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Description

[0001] The present invention relates to buildings
formed of modular units.

Background

[0002] Buildings formed of recycled intermodal ship-
ping containers, sometimes called sea containers, are
known. However they have not seen mainstream adop-
tion due to inherent limitations with the use of these con-
tainers. It is believed that such buildings are currently
based on the premise of taking one or more shipping
containers (generally used) and modifying them, such as
by removal of side walls and/or end wall or end doors
according to the design of the building.

[0003] A typical shipping container has standard di-
mensions: 8 feet wide (2.44m), 20 feet (6.06m) or 40 feet
(12.19m) long, and 8 feet 6 inches (2.59m) high. An al-
ternative type, a High-cube (HQ) container is 9 feet 6
inches (2.9m) high. Containers of 10 feet 3 inches
(3.12m) are also known. These containers are designed
for carriage on a ship stacked one on top of another and
include a steel casting on each of the eight corners, pairs
of which are welded to either end of each of the four
corner posts of a rectangular parallelepiped steel frame.
Attached to the frame are side walls, and a roof generally
formed of a flat or corrugated sheet of weather resistant
steel or aluminium and have hinged double doors on at
least one end.

[0004] For use in a building, shipping containers re-
quire extensive modification, such as cutting through or
removal of the side walls, to be suited for use in a building
so as to allow windows, side entry or a different form of
doorway. Further they are limited to a width of 2.44m and
a length of 6.06m or 12.19m, which in turn limits room
sizes to fit within these dimensions.

[0005] Itis with this background that the presentinven-
tion has been developed.

[0006] WO 2012/021334 A2 discloses modular build-
ing units for construction of a building, wherein the mod-
ular building units are suitable for handling as shipping
containers for transport.

Summary of the Invention

[0007] According to the presentinvention there is pro-
vided a modular building unit for construction of a building
according to independent claim 1, said modular building
unit comprising:

a structural frame suitable for interconnection to an-
other modular building unit in construction of the
building;

wherein the modular building unit is suitable for han-
dling as a shipping container for transport.

[0008] The building unit further comprises a stud frame
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panelinternal to and fixed to the frame, wherein the frame
and panel in combination are load bearing.

[0009] In an embodiment the structural frame is a rec-
tangular prism.
[0010] In an embodiment the structural frame is in the

form of a rectangular table shape, comprising arectangle
and four legs, each leg extending from one of the corners
of the rectangle. Typically the rectangle will be at the
base of the building unitand the legs will extend vertically.
In such a case it will be typical to have another rectangle
a structural frame of another building unit joined at the
corners to ends of the legs such that the other rectangle
and the structural frame form a rectangular prism.
[0011] The panel contributes to the structural capacity
of the modular building unit to withstand forces applied
to the modular building unit.

[0012] The panel is set back from a face of the frame.
[0013] In an embodiment the panel is or forms part of
a wall partly defining a room at least in part within the
modular building unit.

[0014] In an embodiment the building unit comprises
a plurality of structural stud frame wall panels internal to
and fixed to the frame, the walls defining a room within
the modular building unit, the plurality of panels contrib-
uting to the structural capacity of the modular building
unit to withstand forces applies to the modular building
unit. In an embodiment the forces include static forces,
such as from other building units stacked on top of the
building unit, and from dynamic forces, such as those
experienced in cyclonic weather conditions.

[0015] In an embodiment the modular building unit
comprises a non-structural wall panel for forming a par-
tition to a room in the modular building unit.

[0016] In an embodiment the building unit comprises
a veranda deck internal to the frame, but able to be
opened to the exterior of the frame. In an embodiment
the veranda deck is open to the exterior of the building
through one of the faces of the building unit.

[0017] In an embodiment the veranda deck comprises
shutters for closing the veranda deck during inclement
weather conditions. In an embodiment the veranda deck
comprises a rail or balustrade along one of the faces of
the building unit.

[0018] In an embodiment the veranda deck is open to
a veranda deck of an adjacent building unit in use.
[0019] In an embodiment a wall partitioning the veran-
da deck from a room in the building is insulated. In an
embodiment an enclosure of the veranda deck is unin-
sulated.

[0020] Inan embodiment the building unit further com-
prises a portion of a building-internal service access-way
internal to the frame. In an embodiment the building-in-
ternal service access-way is covered by a removable
panel for transport. In an embodiment the building-inter-
nal service access-way is open to the exterior of the frame
when the removable panel is removed.

[0021] Inan embodiment the building unit further com-
prises a first portion of a building-internal service access-
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way able to be externally open on the modular building
unit and arranged so that when another building module
with a complementary second portion of a building-inter-
nal service access-way is placed adjacent the first portion
they define a combined portion of a building-internal serv-
ice access-way.

[0022] In an embodiment the building-internal service
access-way is in the form of a recess in a face of the
building unit.

[0023] In an embodiment the building unit further com-
prises a weather resistant external panel affixed to each
side and end face of the frame. In an embodiment the
external panels are removable.

[0024] In an embodiment the building unit further com-
prises a removable panel affixed to a side and/or end
face for transport, wherein the panel is formed of FRP.
[0025] In an embodiment an air gap is provided be-
tween the external panel and a wall internal to the frame.
In an embodiment the wall internal to the frame is the
stud frame panel.

[0026] In an embodiment the external panel provides
load bearing support to the frame.

[0027] In an embodiment the building unit further com-
prises a plurality of beams extending transversely across
the bottom of the frame and inwardly spaced from the
ends of the frame for attachment to ground supports or
another building unit.

[0028] In an embodiment one or more of the frame or
transverse beams are formed of Fibre Reinforced Poly-
mer (FRP).

[0029] In an embodiment the building unit further com-
prises one or more removable vertical supports on side
faces of the frame.

[0030] In an embodiment the unit further comprises
one or more removable vertical supports on side faces
of the frame, wherein the vertical supports are formed of
a FRP beam.

[0031] Inan embodiment the internal walls are formed
of a stud frame with an insulating material inside the stud
frame.

[0032] In an embodiment the building unit further com-
prises a structural panel internally affixed to a top face
of the frame.

[0033] In an embodiment the unit further comprises a
panel affixed to a top face of the frame, wherein top panel
is formed of FRP.

[0034] In an embodiment the building unit further com-
prises an opening in a side or end face when the remov-
able panel is removed from the respective side or face
for allowing movement to another building unit in the
building.

[0035] In an embodiment an external finish is applied
to the panels on a side/end of the building unit or ceiling
of the unit.

[0036] In an embodiment the frame has attachment
points at each corner.

[0037] In an embodiment the frame has attachment
points at each corner formed of FRP.
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[0038] Inan embodiment the building unit is of a width
between 2.4m and 6m and preferably between 2.6 and
4.2m. In a preferred embodiment each container is of a
width of about 3.3m (11’) to 3.5m.

[0039] Inanembodiment the building unitis of a length
of 6m (20’). In other embodiments the container is of a
length of one of 6.8m, 7.2m, 12m, 14.4m, 18m, or 36m.
[0040] Inanembodiment the building unitis of a height
of 2.9m (9'6") to 3.2m. In an embodiment each container
is of a height of about 3.48m. In an embodiment each tall
container is of a height of 5.8m (19’) to 6.2m.

[0041] In an embodiment the building unitis a tall con-
tainer, where the tall container has a height of two other
unit stacked one on anotherand alength of halfthe length
of other building units. In an embodiment length is about
3m. In an embodiment each tall container is of a height
of 8.7m.

[0042] In an embodiment the frame of the container
forms a structural element of a building formed of a plu-
rality of such building units.

[0043] In an embodiment the end and or side panels
of the container form a structural element of a building
formed of a plurality of such building units.

[0044] Inanembodimentthe building unitis configured
such that it can be assembled into the building without
structural modification.

[0045] In an embodiment the building unit is stackable
for transport and is able to be stacked in the building.
[0046] In an embodiment the building unit comprises
a portion of a roof to be placed above the building unit
when the building unit is formed into a building.

[0047] In an embodiment a truss of the roof portion is
formed of FRP. In an embodiment a roof cladding sheet
of the roof portion is formed of FRP. In an embodiment
the roof portion comprises lifting points.

[0048] In an embodiment an opening for receiving a
forklift tine comprises a casing form of FRP.

[0049] Also according to the present invention there is
provided a building comprising a plurality of modular
building units, each modular building unit according to
one or more of the descriptions above.

[0050] In an embodiment the building comprises lon-
gitudinally side by side frames and parallel adjacent back
to back internal walls of each building unit.

[0051] Inanembodiment the building comprises build-
ing-internal service access-way formed on at least two
building-internal service access-way portions of at least
two adjacent building units. In one embodiment the build-
ing-internal service access-way portions are formed by
the building units being end to end. In one embodiment
the building-internal service access-way portions are
formed by the building units are side by side. In one em-
bodiment the building-internal service access-way por-
tions are formed by the building units are end to end and
side to side.

[0052] Also according to the present invention there is
provided a method of constructing a building comprising
providing a plurality of building units as defined above
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and placing the building units next to one another and
connecting the units together into a single structure.
[0053] In an embodiment the building units are placed
end to end. In an embodiment the building units are
placed side by side.

[0054] In an embodiment the building units are
stacked.

[0055] Also according to the present invention there is
provided a panel for use in a building comprising a sheet
of FRP having mounting points for fixing the sheet to a
structure.

[0056] In an embodiment a first surface of the sheetis
finished in a manner suitable for decorative use prior to
fixing to a structure.

[0057] In this specification the terms "comprising" or
"comprises" are used inclusively and not exclusively or
exhaustively.

Description of Drawings

[0058] Inorderto provide a better understanding of the
presentinvention preferred embodiments will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic set of plan views showing a
building unit and a building according to an embod-
iment of the present invention;

Figure 2A is an upper isometric view of a bank of
modular building units of the building of Figure 1,
with a roof removed;

Figure 2B is a lower isometric view of the bank of
Figure 2A;

Figure 2C is an upper isometric view of a bank of
modular building units of the building of Figure 2A,
with a removable skin removed;

Figure 2D is an upper isometric view of a bank of
modular building units of the building of Figure 2C,
with internal walls being shown in ghost form and
with another bank of modular building units adjacent
with no internal walls or roof and a removable skin
removed;

Figure 3 is an upper isometric view of a modular
building unit of Figure 1, with the roof removed;
Figure 4 is an upper isometric view of a modular
building unit of Figure 3, showing a ceiling and inter-
nal walls resulting from a removal of external wall
panels;

Figure 5 is an upper isometric view of a frame of the
modular building unit of Figure 3;

Figure 6 is a partial cross sectioned side elevation
of an embodiment of a modular building unit of the
present invention;

Figure 6A is a partial cross sectioned side elevation
of an embodiment of two modular building units of
the present invention stacked one on another;
Figure 7 is an enlarged portion of the building unit of
Figure 6;
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Figure 8 is a cross sectioned perspective view of an
embodiment of a transverse beam of the building
unit according to the present invention, with a re-
moved portion of a floor structure to allow access to
the transverse beam;

Figure 9 is a horizontal cross section of an embodi-
ment of a corner of the building unit according to the
present invention;

Figure 10 is a horizontal cross section of an embod-
iment of an internal corner of the building unit ac-
cording to the present invention;

Figure 11 is a vertical cross section of an embodi-
ment of a roof section of the building unit according
to the present invention;

Figure 12 is a vertical cross section of an embodi-
ment of a floor section of the building unit according
to the present invention;

Figure 13 is a vertical cross section of an embodi-
ment of a wall section of the building unit according
to the present invention;

Figure 14 is a vertical cross section of an embodi-
ment of a wall section of the building unit according
to the present invention;

Figure 15 is a vertical cross section of an embodi-
ment of a wall section of the building unit according
to the present invention;

Figure 16 is a horizontal cross section of an embod-
iment of a wall section the building unit having a win-
dow of according to the present invention;

Figure 17 is an end view of a cluster of the building
of Figure 1;

Figure 18 is a side elevation of the cluster of the
building of Figure 6;

Figure 19 is a side elevation of a pair of panels ac-
cording to an embodiment of another aspect of the
present invention;

Figure 20 is a side elevation of an end of a modular
building unit according to an embodiment of another
aspect of the present invention;

Figure 20A is a side elevation of an end of an alter-
native modular building unit according to an embod-
iment of another aspect of the present invention;
Figure 21 is a side elevation of a side of the modular
building unit of Figure 20;

Figure 21Ais a side elevation of a side of the modular
building unit of Figure 20A;

Figure 22 is an upper isometric view of a bank of
modular building units according to an embodiment
of the present invention;

Figure 23 horizontal cross-sectional plan view of the
bank of Figure 22;

Figure 24 horizontal cross-sectional plan view of a
modular building unit according to an embodiment
of the present invention;

Figure 25 horizontal cross-sectional plan view of a
portion of a building comprising a plurality of building
units of Figure 24;

Figure 26 is a side elevation of the building unit of
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Figure 24;

Figure 27 is an end view of the building unit of Figure
25;

Figure 28 is an enlarged horizontal cross-section of
detail D1 of Figure 24;

Figure 29 is an enlarged horizontal cross-section of
detail D2 of Figure 24;

Figure 30 is an enlarged horizontal cross-section of
detail D3 of Figure 24;

Figure 30A is an enlarged horizontal cross-section
of an alternative detail D3 of Figure 24;

Figure 31 is a schematic plan view showing portions
of an embodiment of a roof of a build according to
the present invention;

Figure 32is a schematic upperisometric of a building
unit according to the present invention;

Figure 33 is a plan view of a selection palette of types
of modular building unit according to the present in-
vention;

Figure 34 is a schematic set of isometric views show-
ing alternative building configurations according to
an embodiment of the present invention;

Figure 35 is an enlarged horizontal cross-section of
detail D4 of Figure 24; and

Figure 35A is an enlarged horizontal cross-section
of an alternative detail D4 of Figure 24.

Description of Preferred Embodiments

[0059] Referring to Figure 1 there is shown a building
10 according to an embodiment of the present invention.
The building may be for example a mine site accommo-
dation village, a hotel, hospice or offices.

[0060] The building 10 comprises one or more clusters
12. In this embodiment a cluster comprises a plurality of
similar usage areas. For example in an accommodation
complex a living quarters may comprise usage areas that
may be bed and bath rooms. The cluster comprises a
plurality of banks 14, 14’, 14", 14" of modules. A bank
14 of modules comprises one or more modular building
units 16. In this embodiment every unit in the bank, and
preferably in the cluster, has the same dimensions. In
this embodiment each bank 14 comprises three units 16
positioned end to end. Thus each bank has the same
dimensions. In an alternative embodiment (such as is
shown in Figures 22 and 23) the bank comprises two
units end to end. In yet a further embodiment the bank
is a single building unit (such as is shown in Figure 24).
[0061] Further in this embodiment each bank 14 com-
prises a mirrored usage area on each side of a corridor
30. For example each bank 14 may comprise living quar-
ters on each side of the corridor 30. In an alternative or
in addition a bank 14 may comprise a plurality of units
16 side by side. In this embodiment each cluster com-
prises a plurality of (in this case fifteen) banks 14 in a
side by side arrangement. Further the cluster 12 com-
prises different types of banks 14’, 14" and 14", each
with a different usage, on either side of the plurality of
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banks 14. In this embodiment the banks 14’ comprises
a vertical access unit, such as a stair way or elevator. In
this embodiment the clusters are offset and connected
to each other by a cluster connection portion 20.

[0062] Inanembodiment each unitis of a unittype and
each unit is configured according to its unit type. In an
embodiment the configuration comprises one or both of
internal wall configuration and external (perimeter of the
unit) wall configuration. In an embodiment each bank is
ofabanktype, where each bank type is defined according
to the unit types of its units.

[0063] A bank 14 is shown in more detail in Figures 2A
to 2D. In this embodiment the bank 14 comprises unit
16A, which comprises a service corridor 30 and service
entries to bathrooms 32 and 32’. On either end of unit
16A is units 16B and 16C, each of these comprise a bed-
room 34/34’ and veranda or private balconies 36/36’. A
doorway 56 leads from room 34’ to the bathroom 32’. In
an alternative the corridor may be a hallway corridor and
rooms 32 and 32’ are entries and rooms 36 and 36’ are
bathrooms.

[0064] Also referring to Figures 3 to 5, each unit 16
comprises a structural frame 40 in the shape of a rectan-
gular prism. In an alternative form the structural frame
40 is in the form of a rectangular table shape, comprising
a rectangle and four legs, each extending from one of
the corners of the rectangle. Typically the rectangle will
be at the base of the building unit and the legs will extend
vertically. In such a case it will be typical to have another
rectangle of another building unit joined at the corners
such that the other rectangle and the structural frame
form a rectangular prism.

[0065] Typically the frame 40 is formed of steel beams,
however in an embodiment the frame 40 is formed of
Fibre-Reinforced Polymer (FRP) (also known as Fibre-
reinforced plastic) beams fixed together by bonding and
or mechanical coupling.

[0066] FRP isacomposite material formed by reinforc-
ing a polymer matrix with fibres, typically glass fibres (fi-
breglass) or carbon fibre or aramid fibre. The polymer is
typically a thermoset or thermoplastic resin. The fibres
are generally oriented to provide strength and deforma-
tion resistance as required by the member formed of
FRP. In the case of a beam the fibres are oriented for
load bearing and resistance to longitudinal deformation.
FRP beams are connected to form the frame by removing
any residual mould release agent on the site of the con-
nection point, applying a structural adhesive and or fixing
with a mechanical coupling, such as bolting the beams
together or to a common connection member, such as a
corner 50.

[0067] The inside of the prism 56 will be a portion of
the inside of the building, when constructed. Longitudi-
nally disposed end faces of the frame have vertically ex-
tending support members 44. In an embodiment the sup-
port members 44 are formed of steel, however in an al-
ternative embodiment they may be formed of FRP
beams. The longitudinal frame members have remova-
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ble supports 52 extending vertically between them, which
are used during transport of the unit and may be retained
in suitable positions to provide additional support
strength to the structure. However these supports 52 may
also be removed leaving open the space 46 between the
top and bottom longitudinal frame members. This ena-
bles an area in the building to be larger than would oth-
erwise be available when the walls are removed leaving
open space 46 leading to the inside 56 of the unit 16. A
bottom face of the frame has transverse support mem-
bers 42 in the form of beams. The top face of the frame
may also have transverse support members. The support
members 42 allow the floor of the unit to support sufficient
weight and can also be used to mount a bottom level to
a ground support/mounting system or to a level of units
beneath. Transverse members 70 extend between the
longitudinal horizontal bottom frame members 40 and
support a floor 86.

[0068] For transport, and if desired to be used in the
assembled building, the faces of the prism may have out-
er side walls 60 and end walls 62, as seen in Figure 3.
In one embodiment an internal side wall 80 and or an
internal transverse wall 82 are provided inside of an outer
wall and inside of the frame 40, seen in Figure 4. Outer
walls 60 and 62 are not shown and frame 40 is ghosted
in Figure 4 so that the internal walls 80 and 82 can be
more clearly seen.

[0069] In an embodiment the internal walls 80/82 may
be configured as required to define a room or rooms or
part of a larger room in the unit. The outer wall 60/62 is
a skin preferably suitable for transport of the unit in a
weather exposed condition. In an embodiment the outer
wall 60/62 is formed of one or more panels of weathering
steel, such as Cor-ten™ or in an alternative form of FRP.
In an embodiment the outer wall 60/62 is removable after
transport or retained as a weather resistant outer wall in
the building or as a structural member fixed to and sup-
porting the load bearing capacity of the frame. The inter-
nal wall 80/82 (shown in Figure 6 with the side wall 60
not shown) may also provide structural integrity to the
unit 16, particularly to support loads in combination with
the frame when used in a multi-storey configuration or
when used in cyclone prone areas. In this embodiment
the internal wall 82 is behind end walls 62. The units 16
may also have an internal ceiling 84 and a top surface
skin 64 comprised of the same weather resistant material
asthe side wall 60 for transport. This may also be retained
in the building 10.

[0070] The external skin 60/62 and or internal walls
80/82 may be formed of a panel comprising a sheet of
FRP finished with a decorative appearance on a surface
prior to installation in the unit, such that the surface will
be displayed when installed in the unit. Such a panel will
have application in buildings other than in the modular
building unit described herein. The panels will have se-
curing points, such as holes, for bolting or screwing to
the frame or other structure of the building.

[0071] For transport the corners 50 of the unit 16 may
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have attachment points for lifting the unit to and from a
transport vehicle, such as a truck, rail car, or ship, and
for positioning in place in the building 10. The attachment
points are in the normal form of "castings" using for ship-
ping containers, although in an embodiment these are
formed of FRP and may be integrally formed with the
vertical edge members of the frame 40 or the longitudinal
members of the frame 40. In the sides of the lower lon-
gitudinal frame members 40 there are fork pockets 54
for receiving tines of a forklift, the same as is a normal
shipping container.

[0072] Transverse dashed lines Il and HH extend
through the beams 42. They intersect at 48 with longitu-
dinal dashed lines | and H. These lines allow a grid to be
used in the design of the building and are spaced % of
the width/length of the unit in from the edge of the unit.
In this embodiment they extend through the intersection
of vertical supports 44 with the end bottom structural
members 40. In an embodiment the vertical supports are
about 2.4m apart. They are also removable to allow a
clear opening 47. Generally the opening 47 will be inter-
nal to the building, with loads distributed to and through
the frame and in some cases the structural wall panels
80/82 and panels 60/62.

[0073] The beams 42 are positioned inwardly of the
respective ends of the frame 40, ideally about a third to
a quarter of the length of the frame 40. The beams 42
should be positioned outwardly of the fork pockets 54,
which are generally about 2m apart.

[0074] The vertical supports 44 are positioned inwardly
of the edges of the frame 40, ideally about a quarter of
the width of the frame 40. In an embodiment the supports
44 are about 0.5 to 1m and preferably about 0.486m from
each edge.

[0075] The vertical supports 52 are positioned inwardly
of the edges of the frame 40, ideally about a quarter to
a third of the length of the frame 40. In an embodiment
the supports 52 are about 2m from each edge. Each of
the supports 52 need not be positioned inwardly from the
edge by the same distance. This is the case in Figure 5.
They may be positioned to provide a structure to fix in-
ternal walls to.

[0076] Inanembodimentadiagonal brace may be pro-
vided on the side faces of the frame 40 for transport.
Such bracing may also be used in the internal walls 80/82
and ceiling panels 84 in the roof 202 and in the floor 86.
[0077] In an embodiment a portion of or the whole of
the building is multistorey. In the embodiment shown in
Figures 17 and 18 there are two stories. As shown, banks
14A, 14B and 14C each have respective banks 14AA,
14BB and 14CC on top so that there are two storeys.
Bank 14A has end corridor unit 16A with a door to the
exterior of the building or to an access-way in bank 14A
prior to lower stair well units 16BA and 16BA’. Above unit
16A in bank 14AA is an end corridor unit 16AB with a
door to the exterior of the building and a hand rail. A top
part of the stair well units 16BA and 16BA’ is in bank
14AA. A unit may be two storeys high. A roof is in two
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parts 100 and 100’ and spans bank 14AA. Each part 100
and 100’ is longer than the respective end building unit
and partly covered unit 16AB.

[0078] Referringto Figure 6 an embodiment of a build-
ing unit is shown mounted to footings 150, 152 and 154.
In an alternative a slab may be used as well as or instead
of the footings. The transverse beams 42 are inward of
the ends of the building unit and are fastened to inner
footings 150, the bottom attachment points 50 on the
exterior are fastened to perimeter footing 152 and the
bottom attachment points 50 on the interior of the build-
ing, along with the attachment points 50’ of an adjacent
building unit are fastened to footing 152 by two C chan-
nels. In an embodiment the footings 150, 152 and 152
are pile footings above ground level. In an alternative
they may be at or below ground and in a further alterna-
tive, instead of footings there may be vertical posts or
screw piles. Inyet a further alternative, instead of footings
there may be attachment points to a building unit under-
neath, as shownin Figure 6A. Itis desirable for the beams
42 have a suitable flanged surface with a hole or holes
therethrough to be bolted in place.

[0079] There may be correspondingly positioned
beams 42’on the top face of the frame for attachment of
beams 42 in a building unit stacked on top. Beams 42
and 42’ may provide structural reinforcement of the
frame, including resistance to torsion through the length
of the building unit.

[0080] It can be seen in Figure 6A that the corner at-
tachment points 50 between the stacked units sit on the
other and are able to be fastened together. Further the
transverse beams 42 in the upper unit are able to sit on
the longitudinal members of the frame 40 and/or other
longitudinal channel members 88 (such as C channels)
fastened to the frame 40. In an embodiment the members
88 may be formed of FRP.

[0081] In this embodiment the building unit has spaced
apart oppositely directed monopitch-like roof part 100
fastened to top longitudinal members of the frame 40
and/or other the longitudinal channel members 88. The
roof part comprises abutting roof portions 102, 104, 106
and 108 with an overlap 124 in a top drainage sheet 114.
There may be other portions not shown in Figure 6. Each
portion may be progressively longer in a horizontal di-
mension than the previous and shorter in height than the
previous. In an embodiment the width (into the page) of
the roof portions is smaller than the width of each building
unit. In an embodiment each roof portion is %2 or 1/3 the
width of the building unit, such that 2 or 3 panels of the
same type sit side by side on the top wall 64 to cover the
width of the building unit.

[0082] Referring to Figure 7, in an embodiment, the
roof portions are formed of a sloping truss or frame with
a bottom horizontal beam 118 being a joist, a top hori-
zontal beam 110 being a rafter and S-shaped sections
112 being battens onto which is fastened a roof sheet
114. There are vertical beams 120 at the end of each
truss, which abut between adjacent portions and may be
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fastened together. It can be seen that the taller portion
102 has its roof sheet 122 overlap sheet 114 at 124 to
ensure proper progressive run-off of water from the roof
100. In an embodiment the roof portions or parts thereof,
including the beams 110, 118, 120, 116 of the truss and
roof sheet 114 are formed of, for example, extruded alu-
minium and steel roof sheets or FRP beams/panels or
as an integrally moulded FRP member.

[0083] Also shown in Figure 7 an insulated wall 80 has
service conduit 182 installed for use by electrical cables
or plumbing services. In an alternative or in addition serv-
ice access skirting may be provided between the inner
wall 80 and the floor structure 86.

[0084] Referring to Figure 8, the transverse beam 42
is shown in more detail. The beam is an | beam in one
embodiment or two back to back C channels in another
embodiment. The beam 42 is preferably welded, bonded
and or mechanically coupled (such as by bolting) to the
longitudinal bottom frame member 40. The beam 42 has
fastening holes 130 for fastening the beam 42 to the foot-
ings 152, or to another building unit beneath. Also shown
are transverse C channel cross members 70 extending
between the longitudinal horizontal bottom frame mem-
bers 40. In an embodiment the cross members are
formed of steel or FRP. Also shown are floor member(s)
132 which form a floor 86. An access panel covering a
fixing point of the beam 42 is removed. Fixing the beam
42 to footings allows transfer of load from the frame to
footings additional to those at each end.

[0085] Referring to Figure 9, a corner of the building
unit showing an insulated internal wall 80 is shown joined
to internal wall 82. The wall 80 is comprised of a frame,
such as a light steel frame 160 with an insulating material
164 in between panels of magnesium oxide cement
board or plasterboard, FRP panels or the like. The wall
may be certified for cyclonic conditions and or may be
fire retardant. Thermal-break sheets 166 and 168 may
be provided on either side of the frame 80. A light steel
vertical member 170 sits within the frame 160 inside the
corner post 40 such that a gap 172 is provided between
the internal wall 80 and the side wall 60’ and end wall 62.
The member 170 is also fastened to the longitudinal
frame members and if applicable the vertical members
52. The internal wall 80 has vertically extending steel
studs regularly spaced alongits length. A typical example
spacing is 300mm. A lining 182, such as wall paper, or
laminate may be applied to an internal wall cladding 174,
which in turn may be applied to a water resistant sheet
176 for wet areas, such as bathroom or laundry. Varia-
tions to the wall structure are described in relation to Fig-
ures 13 to 16.

[0086] The walls 80/82 may be constructed in a man-
ner that would enable them to receive a cyclone resistant
rating as if they were not to be inside the frame. This
enable the building unit to have the structural integrity of
a cyclone rated structure internal to the frame, notwith-
standing the increased structural integrity provided by
the frame and or the wall 60/62.
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[0087] Alsoshown thereis a connector 190 connecting
the connection points 50 of corner post 40 and a corner
post 40’ of another building unit.

[0088] The wall member 60A in this embodiment is dif-
ferent to the wall member 60 in other embodiments. It
has columns 332 recesses for receiving fixing members
184 and holes 186 for attachment of an aesthetic external
cladding 232. The wall 60A may be bolted to the frame
40 by bolt 188. The external cladding may be a sheet of
FRP.

[0089] Figure 10 shows a similar structure at a corner
of four units. There is an air gap 192 between wall mem-
bers 60 and 60’. When adjacent wall members 60 or 62
are removed the air gap 192 may be used for services.
[0090] Referring to Figure 11, there is an embodiment
ofaceiling structure 208 comprising a top panel 64, which
is typically formed of a weathering steel or may be formed
of a FRP panel. In an embodiment, underneath is an
internal insulating ceiling panel 84, preferably separated
by an air gap. In an embodiment this ceiling panel 84 is
formed of a stud frame with thermal insulating material
between the frame studs, where required service ducts
or conduits are provided. The ceiling panel 84 is typically
fixed to the frame and increases the structural integrity
of the frame. In an embodiment on one or both sides of
the stud frame is a sheet of insulating material, such as
an air-cell aluminium foil 206 and 210, which acts as a
thermal break. In an embodiment underneath the panel
84 is a decorative cladding 212, which is typically fire
proof, such as magnesium oxide cement panels, or a
FRP panel. The panel 212 may be acoustically dampen-
ing, by for example being provided with sound cancelling
perforations.

[0091] In an alternative to decorative cladding 212
there may be battens for a suspended ceiling.

[0092] In an embodimenton the roof there is a profiled
sheet metal panel 202 on hinges which is held by brack-
ets at an optimal angle so as to support a solar panel
204. Alternatively a solar panel may form part of a roof
panel.

[0093] Referring to Figure 12, there is an embodiment
of a floor structure 86 comprising a bottom panel 132,
which is typically formed of weathering steel or a FRP
panel fastened to the cross members 70. In an embodi-
ment, on top of this is a sheet of waterproof insulating
material, such as an air-cell aluminium foil 222, which
acts as a thermal break. In an embodiment on top of this
is a metal insulated panel 224, such as a 50mm polysty-
rene core with 0.5mm powder coated sheet metal on
each side or concrete waffle beams. On top of this is a
Compressed Vinyl Composition floor 226. Other floor sur-
faces may be used as alternatives, such as tiles, wood
or carpet.

[0094] Referring to Figure 13, an embodiment of an
external wall 230 of the building is shown. In this embod-
iment an optional external cladding 232 is applied to the
external side of a panel 60A or end 62A, such as by use
of the fixing members 184 and holes 186. On the internal
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side is an insulating wall panel 236, such as panel 80. In
an embodiment the panel is formed of a stud frame with
thermal insulating material 252 between the frame studs
250. Where required, service ducts or conduits are pro-
vided in the panel 236. In an embodiment on one or both
sides of the stud frame is a sheet of waterproof insulating
material, such as an air-cell aluminium foil 234 and 238,
which acts as a thermal break. In an embodiment on the
inside surface is a decorative cladding 240, which is pref-
erably fire-proof, such as a magnesium oxide cement
board or an FRP panel. This cladding may have a dec-
orative image applied to the displayed surface.

[0095] The panel 236 has a bottom edge 254, which
sits on the bottom longitudinal member of the frame 40.
The cladding 232 and side/end 60/62 extend down fur-
ther as they cover the full side of the building unit 16.
[0096] Referring to Figure 14, an embodiment of an
internal wall 240 of the building is shown. This wall will
be on the exterior of a building unit, but will become an
internal wall of the building when the building is assem-
bled form the building units. It has a similar construction
to wall 230 except that the cladding 232 is not included.
Optionally side/end 60/62 may be removed. Typically this
internal wall 240 will face a similar mirrored internal wall
of the adjacent building unit.

[0097] Referring to Figure 15, an embodiment of an
internal wall 260 for a "wet-area" is shown. A wet area is
an area that has water services, such as bathroom, laun-
dry, outdoor barbeque area or kitchen. It has a similar
construction to wall 230 except that the cladding 232 is
optionally not included. Optionally side/end 60/62 may
be removed. In addition there is awaterresistantcladding
262 on the inside most surface. This cladding 262 may
be a FRP panel.

[0098] Referring to Figure 16, an embodiment of an
internal wall 270 with an opening is shown. Ithas a similar
construction to wall 260 except that an opening 56 is
provided in the wall, which may have a door or a window
274. In an embodiment the window is a powder coated
or vinyl wrapped double glazed sliding window with ther-
mal break frame 272. In an embodiment this wall section
may be used a wall to a veranda area. In an alternative
this wall 270 may be an external wall, in which case the
side/end wall 60/62 may be present, and optionally ex-
ternal cladding 232 may be included if it is exposed to
the outside atmosphere. The external cladding 232 may
be a weathering steel or FRP panel 60/62 and may have
a decorative finish applied to the displayed surface.
[0099] Itis preferred that the insulation material is fire
resistant, such as for example stone/rock wool insulation,
although other layers, such as the sheet/skin 60/62, or
the magnesium oxide cement board 212/238 also serve
as a fire resistant layer. It is also preferred that this layer
also have water and mould resistance properties and
acoustic insulating properties.

[0100] The opening 56 may have a cyclone rated shut-
ter installed, which when installed with wall 62 in the
opening from the veranda to the exterior of the building
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10, allows the veranda, which is internal to the frame 40
to become cyclone rated.

[0101] In an embodiment the veranda deck comprises
a rail or balustrade along one of the faces of the building
unit.

[0102] In an embodiment the veranda deck is open to
a veranda deck of an adjacent building unit in use.
[0103] In an embodiment a wall partitioning the veran-
da deck from a room in the building is insulated. In an
embodiment an enclosure of the veranda deck is unin-
sulated.

[0104] The internal walls 80/82, ceiling panel 208 and
floor structure 86, excluding bottom panel 132, may be
constructed, with services installed, as one or more in-
ternal modules, which are in turn installed in and fixed to
the frame 40.

[0105] The internal walls 80/82, internal ceiling panels
208 and floor structure 86, excluding bottom panel 132,
may in a box structure having a suitable structural integ-
rity as if the frame 40 were not present. This may allow
for the building unit 16 to have a weather rating at least
equivalent to the rating the equivalent structure would
have without the frame 40.

[0106] For ease of transport, advantageously the rec-
tangular parallelepiped structural frame 40, with the walls
60 and 62, can be handled as a shipping container. More
advantageously the frame can be overwidth, wherein the
width of the frame is of at least 2.4, preferably 2.6m to
4.2m, more preferably about 3.3m (11°) to 3.5m and most
preferably 3.4m.

[0107] In an embodiment the length of the frame is
about 6m, 6.8m, 7.2m, 12m, 14.4m, 18m or 36m. In an
embodiment the height of the frame is the size of a HQ
container, which is about 2.9m in height. In an embodi-
ment a tall container is of a height of 5.8m (19’). In an
embodiment each container is of a height of about 3.12m
or 3.48m. In an embodiment each tall container is of a
height of 6.24m, 6.96m or 8.7m.

[0108] The air cavity between the external wall 60/62
and the internal wall 80/82 means that the external walls
of container may not need to be totally waterproof and
the external walls 60/62 can be bolted, (or if steel spot
welded ) for cost savings. Further the units do not need-
ing to go into a floatation tank to see if they are totally
waterproof. There is also the flexibility of optionally re-
moving the exterior wall 60/62 on location according to
the design if the building, a well as, future replacement
if transported again. Itis desired that the top exterior pan-
el 64 be waterproof for transport.

[0109] Referring to Figure 19 there are a pair of side
by side panels 980 forming at least a part of an internal
wall of a building, or an external cladding. Each panel
980 is comprises a sheet of FRP finished with a decora-
tive appearance, eg a coloured wall. In an alternative the
finished appearance may comprise a photograph, a pic-
ture, an artwork or an image, such that the surface will
be displayed when installed in the building. The finish is
applied to the panel prior to installation on the wall. The
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panels have securing points, in form of holes 982, for
bolting or screwing to the frame or other structure of the
building. Alternatively the panels may be secured with
an adhesive or bonding agent such as a resin. This panel
980 may be used as panel 238 in the previous aspect of
the invention.

[0110] Referring to Figures 20 and 21, building unit
comprises an external skin 960 in the form of a panel
comprising a sheet of FRP. The panel is finished with a
decorative appearance, eg a brick pattern, or in this case,
by example only, a hexagonal pattern, such that the sur-
face can be displayed when installed on the building. The
panels are securing by bolting or screwing the panel
through corner holes 962 to the frame or other structure
of the building, or by adhesion. Figures 20A and 21A
show an alternative where the external skin 960 covers
the frame 40.

[0111] In an embodiment the modular units are config-
ured such that they can be assembled into the building
without structural modification.

[0112] Building units can be affixed by each other by
the frame and the frame transfers loads to the
ground/footings. The wall panels in effect reinforce the
frame, assist in load transfer.

[0113] Referring to Figure 22, an alternative bank 414
is shown. In essence this bank 414 is substantially the
same as the bank 14 described above, except that in this
embodiment the bank comprises two end to end elongate
modular building units 16’. Also in this embodiment the
corridor 30 is replaced by an internal service access-way
30, which may be narrower than corridor 30 and may be
walled so that access is only available from above or
below, or through a service panel in room 32/32’. The
units 16’ each comprise a deck for the veranda 36, which
is internal to the frame 40, a bedroom 34 and a bathroom
32. The veranda 36 is open to the exterior of the building.
The service access-way 30 allows service access to the
bathrooms 32 of each unit 16’. Each unit is a discrete
dwelling.

[0114] Figures 24 to 27 show a further alternative em-
bodiment. In this embodiment the bank 14 is comprises
of a single modular building unit 16" and the units 16" are
arranged side by side as shown in Figure 25. In essence
this unit 16" is substantially the same as the bank 14
described above, except that in this embodiment the unit
16" has a longer frame 40 and is divided into two dwell-
ings. There is no corridor 30. This is replaced with an
internal service access-way 332 which is made of two
part access-way portions 330 and 330’ set on comple-
mentary sides of adjacent units 16". This form of access-
way can by used in the two unit bank embodiment by
having each back contribute a portion of the space that
makes the service access-way 332.

[0115] Again each dwelling of the unit 16" comprises
a deck for the veranda 36, which is internal to the frame
40, abedroom 34 and a bathroom 32, with the bathrooms
being adjacent each other and the services are provided
via the service access-way 332. Panel portions 360, 362
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and 364 may be removed with the panels 60/62 or sep-
arately to allow access to the verandas 36 and the service
access-way portion 330.

[0116] Having a wet area and a "dry area" in the one
module becomes possible, such as a bathroom 32 and
living room 34 (and veranda 36) in the same modular
building unit.

[0117] It can be seen that in the above embodiments
the modular building unit comprises: a rectangular par-
allelepiped structural frame 40 suitable for interconnec-
tion to another modular building unit in construction of
the building 10, whether in a bank of one unit or in a bank
or two or three units. The internal structural stud frame
wall 80/82 is fixed to the frame 40, and defines rooms
within the modular building unit. The external weather
resistant panels 60/62 are affixed to a side and/or end
face of the frame 40 and may be removed. The service
access-way 30/30'/332 is internal to the frame. It may be
covered by the removable panel 60/62 for transport and
open to the exterior of the frame when the removable
panel 60/62 is removed.

[0118] Due to the verandas 36/36’ being inside the
frame 40, they may be protected from the weather, for
example by shutters and or by having a roof, which can
allow the wall to the room 34/34’ to have glazing.
[0119] Figure 28 shows a detailed horizontal cross-
sectionof D1. The airgap 172 between the external panel
62 and the stud wall 82 is clearly shown.

[0120] Figure 29 shows a detailed horizontal cross-
section of D2. Thermal break frame 272 for glassing is
shown.

[0121] Figure 30 shows access-way portion 330 in de-
tail D3, where the wall section is the same as 250.
[0122] Figure 30A shows and alterative to the detail of
Figure 30, in which columns 332 are present for attach-
ment of external cladding 232, where the wall section is
the same as 230.

[0123] Figure 35 shows an opening 302 from detail D4.
There is a balustrade or hand rail 304 for providing a
safety barrier when the veranda is at height. There is a
temporary cover 308, such as of plywood during trans-
port.

[0124] Figure 35 shows an alternative opening 302
with a door 320 to the detail D4. There is a balustrade or
hand rail 304 for providing a safety barrier when the ve-
randa is at height. There is a temporary cover 308, such
as of plywood during transport.

[0125] Figure 31 shows an example of how a roof part
100 (and 100’) may be divided longitudinally into thirds,
such that for example portion 108 is divided into roof com-
ponents R22, R26 and R30. Other forms of roof may be
used or an open air corridor may be provided. In an em-
bodiment C1, C2 and C3 are open air.

[0126] Figure 32, which is a schematic representation,
shows the fittings 280 of the modular unit 16 in place or
ready to final fitting prior to transport to site and packaged
furnishings inside 56 the unit for transport to site. In par-
ticular the roof sections are contained in the unit for trans-

10

15

20

25

30

35

40

45

50

55

10

port to site and then assembly. It is desirable that each
modular unit contains its own roof components, in this
case roof components R22, R26 and R30 of roof portion
108 are show by way of example.

[0127] ReferringtoFigure 33 aplurality, in thisexample
12, different types of unit can be available as stock units,
which are prefabricated with fittings, including, external
walls, internal walls, doors, and other fittings, such as for
example bathroom fittings, kitchen fittings, laundry fit-
tings, lighting, wiring, and plumbing. The wiring and
plumbing may be installed on-site or may be ready for
connection to other units or externally. Fittings such as
lights, taps, air conditioning etc may be installed on site
or may be in finished form. This allows the building ar-
chitect to modularly design the building, order the desired
units, ship them to site and assemble to building.
[0128] In Figure 33 each of the types of unit is, by way
of example:

1 - carport;

2 - alfresco area;

3 - living room;

4 - dining room with kitchen bench;
5 - study or bedroom with veranda;
6 - bathroom/laundry with veranda;
7 - bathroom/laundry with passage;
8 - bedroom with bathroom;

9 - meals room with kitchen;

10 - alfresco with barbeque area;
11 - entry veranda with stairs; and
12 - stairs entry and living/bedroom area.

[0129] In this example, plain white areas may have a
concrete floor, vertical linear shading may be a timber or
similar floor, dotted areas are "dry areas" floors with fur-
niture and square pattern is a "wet area" with cabinetry
and fittings floor.

[0130] Internal walls and doors may be of a standard
type, such as light steel stud wall supporting spaced apart
panels or polycarbonate insulated panels. A door frame
may be installed in the wall frame with additional sup-
porting vertical studs.

[0131] Figure 34 shows an assembly process where a
modular unit is in container form for transport. Once it
arrives on site, it may be ready for assembly in place, or
one or more external skins (60/62/64) may be removed
as shown in the examples. Walls 60A and 62A may have
preparation for site fixing of cladding. Some units may
be taller than others, such as in the case of stair wells or
elevator shafts. The modular units are then placed into
banks, side by side or end to end and the banks formed
into the building, including in some embodiments stack-
ing of the units. The internal structure of the modular unit,
which allows it to be stacked for transport and also allows
it to be stacked in construction of the building. When ad-
jacent units have the skins 60 removed, as well as sup-
port members 52 to create a larger open area, additional
bracing may be employed in the other walls of the unit
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or in surrounding units to compensate to the removal of
the support members or ceiling. In addition or instead
corner braces may be employed for structural strength-
ening.

[0132] Further it is desirable to have the vertical sup-
port in the nearest adjacent wall retained (not removed),
that is the nearest vertical support connected via the
nearest intersection 48 to retain structural integrity of the
unit.

[0133] The transportability of the units may also be
useful not just to construct a building, but also to move
the building to a different location, or to break up the
building and reuse the modular units on one or more other
buildings of different design.

[0134] The present invention may have particular ad-
vantages where the building is in a remote location and
there are significant transportation costs involved in con-
struction of the building and or where labour costs are
significant as it is desirable to minimise the on-site con-
struction costs. However application of the invention is
not limited to remote locations.

Claims

1. A modular building unit (16) for construction of a
building (10), said modular building unit comprising:

a structural frame (40) suitable for interconnec-
tion to another modular building unit in construc-
tion of the building,

wherein the modular building unit (16)is suitable
for handling as a shipping container for trans-
port; and

a stud frame panel (80, 82); wherein the stud
frame panel (80, 82) is internal to the structural
frame (40) and the stud frame panel (80, 82) is
set back from a face of the structural frame (40)
and wherein the stud frame panel (80, 82) is
fixed to the structural frame (40) so as to be load
bearing in combination with the structural frame.

2. A modular building unit according to claim 1, wherein
the building unit comprises a veranda deck (36) in-
ternal to the structural frame (40), but able to be
opened to the exterior of the structural frame, where-
in the veranda deck (36) comprises a cyclone resist-
ant shutter able to close the veranda deck (36) from
the exterior of the structural frame (40), wherein the
veranda deck (36) is able to be connected to an ad-
jacent veranda deck of an adjacent other building
unit so as to allow passage between the adjacent
veranda decks.

3. A modular building unit according to claim 1 or 2,
wherein the building unit further comprises a portion
of a building-internal vertically extending service ac-
cess-way portion (330) that is internal to a side or
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10.

1.

20

end face of the structural frame (40), exposed to the
exterior of the building unit (16) and configured to
cooperate with another building-internal vertically
extending service access-way portion (330°) that is
internal to a structural frame of an adjacent other
modular building unit (16") so as to form a building-
internal service access-way (332) comprised of at
least the two building-internal service access-way
portions (330, 330’).

A modular building unit according to any of claims 1
to 3, wherein the building unit further comprises a
weather resistant removable external panel (60, 62)
affixed to each side and end face of the structural
frame (40) and is parallel to the corresponding side
or end face of the structural frame, wherein the ex-
ternal panel (60, 62) covers the stud frame panel
(80, 82) when in place.

A modular building unit according to claim 4, wherein
an air gap (172) is provided between the external
panel (60, 62) and the stud frame panel (80, 82).

A modular building unit according to claim 3, wherein
the building-internal service access-way (332) is
covered by a removable panel (362) for transport
and the building-internal service access-way (332)
is open to the exterior of the structural frame (40)
when the removable panel (362) is removed.

A modular building unit according to claim 6, wherein
the building-internal service access-way (332) is ac-
cessible from underneath the building module (16),
or the building-internal service access-way (332) ex-
tends across and is open on either side of the mod-
ular building unit (16).

A modular building unit according to claim 4, wherein
the external panel (60, 62) provides load bearing
support to the structural frame (40).

A modular building unit according to any of claims 1
to 8, wherein the building unit comprises a stud frame
panel wall and ceiling system internal to and fixed to
the structural frame (40), wherein the stud frame
panel wall and ceiling system is load bearing without
need for the structural frame (40).

A modular building unit according to any of the pre-
vious claims, wherein the structural frame comprises
vertical corner posts (40, 40’) and a structural wall
of the stud frame panel inside of the structural frame
(40) comprises a vertical corner post (170) adjacent
to and fastened to one of the vertical corner posts
(40, 40’) of the structural frame.

A modular building unit according to any of the pre-
vious claims, wherein the building unit further com-
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prises a plurality of beams (42) extending trans-
versely across the bottom of the structural frame (40)
and inwardly spaced from the ends of the structural
frame, each of the plurality of beams (42) providing
at least one fastener mounting hole (130) inwardly
spaced from the sides of the structural frame (40)
for attachment to ground supports or another build-
ing unit.

A modular building unit according to any of the pre-
vious claims, wherein the building unit further com-
prises one or more removable vertical supports (52)
on side faces of the structural frame (40) and located
next to a removable weather resistant external panel
(60, 62).

A modular building unit according to any of the pre-
vious claims, wherein the building unit further com-
prises a structural panel (84) affixed to, but inwardly
spaced from, a top face of the structural frame (40).

A modular building unit according to any one of the
previous claims, wherein the building unit comprises
a stair well (16BA, 16BA’), such that when formed
as part of the building (10) the modular building unit
extends in a vertical orientation two storeys in height.

A modular building unit according to any of the pre-
vious claims, wherein the building unit comprises a
portion (102, 104, 106, 108) of a roof (202) locatable
inside the modular building unit (16) and able to be
placed above the building unit (16) to form part of a
roof (202) of the building (10) when the building unit
is formed into a building.

A modular building according to any of the previous
claims, wherein the structural frame (40) or frame
elements (160, 170) of the stud frame panel or an
external facing side or end panel (60, 62) are formed
of Fibre Reinforced Polymer.

A modular building unit according to any of claims 1
to 16, wherein the stud frame panel (80, 82) is fas-
tenedtoaninside surface of the structuralframe (40).

A building (10) comprising a plurality of modular
building units (16), each modular building unit (16)
according to any one of claims 1 to 17.

A method of constructing a building (10) comprising
providing a plurality of building units (16) as defined
in any one of claims 1 to 17 and placing the building
units (16) next to one another and connecting the
units together into a single structure.
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Patentanspriiche

Modulare Gebaudeeinheit (16) zum Bauen eines
Gebaudes (10), wobei die modulare Gebaudeeinheit
Folgendes umfasst:

einen Strukturrahmen (40), der beim Bauen des
Gebéaudes zur Anbindung an eine andere mo-
dulare Gebaudeeinheit geeignet ist,

wobei die modulare Gebaudeeinheit (16) zur
Handhabung als ein Versandcontainer fur den
Transport geeignet ist; und

eine Standerwerkplatte (80, 82); wobei die Stan-
derwerkplatte (80, 82) innerhalb des Struktur-
rahmens (40) liegt und die Standerwerkplatte
(80, 82) von einer Flache des Strukturrahmens
(40) zuriickgesetzt ist und wobei die Stander-
werkplatte (80, 82) am Strukturrahmen (40) be-
festigt ist, um in Kombination mit dem Struktur-
rahmen lasttragend zu sein.

Modulare Gebaudeeinheit nach Anspruch 1, wobei
die Gebaudeeinheit eine Veranda (36) umfasst, die
innerhalb des Strukturrahmens (40) liegt, aber zur
AulRenseite des Strukturrahmens hin gedffnet wer-
den kann, wobei die Veranda (36) eine zyklonresis-
tente Blende umfasst, mit der die Veranda (36) zur
AuBenseite des Strukturrahmens (40) geschlossen
werden kann, wobei die Veranda (36) mit einer be-
nachbarten Veranda einer benachbarten anderen
Gebaudeeinheit verbunden werden kann, um den
Durchgang zwischen den benachbarten Veranden
zu erlauben.

Modulare Gebaudeeinheit nach Anspruch 1 oder 2,
wobei die Gebaudeeinheit ferner einen Abschnitt ei-
nes gebaudeinternen, sich vertikal erstreckenden
Servicezugangswegabschnitts (330) umfasst, der
innerhalb einer Seiten- oder einer Endflache des
Strukturrahmens (40) liegt, zur AuRenseite der Ge-
baudeeinheit (16) hin freiliegt und dazu ausgelegt
ist, mit einem anderen gebaudeinternen, sich verti-
kal erstreckenden Servicezugangswegabschnitt
(330’) zusammenzuwirken, der innerhalb eines
Strukturrahmens einer benachbarten anderen mo-
dularen Gebaudeeinheit (16") liegt, um einen ge-
b&udeinternen Servicezugangsweg (332) zu bilden,
der mindestens die zwei gebaudeinternen Service-
zugangswegabschnitte (330, 330’) umfasst.

Modulare Gebaudeeinheit nach einem der Anspri-
che 1 bis 3, wobei die Gebaudeeinheit ferner eine
wetterresistente entfernbare Auflenplatte (60, 62)
umfasst, die an jeder Seiten- und Endflache des
Strukturrahmens (40) fixiertist und zur entsprechen-
den Seiten- oder Endflache des Strukturrahmens
parallel verlauft, wobei die Aufienplatte (60, 62),
wenn sie angebracht ist, die Standerwerkplatte (80,
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82) abdeckt.

Modulare Gebaudeeinheit nach Anspruch 4, wobei
zwischen der AulRenplatte (60, 62) und der Stander-
werkplatte (80, 82) ein Luftspalt (172) bereitgestellt
ist.

Modulare Gebaudeeinheit nach Anspruch 3, wobei
der gebaudeinterne Servicezugangsweg (332) zum
Transport von einer entfernbaren Platte (362) abge-
deckt wird und der gebaudeinterne Servicezugangs-
weg (332) zur AuRenseite des Strukturrahmens (40)
hin offen ist, wenn die entfernbare Platte (362) ent-
fernt ist.

Modulare Gebaudeeinheit nach Anspruch 6, wobei
der gebaudeinterne Servicezugangsweg (332) von
unterhalb des Gebaudemoduls (16) her zuganglich
ist oder der gebaudeinterne Servicezugangsweg
(332) sich Uber beide Seiten der modularen Gebau-
deeinheit (16) erstreckt und zu denselben offen ist.

Modulare Gebaudeeinheit nach Anspruch 4, wobei
die AulRenplatte (60, 62) dem Strukturrahmen (40)
eine lasttragende Stitze bereitstellt.

Modulare Gebaudeeinheit nach einem der Anspri-
che 1 bis 8, wobei die Gebaudeeinheit ein Wand-
und Deckensystem fir die Standerwerkplatte um-
fasst, das innerhalb des Strukturrahmens (40) liegt
und an demselben befestigt ist, wobei das Wand-
und Deckensystem der Standerwerkplatte lasttra-
gend ist, ohne dass der Strukturrahmen (40) benétigt
wird.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei der Strukturrahmen
vertikale Eckpfosten (40, 40’) umfasst und eine
Strukturwand der Standerwerkplatte innerhalb des
Strukturrahmens (40) einen vertikalen Eckpfosten
(170) umfasst, der einem der vertikalen Eckpfosten
(40, 40’) des Strukturrahmens benachbart und an
demselben angebracht ist.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspruche, wobei die Gebaudeeinheit
ferner eine Vielzahl von Tragern (42) umfasst, die
sich quer Uber den Boden des Strukturrahmens (40)
erstrecken und nach innen von den Enden des Struk-
turrahmens beabstandet sind, wobei jeder der Viel-
zahl von Tragern (42) mindestens ein Montageloch
(130) fir ein Befestigungselement bereitstellt, die
von den Seiten des Strukturrahmens (40) zum Be-
festigen an Bodenstiitzen oder an eineranderen Ge-
baudeeinheit nach innen beabstandet sind.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei die Gebdudeeinheit
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ferner eine oder mehrere entfernbare vertikale Stit-
zen (52) auf Seitenflachen des Strukturrahmens (40)
umfasst, und die sich neben einer entfernbaren wet-
terresistenten AulRenplatte (60, 62) befinden.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei die Gebaudeeinheit
ferner eine Strukturplatte (84) umfasst, die an einer
oberen Flache des Strukturrahmens (40) fixiert, aber
nach innen von demselben beabstandet ist.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei die Gebaudeeinheit ein
Treppenhaus (16BA, 16BA’) umfasst, derart, dass,
wenn es als Teil des Gebaudes (10) gebildet ist, sich
die modulare Gebaudeeinheit in einer vertikalen
Ausrichtung in der Hohe Uber zwei Stockwerke er-
streckt.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei die Gebaudeeinheit ei-
nen Abschnitt (102, 104, 106, 108) eines Daches
(202) umfasst, der innerhalb der modularen Gebau-
deeinheit (16) anbringbar ist und Uber der Gebau-
deeinheit (16) platziert werden kann, um einen Teil
eines Daches (202) des Gebaudes (10) zu bilden,
wenn die Gebaudeeinheit zu einem Gebaude gebil-
det ist.

Modulare Gebaudeeinheit nach einem der vorher-
gehenden Anspriiche, wobei der Strukturrahmen
(40) oder Rahmenelemente (160, 170) der Stander-
werkplatte oder einer nach aulen weisenden Sei-
ten- oder Endplatte (60, 62) aus faserverstarktem
Polymer gebildet sind.

Modulare Gebaudeeinheit nach einem der Anspri-
che 1 bis 16, wobei die Standerwerkplatte (80, 82)
an einer Innenflache des Strukturrahmens (40) be-
festigt ist.

Gebaude (10), das eine Vielzahl von modularen Ge-
baudeeinheiten (16) umfasst, wobei jede modulare
Gebaudeeinheit (16) einem der Anspriiche 1 bis 17
entspricht.

Verfahren zum Bauen eines Gebaudes (10), das das
Bereitstellen einer Vielzahl von Gebaudeeinheiten
(16) wie in einem der Anspriiche 1 bis 17 definiert
und das Platzieren der Gebaudeeinheiten (16) ne-
beneinander und das Verbinden der Einheiten zu
einer einzelnen Struktur umfasst.

Revendications

1.

Unité de construction modulaire (16) pour la cons-
truction d’'un batiment (10), ladite unité de construc-
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tion modulaire comprenant :

un bati structurel (40) approprié pour I'intercon-
nexion avec une autre unité de construction mo-
dulaire lors de la construction du batiment,
dans laquelle I'unité de construction modulaire
(16) peut servir de conteneur d’expédition pour
le transport ; et

un panneau de bati formant montant (80, 82) ;
dans laquelle le panneau de bati formant mon-
tant (80, 82) estinterne par rapport au bati struc-
turel (40) et le panneau de bati formant montant
(80, 82) est en retrait par rapport a une face du
bati structurel (40) et dans laquelle le panneau
de bati formant montant (80, 82) est fixé sur le
bati structurel (40) afin d’étre porteur en combi-
naison avec le bati structurel.

Unité de construction modulaire selon la revendica-
tion 1, dans laquelle I'unité de construction com-
prend une terrasse véranda (36) interne par rapport
au bati structurel (40), mais peut étre ouverte sur
I'extérieur du bati structurel, danslaquelle la terrasse
véranda (36) comprend un abri résistant aux cyclo-
nes pouvant fermer la terrasse véranda (36) depuis
I'extérieur du bati structurel (40), dans laquelle la ter-
rasse véranda (36) peut étre raccordée a une ter-
rasse véranda adjacente d’une autre unité de cons-
truction adjacente afin de permettre le passage entre
les terrasses vérandas adjacentes.

Unité de construction modulaire selon la revendica-
tion 1 ou 2, dans laquelle I'unité de construction com-
prend en outre une partie d’'une partie de voie d’ac-
ces de service s’étendant verticalement (330) a I'in-
térieur du batiment qui est interne par rapport a une
face latérale ou d’extrémité du bati structurel (40),
exposée a 'extérieur de I'unité de construction (16)
et configurée pour coopérer avec une autre partie
de voie d’accés de service s’étendant verticalement
(330°) a lintérieur du batiment qui est interne par
rapport a un bati structurel d’'une autre unité de cons-
truction modulaire (16”) adjacente afin de formerune
voie d’accésde service (332) al'intérieur du batiment
composée au moins des deux parties de voies d’ac-
cés de service (330, 330’) a intérieur du batiment.

Unité de construction modulaire selon I'une quelcon-
que des revendications 1 a 3, dans laquelle I'unité
de construction comprend en outre un panneau ex-
terne amovible résistantauxintempéries (60, 62) fixé
sur chaque face latérale et d’extrémité du bati struc-
turel (40) et est parallele a la face latérale ou d’ex-
trémité correspondante du bati structurel, dans la-
quelle le panneau interne (60, 62) recouvre le pan-
neau de bati formant montant (80, 82) lorsqu'’il est
en place.
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Unité de construction modulaire selon la revendica-
tion 4, dans laquelle un entrefer (172) est prévu entre
le panneau externe (60, 62) et le panneau de bati
formant montant (80, 82).

Unité de construction modulaire selon la revendica-
tion 3, dans laquelle la voie d’accés de service (332)
a l'intérieur du batiment est recouverte par un pan-
neau amovible (362) pour le transport et la voie d’ac-
cés de service (332) a lintérieur du batiment est
ouverte sur I'extérieur du bati structurel (40) lorsque
le panneau amovible (362) est retiré.

Unité de construction modulaire selon la revendica-
tion 6, dans laquelle la voie d’accés de service (332)
al’intérieur du batiment estaccessible depuis le des-
sous du module de construction (16) ou la voie d’ac-
ces de service (332) a l'intérieur du batiment s’étend
sur et est ouverte de chaque coté de 'unité de cons-
truction modulaire (16).

Unité de construction modulaire selon la revendica-
tion 4, dans laquelle le panneau externe (60, 62)
fournit le support au bati structurel (40).

Unité de construction modulaire selon I'une quelcon-
que des revendications 1 a 8, dans laquelle l'unité
de construction comprend un systéme de paroi et
de plafond de panneau de bati formant montant in-
térieur a et fixé sur le bati structurel (40), dans la-
quelle le systéme de paroi et de plafond de panneau
de bati formant montant est porteur sans avoir re-
cours au bati structurel (40).

Unité de construction modulaire selon I'une quelcon-
que des revendications précédentes, dans laquelle
le bati structurel comprend des montants de coin ver-
ticaux (40, 40’) et une paroi structurelle du panneau
de batiformant montanta l'intérieur du bati structurel
(40) comprend un montant de coin vertical (170) ad-
jacent a et fixé sur 'un des montants de coin verti-
caux (40, 40’) du bati structurel.

Unité de construction modulaire selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'unité de construction comprend en outre une plu-
ralité de poutres (42) s’étendant transversalement
sur le fond du bati structurel (40) et espacées vers
I'intérieur des extrémités du bati structurel, chacune
de la pluralité de poutres (42) fournissant au moins
un trou de montage de fixation (130) espacé vers
l'intérieur des co6tés du bati structurel (40) pour la
fixation aux supports de sol ou a une autre unité de
construction.

Unité de construction modulaire selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'unité de construction comprend en outre un ou plu-
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sieurs supports verticaux amovibles (52) sur les fa-
ces latérales du bati structurel (40) et positionnés a
c6té d’'un panneau externe résistantaux intempéries
amovible (60, 62).

Unité de construction modulaire selon 'une quelcon-
que des revendications précédentes, dans laquelle
I'unité de construction comprend en outre un pan-
neau structurel (84) fixé a, mais espacé vers l'inté-
rieur d’'une face supérieure du bati structurel (40).

Unité de construction modulaire selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'unité de construction comprend une cage d’escalier
(16BA, 16BA’), de sorte que lorsqu’elle est formée
comme faisant partie du batiment (10), l'unité de
construction modulaire s’étend dans une orientation
verticale, sur deux niveaux en hauteur.

Unité de construction modulaire selon I'une quelcon-
que des revendications précédentes, dans laquelle
I'unité de construction comprend une partie (102,
104, 106, 108) d’un toit (202) pouvant étre position-
née a l'intérieur de I'unité de construction modulaire
(16) et pouvant étre placée au-dessus de l'unité de
construction (16) pour faire partie d’un toit (202) du
batiment (10) lorsque I'unité de construction est for-
mée dans un batiment.

Unité de construction modulaire selon 'une quelcon-
que des revendications précédentes, dans laquelle
le bati structurel (40) ou les éléments de bati (160,
170) du panneau de bati formant montant ou un pan-
neau latéral ou d’extrémité orienté vers I'extérieur
(60, 62) sont formés avec du polymeére renforcé en
fibres.

Unité de construction modulaire selon 'une quelcon-
que des revendications 1 a 16, dans laquelle le pan-
neau de bati formant montant (80, 82) est fixé sur
une surface intérieure du bati structurel (40).

Batiment (10) comprenant une pluralité d’unités de
construction modulaires (16), chaque unité de cons-
truction modulaire (16) étant selon I'une quelconque
des revendications 1 a 17.

Procédé pour construire un batiment (10) comprend
I'étape consistant a fournir une pluralité d’unités de
construction (16) selon 'une quelconque des reven-
dications 1 a 17 et I'étape consistant a placer les
unités de construction (16)les unes a co6té des autres
etI'étape consistanta raccorder les unités ensemble
en une seule structure.
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