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(54) A PRECAST MODULAR WALL SYSTEM

(57) The present invention provides a precast mod-
ular wall system (10) comprising an inner leaf (12) and
an outer leaf (14) secured in spaced relationship such
as to define a cavity therebetween, and an exterior skin
(18) secured tothe outerleaf(14)by a plurality of brackets
20, 120) operable to permit limited planar displacement
of the exterior skin relative to the outer leaf, and which
are thus arranged to reduce on site construction time and
complexity.
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Description

Field of the invention

[0001] The presentinvention relates to a precast mod-
ular wall system and a building fagade produced from an
array of such wall systems and which are arranged to
reduce on site construction time and complexity.

Background of the invention

[0002] In the construction industry, both in the com-
mercial and residential space, there has been a steady
move towards the use of precast concrete elements in
order to reduce the time and therefore cost spent on site,
in addition to improving the fit and finish of developments
constructed with such concrete elements.

[0003] By manufacturing elements such as wall and
floor panels off site a significant reduction in site time has
been achieved, in addition to allowing greater dimension-
al accuracies/tolerances and quality of the finished com-
ponents to be achieved, along with a corresponding im-
provement in the levels of quality control and increased
overall U values for the finished building. Elements such
as building facades can be factory produced with insu-
lation preinstalled, along with the casting in situ of serv-
ices such as electrical conduits and socket boxes, etc.,
while the improved surface finish achieved through fac-
tory production provides ready to paint surfaces on
wall/ceiling panels, again greatly reducing the site time
that would otherwise be required for first and second fix-
es. As aresultofthese improvements windows and doors
can be pre-ordered from drawings due to the close di-
mensional tolerances the panels can be manufactured to.
[0004] In constructing building facades and outer walls
using precast concrete elements, the conventional meth-
od involves the factory production of a so called concrete
twin wall sections, each comprising an inner leaf and an
outer leaf which are tied together by cast in site metal or
fibre tie members such as steel lattice girders which fix
the two leaves in spaced parallel relationship such as to
define a cavity therebetween, on one or both inner faces
of which may be provided a layer of suitable insulation.
Once on site an array of the panels are fixed in edge to
edge alignment to form the fagade of the building, and
concrete is poured into the cavity to fill same. The final
wall is therefore effectively a solid concrete construction
with a high quality paint ready finish on one or both sides.
[0005] This form of building may be used in various
applications to produce elements such as push walls,
beam walls, retaining walls, blast walls, basement walls,
etc.

[0006] Depending on the design of building, an outer
cosmetic layer of brickwork may then be constructed on
site against the exterior face of the outer concrete leaf
and extending across the multiple wall sections in order
to cover the joint between adjacent sections and provide
a seamless overall finish to the exterior of the building.
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This is arelatively time consuming and skilled procedure
which therefore adds time and cost to the overall build
and most importantly to the time spend on site.

[0007] Itis therefore an object of the present invention
to provide a precast modular wall system which over-
comes the above mentioned issue.

Summary of the invention

[0008] According to a first aspect of the present inven-
tion there is provided a precast modular wall system com-
prising an inner leaf and an outer leaf secured in spaced
relationship such as to define a cavity therebetween; and
an exterior skin secured to the outer leaf by a plurality of
brackets operable to permit limited planar displacement
of the exterior skin relative to the outer leaf.

[0009] Preferably, the bracket comprises a mounting
plate secured to the outer leaf, a support plate secured
to the exterior skin, and a coupling permitting the mount-
ing plate and the support plate to be fixed to one another
in a range of relative positions.

[0010] Preferably, the bracketcomprises abolt extend-
ing from the mounting plate through a circular opening
in the support plate, and a circular filler washer captured
inthe circular opening and having an elongate slottherein
through which the bolt passes.

[0011] Preferably, the support plate is at least partially
precast into the exterior skin.

[0012] Preferably, the mounting plate comprises a
channel precast into the outer leaf and a bolt having a
head captured in the channel and a shaft projecting from
the outer leaf.

[0013] Preferably, the mounting plate comprises an S
shaped plate extending between the outer leaf and the
exterior skin.

[0014] Preferably, the mounting plate is secured to the
outer leaf via the bolt.

[0015] Preferably, the bolt extends directly into the
bracket.
[0016] Preferably, the support plate is at least partially

precast into the exterior skin.

[0017] Preferably, the support plate comprises a plu-
rality of outwardly projecting retention members.

[0018] Preferably, the wall system comprises insula-
tion provided between the outer leaf and the exterior skin.
[0019] Preferably, the exterior skin comprises a re-
peating geometric pattern on an exterior face.

[0020] Preferably, the repeating geometric pattern
comprises a brick effect.

[0021] Preferably, the wall system comprises at least
one door or window.

[0022] Preferably, the inner leaf and the outer leaf are
formed from precast concrete.

[0023] Preferably, the wall system comprises a plural-
ity of tie members securing the inner leaf to the outer leaf.
[0024] Preferably, the exterior skin comprising a plu-
rality of openings through each of which a respective
bracket is accessible.
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[0025] Preferably, the wall system comprises a plug
securable within each of the openings to occlude the re-
spective bracket.

[0026] According to a second aspect of the present
invention there is provided a building facade comprising
a plurality of the precast modular wall systems according
to any of the preceding claims arranged in a linear array
and in which the exterior skins of adjacent wall systems
are displaced relative to the respective outer leaf in order
to be in alignment with one another.

[0027] Preferably, the cavity between the inner and
outer leaf of each wall system is filled with concrete fol-
lowing the fixation of the wall systems on site.

Brief description of the drawings

[0028] The present invention will now be described
with reference to the accompanying drawings, which in-
clude the following figures:

Figure 1 illustrates a sectioned side elevation of a
precast modular wall system according to an em-
bodiment of the present invention:

Figure 2 illustrates a perspective view of the wall
system illustrated in Figure 1;

Figure 3illustrates afront elevation of the wall system
illustrated in Figures 1 and 2;

Figure 4 illustrates a perspective view of a first type
of bracket forming part of the precast modular wall
system of the invention;

Figure 5 illustrates a front elevation of the bracket
illustrated in Figure 4;

Figure 6 illustrates an exploded side elevation of the
bracket illustrated in Figures 4 and 5;

Figure 7 illustrates an exploded plan view of the
bracket of Figures 4 to 6;

Figure 8 illustrates a perspective view of a second
type of bracket forming part of the precast modular
wall system of the invention;

Figure 9 illustrates a front elevation of the bracket
illustrated in Figure 7;

Figure 10 illustrates an exploded side elevation of
the bracket illustrated in Figures 8 and 9; and

Figure 11 illustrates an exploded plan view of the
bracket of Figures 8 to 10;
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Detailed description of the drawings

[0029] Referring now to the accompanying drawings
there is illustrated a precast modular wall system, gen-
erally indicated as 10, for use in the construction of build-
ings such as residential or commercial properties, and
which system 10 facilitates the exact alignment of adja-
cent sections or panels of a wall in order to allow the
seamless continuity of an outer cosmetic layer or finish,
for example a brick effect finish or other repeating geo-
metric pattern, to be achieved onsite following the fixing
of the wall system 10 in place.

[0030] The precast modular wall system 10 of the in-
vention is designed to be factory produced off site and
then transported to site for erection, allowing for consist-
ent dimensional accuracy and finish to be achieved. The
system 10 allows an outer wall of a building (not shown)
to be produced by locating a plurality of the wall
systems10 in edge to edge alignment with one another,
and securing each of the wall systems 10 in position by
conventional means, for example tying above a precast
floor slab (not shown) or the like, and utilising steel up-
rights or the like cast into the floor to secure each panel
of wall system 10 in place. Any other suitable means may
of course be used to secure the wall systems 10 is a
place.

[0031] While the above technique for locating and se-
curing the wall systems 10 in place is relatively conven-
tional, the wall system 10 of the invention differs from the
art by providing an exterior skin 18 having a brick effect
or the like on the outwardly facing surface thereof, the
position of which exterior skin 18 may be adjusted in order
to allow adjacent exterior skins to be aligned as herein-
after described, therefore allowing a significant reduction
in site time to be achieved by avoiding the requirement
to lay brickwork or apply a finishing skin to the erected
precast twin wall.

[0032] The modular wall system 10 comprises a pre-
cast concrete inner leaf 12, a corresponding precast con-
crete outer leaf 14 secured in spaced relationship to the
inner leaf 12 via an array of conventional tie members
such as steel lattice girders (not shown) so as to define
a cavity 16 between the leaves 12, 14. Once the wall
system 10 is erected on site and secured in position con-
crete is then poured onsite in order to fill the cavity 16
such as to effectively provide a solid concrete wall.
[0033] The wall system 10 additionally comprises the
exterior skin 18, which is preferably in the form of a rel-
atively thin precast concrete panel whose exterior face
22 is cast or otherwise provided with a repeating geo-
metric pattern, most preferably a brick effect finish as
clearly visible in Figures 2 and 3, in order to replicate a
conventional brick outer layer to the wall system 10 and
therefore the finished building. The exterior skin 18 is
secured to and spaced apart from the outer leaf 14 via
an array of brackets 20, 120 the configuration and oper-
ation of which will be described in greater detail herein-
after. These brackets 20,120 permit relative displace-
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ment between the exterior skin 18 and the outer leaf 14,
in particular planar displacement of the exterior skin 18,
in order to allow the geometric pattern of adjacent wall
systems 10 to be aligned with one another subsequent
to the wall systems 10 being secured in position onsite.
This functionality facilitates the appearance of a contin-
uous brickwork finish to the exterior of the building by
allowing the rows of brick effect to be vertically aligned
between adjacent wall systems 10 such that each hori-
zontal row of brick on one exterior skin 18 runs seam-
lessly into the respective horizontal row on the adjacent
exterior skin 18 of the wall systems 10.

[0034] The precast modular wall system 10 preferably
comprises a layer of solid insulation 24 sandwiched be-
tween the exterior skin 18 and the outer leaf 14, and
which may be of any suitable material and dimensions
such as to provide a desired U value for the wall system
10.

[0035] Referring now to Figures 4 to 7 the bracket 20
is shown in greater detail and in isolation from the re-
mainder of the modular wall system 10. The bracket 20
comprises a channel 26 which is cast into the outer leaf
14 adjacent the outer surface thereof. Captured within
the channel 26 are a pair of bolts 28, a head 30 of each
of the bolts 28 being contained within the channel 26 and
dimensioned such that the head 30 can be captured with-
in the channel 26. A shaft 32 of each of the bolts 28
projects substantially perpendicularly from the channel
26 and is dimensioned to extend externally of the outer
leaf 14. It will thus be appreciated that the channel 26
serves as an anchor for the bolts 28 while permitting a
limited range of displacement of the bolts 28 prior to cast-
ing the outer leaf 14, in order to allow the positions of the
bolts 28 to be fine tuned. It will therefore also be under-
stood that any other functional equivalent of the channel
26 may be employed to secure the pair of bolts 28 to the
outer leaf 14.

[0036] The bracket 20 further comprises an elongate
S-shaped mounting plate 34 secured to the outer leaf 14
via the pair of bolts 28 in conventional fashion, and which
mounting plate 34 is dimensioned to extend to and abut
against the opposing face of the exterior skin 18 for con-
nection thereto as hereinafter described, in order to both
support the exterior skin 18 while permitting limited rel-
ative displacement therefore prior to final fixing.

[0037] The bracket20 additionally comprisesa support
plate 36 which in the embodiment illustrated is a square
section of steel, the support plate 36 being secured to
and preferably cast into the exterior skin 18 in order to
facilitate connection to the mounting plate 34 as herein-
after described. In order to robustly anchor the support
plate 36 into the precast concrete exterior skin 18 the
support plate 36 is preferably provided with an array of
outwardly projecting retention members 38 which it will
be appreciated may be of any other suitable form once
this anchoring functionality is achieved. The array of re-
tention members 38 increase the anchoring between the
support plate 36 and the exterior skin 18.
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[0038] The support plate 36 is provided with a central
circular opening 40 therein which facilities the provision
of a coupling 42 forming part of the bracket 20, and which
permits the relative movement between the exterior skin
18 and the outer leaf 14 as hereinafter described.
[0039] The coupling 42 comprises a circular filler wash-
er 44 captured for rotation within the circular opening 40,
the filler washer 44 including an elongate slot 46 therein
through which a bolt 48, forming part of the coupling 42,
passes from the mounting plate 34 and is secured via a
1st nut 50 threaded onto the bolt 48. Once the position
of the exterior skin 18 has been finalised, the 15t nut 50
is tightened against the filler washer 44 in order to secure
the support plate 38 to the mounting plate 24 while also
immobilising the coupling 42. A cover plate 52 is prefer-
ably located over the filler washer 44 and secured in po-
sition by a conventional washer 54 and 2nd nut 56.
[0040] During the initial installation of the wall systems
10, the 1stnut 50 is loosened to allow the coupling 42 to
move freely, such that the filler washer 44 can be rotated
so as to set the slot 46 in a particular orientation to enable
requisite movement of the exterior skin 18 until the rows
of brick effect can be aligned with the corresponding rows
on the adjacent wall system 10. The provision of the slot
46 permits limited displacement of the exterior skin 18
relative to the outer leaf 14, and in particular by the overall
length of the slot 46, which is therefore dimensioned to
provide sufficient adjustment to allow alignment of the
brick effect finish on the outer face of the exterior skin 18
between adjacent wall systems 10, regardless of the in-
itial relative alignments when adjacent wall systems 10
are secured in position onsite. Once the exterior skins
have been correctly positioned the 15t nut can be tight-
ened to immobilise the coupling 42 and thus the exterior
skin 18. The 2"d nut 56 may then be tightened to secure
the cover plate 52 so as to occlude the filler washer 44.
[0041] Referring now to Figures 8 to 11 a second form
of bracket 120 is disclosed, in which like components
have been accorded like reference numerals and unless
otherwise stated perform a like function.

[0042] The bracket120does notprovide the sameload
bearing capability as the bracket 20 and may therefore
be seen as a secondary or complimentary bracket 120
which may be located at various points about the wall
system 10 in order to provide an increased number of
support points at which adjustments to the relative posi-
tion of the exterior skin 18 may be effected. The bracket
120 again comprises a cast in channel 126 but forgoes
the mounting plate 34, instead including a single bolt 128
extending from the channel 126 directly into the coupling
142 captured within the support plate 136 opposite the
channel 126.

[0043] In order to permit access to the coupling 142
(and coupling 42 of the first bracket 20), to allow a 1st
nut 50, 150 to be loosened and tightened before and after
relative adjustment of the position of the exterior skin 18,
the exterior skin 18 is provided with an opening or access
port 58 aligned with each of the support plates 36 and
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136, as illustrated in Figure 3. Once the position of the
exterior skin 18 has been adjusted and fixed a conven-
tional or custom made brick (not shown) may be inserted
into the opening 58 and secured in position using con-
ventional grout or the like. This brick will then be indis-
tinguishable from the surrounding brick effect, again en-
suring a seamless finish to the exterior of the building.
[0044] Thus in use multiple units of the wall system 10
are secured in position side by side and fixed in place by
conventional means, which may include gaskets be-
tween adjacent wall systems 10, between each wall sys-
tem 10 and a precast or poured in situ floor slab, steel
lattice reinforcing members, etc. Once secured in posi-
tion the cavity 16 between the inner and outer leaf 12,
14 is filled with concrete and allowed to set. The exterior
skin 18 of each wall system 10 may then be individually
adjusted, primarily in a vertical direction/in plane horizon-
tal direction via the action of the coupling 42, 142, in order
to align the rows of brick effect or other geometric pat-
terned finish between adjacent wall systems 10. Once
aligned the exterior skins 18 are fixed in position by tight-
ening the nuts 50, 56, 150, 156 in order to immobilise
each of the couplings 42, 142, and a brick is then secured
into each of the openings 58 in order to finish the exterior
of the building. All windows and doors (not shown) are
preferably installed in the individual wall systems 10 as
required, and the interior of the inner leaf 12 is then ready
to be painted and the remaining second fix procedures
may then be immediately undertaken.

[0045] The precast modular wall system 10 of the in-
vention thus permits a wall of a building to be effectively
fully constructed offsite and thus to an extremely high
standard and level of finish, before a final finished pro-
cedure is used to quickly and easily align the exterior
skins 18 to provide a seamless brick effect finish to the
exterior of the building.

Claims

1. A precast modular wall system comprising an inner
leaf and an outer leaf secured in spaced relationship
such as to define a cavity therebetween; and an ex-
terior skin secured to the outer leaf by a plurality of
brackets operable to permit limited planar displace-
ment of the exterior skin relative to the outer leaf.

2. A precast modular wall system according to claim 1
in which the bracket comprises a mounting plate se-
cured to the outer leaf, a support plate secured to
the exterior skin, and a coupling permitting the
mounting plate and the support plate to be fixed to
one another in a range of relative positions.

3. A precast modular wall system according to claim 2
in which the bracket comprises a bolt extending from
the mounting plate through a circular opening in the
support plate, and a circular filler washer captured
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10.

1.

12.

13.

14.

15.

in the circular opening and having an elongate slot
therein through which the bolt passes.

A precast modular wall system according to any pre-
ceding claim in which the support plate is at least
partially precast into the exterior skin.

A precast modular wall system according to claim 4
in which the mounting plate comprises a channel pre-
cast into the outer leaf and a bolt having a head cap-
tured in the channel and a shaft projecting from the
outer leaf.

A precast modular wall system according to claim 5
in which the mounting plate comprises an S shaped
plate extending between the outer leaf and the ex-
terior skin.

A precast modular wall system according to claim 6
in which the mounting plate is secured to the inner
leaf via the bolt.

A precast modular wall system according to claim 5
in which the bolt extends directly into the bracket.

A precast modular wall system according to any pre-
ceding claim in which the support plate is at least
partially precast into the exterior skin.

A precast modular wall system according to claim 6
in which the support plate comprises a plurality of
outwardly projecting retention members.

A precast modular wall system according to any pre-
ceding claim comprising insulation provided be-
tween the outer leaf and the exterior skin.

A precast modular wall system according to any pre-
ceding claim in which the exterior skin comprises a
repeating geometric patter on an exterior face.

A precast modular wall system according to claim 9
in which the repeating geometric pattern comprises
a brick effect.

A precast modular wall system according to any pre-
ceding claim in which the exterior skin comprising a
plurality of openings through each of which arespec-
tive bracket is accessible.

A building fagade comprising a plurality of the pre-
cast modular wall systems according to any of the
preceding claims arranged in a linear array and in
which the exterior skins of adjacent wall systems are
displaced relative to the respective outer leafin order
to be in alignment with one another.
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