi l’ensemble
cadre externe et l’ensemble cadre interne, les for-
mations d’élingage étant conçues pour l’élingage de
l’ensemble mural préfabriqué (1000) lors de l’instal-
lation de l’ensemble mural préfabriqué (1000) sur
une structure de bâtiment.

5. Ensemble mural préfabriqué (1000) selon la reven-
dication4,dans lequel les formationsd’élingagesont
conçues pour être reçues dans des évidements
complémentaires dans un ensemble mural préfa-
briqué (1000) adjacent similaire à l’agencement de
raccord mural (2980).

6. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 1 à 5, dans lequel l’en-
semble panneau de maçonnerie comprend :

a. un premier élément de compression (2210)
conçu pour comprimer au moins un côté du
panneau de maçonnerie ;
b. un second élément de compression (2220)
conçu pour comprimer aumoins un côté opposé
du panneau de maçonnerie ; et
c. un agencement de tension conçu pour tirer le
premier élément de compression (2210) et le
second élément de compression (2220) l’un
vers l’autre afin de comprimer le panneau de
maçonnerie,

de préférence, l’agencement de tension comporte :

d. au moins un ou plusieurs éléments allongés
de tension ; et
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e. des éléments de fixation pour fixer l’élément
allongé de tension entre le premier élément de
compression (2210) et le second élément de
compression (2220) sous tension.

7. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 1 à 6, dans lequel l’en-
semble cadre externe et l’ensemble cadre interne
sont raccordés l’un à l’autre autour de la périphérie
du panneau de maçonnerie et du panneau isolant
(2700).

8. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 1 à 7, dans lequel le
panneau isolant (2700) définit une paire de faces
principales espacées d’au moins une ou plusieurs
faces mineures (2706), et l’ensemble cadre interne
comporte des éléments de chant rigides qui entou-
rent au moins une ou plusieurs faces mineures
(2706) du panneau isolant (2700).

9. Ensemble mural préfabriqué (1000) de l’une quel-
conque des revendications 1 à 8, dans lequel l’en-
semble panneau préfabriqué comporte des forma-
tions d’étanchéité pour l’étanchéité autour d’une
périphérie externe du cadre.

10. Ensemble mural préfabriqué (1000) selon la reven-
dication 9, dans lequel la formation d’étanchéité
comporte des joints d’étanchéité (3974) s’étendant
verticalement le long d’une face mineure externe du
cadre interne.

11. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 7 à 10, dans lequel l’en-
semble cadre externe comporte des éléments de
support latéraux rigides (4082) solidement fixés en-
tre le premier élément de compression (2210) et le
second élément de compression (2220), les élé-
ments de support latéraux rigides (4082) étant ré-
glables en longueur.

12. Ensemble mural préfabriqué (1000) selon la reven-
dication 11, dans lequel les éléments de support
latéraux rigides (4082) comportent un mécanisme
de réglage permettant de régler le raccord de l’élé-
ment latéral rigideàunouplusieurs éléments choisis
parmi le premier élément de compression (2210) et
le second élément de compression (2220).

13. Ensemblemural préfabriqué (1000) selon l’unequel-
conque des revendications 11 à 12, dans lequel
l’ensemble mural préfabriqué (1000) comporte au
moins un ou plusieurs éléments d’agrafe s’étendant
entre les unités de maçonnerie (2112) et les élé-
ments latéraux rigides.

14. Structure de bâtiment (4000) comportant un en-

semble mural préfabriqué (1000, 2000) selon l’une
quelconque des revendications 1 à 13.

15. Procédé de fabrication d’un ensemble mural préfa-
briqué (1000, 2000), le procédé comprenant les
étapes consistant à :

a. fabriquer un ensemble mural préfabriqué
(1000) selon l’une quelconque des revendica-
tions 1 à 13 ;
b. transporter l’ensemble mural préfabriqué
(1000) vers un site d’installation ; et
c. fixer solidement l’ensemblemural préfabriqué
(1000) à une structure de bâtiment.
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