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ABSTRACT

A modular building unit for construction of a building comprises:

a rectangular parallelepiped structural frame 40 suitable for interconnection to

5 another modular building unit in construction of the building; and

a structural stud frame wall 80/82 internal to and fixed to the frame, the wall partly 

defining a room at least in part within the modular building unit. The modular building 

unit is suitable for handling as a shipping container for transport.
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Modular Building

The present invention relates to buildings formed of modular units.

Background

Buildings formed of recycled intermodal shipping containers, sometimes called sea 

containers, are known. However they have not seen mainstream adoption due to 

inherent limitations with the use of these containers. 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. A typical shipping container 

has standard dimensions: 8 feet wide (2.44m), 20 feet (6.06m) or 40 feet (12.19m) 

long, and 8 feet 6 inches (2.59m) high. An alternative type, a High-cube (HQ) 

container is 9 feet 6 inches (2.9m) high. 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.

For use in a building, shipping containers require 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.

It is with this background that the present invention has been developed.

Reference to prior art documents is not an admission that they form part of the 

common general knowledge of a skilled person in any jurisdiction.

Summary of the Invention

According to the present invention there is provided a modular building unit for 

construction of a building, said modular building unit comprising:
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a rectangular parallelepiped structural frame suitable for interconnection to another 

modular building unit in construction of the building; and

a structural stud frame wall internal to and fixed to the frame, the wall partly defining 

a room at least in part within the modular building unit;

5 wherein the modular building unit is suitable for handling as a shipping container for 

transport.

In an embodiment the building unit comprises a plurality of structural stud frame walls 

internal to and fixed to the frame, the walls defining a room within the modular

10 building unit.

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.

15 In an embodiment the building unit further comprises a portion of a building-internal 

service access-way internal to the frame. In an embodiment the building-internal 

service access-way is covered by a removable panel for transport. In an 

embodiment the building-internal service access-way is open to the exterior of the 

frame when the removable panel is removed.

20

In an embodiment the building unit further comprises a first portion of a building­

internal service access-way able to be externally open on modular building unit and 

arranged so that when another building module with a complementary second portion 

of a building-internal service access-way is placed adjacent the first portion they

25 define a combined portion of a building-internal service access-way.

According to the present invention there is provided a modular building unit for 

construction of a building, said modular building unit comprising:

a rectangular parallelepiped structural frame suitable for interconnection to another

30 modular building unit in construction of the building;

a wall internal to and fixed to the frame, the wall partly defining a room at least in part 

within the modular building unit;

a portion of a building-internal service access-way internal to the frame; 

wherein the modular building unit is suitable for handling as a shipping container for 

35 transport.
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In an embodiment each dwelling comprises an externally facing veranda deck 

internal to the frame.

In an embodiment the wall internal to and fixed to the frame is a structural stud frame 

wall.

According to the present invention there is provided a modular building unit for 

construction of a building, said modular building unit comprising:

a rectangular parallelepiped structural frame suitable for interconnection to another 

modular building unit in construction of a building;

a wall internal to and fixed to the frame, the wall partly defining a room at least in part 

within the modular building unit;

a veranda deck internal to the frame;

wherein the modular building unit is suitable for handling as a shipping container for 

transport.

In an embodiment the building unit further comprises a portion of a building-internal 

service access-way internal to the frame.

In an embodiment the building unit further comprises a portion of a building-internal 

service access-way internal to the frame.

In further embodiments the following features may be present.

In an embodiment the building unit further comprises a weather resistant external 

panel affixed to each side and end face of the frame. In an embodiment the external 

panels are removable.

In an embodiment the building unit further comprises a plurality of beams extending 

transversely across the bottom of the frame for attachment to ground supports or 

another building unit.

In an embodiment the building unit further comprises one or more removable vertical 

supports on side faces of the frame.
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ln an embodiment the internal walls are formed of a stud frame with an insulating 

material inside the stud frame.

In an embodiment the building unit further comprises a structural panel internally

5 affixed to a top face of the frame.

In an embodiment the building unit further comprises an opening in a side or end 

face when the removable panel is removed from the respective side or face for 

allowing movement to another building unit in the building.

10

In an embodiment an external finish is applied to the panels on a side/end of the 

building unit.

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

15

In an embodiment the building unit is of a width between 2.4m and 4.2m. In a 

preferred embodiment each container is of a width of about 3.3m (11 ’) to 3.5m.

In an embodiment the building unit is of a length of 6m (20’). In other embodiments 

20 the container is of a length of one of 6.8m, 7.2m, 12m, 14.4m or 18m.

In an embodiment the building unit is of a height of 2.9m (9’6”) to 3.1m. 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.

25

In an embodiment the building unit is a tall container, where the tall container has a 

height of two other unit stacked one on another and a length of half the 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.

30

In an embodiment the frame of the container forms a structural element of a building 

formed of a plurality of such building units.

In an embodiment the end and or side panels of the container form a structural

35 element of a building formed of a plurality of such building units.
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In an embodiment the building unit is configured such that it can be assembled into 

the building without structural modification.

In an embodiment the building unit is stackable for transport and is able to be 

stacked in the building.

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.

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.

In an embodiment the building comprises longitudinally side by side frames and 

parallel adjacent back to back internal walls of each building unit.

In an embodiment the building comprises building-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 building-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 embodiment the building-internal service access-way portions 

are formed by the building units are end to end and side to side.

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 and 

placing the building units next to one another and connecting the units together into a 

single structure.

In an embodiment the building units are placed end to end. In an embodiment the 

building units are placed side by side.

In an embodiment the building units are stacked.

In this specification the terms “comprising” or “comprises” are used inclusively and 

not exclusively or exhaustively.



- 6-

20
13

10
03

59
 

24
 M

ar
 2

01
3

Description of Drawings

In order to provide a better understanding of the present invention preferred 

embodiments will now be described, by way of example only, with reference to the

5 accompanying drawings, in which:

Figure 1 is a schematic set of plan views showing a building unit and a building 

according to an embodiment 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;

10 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 

15 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 

20 ceiling and internal 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;

25 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;

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 removed portion 

30 of a floor structure to allow access to the transverse beam;

Figure 9 is a horizontal cross section of an embodiment of a corner of the building 

unit according to the present invention;

Figure 10 is a horizontal cross section of an embodiment of an internal corner of the 

building unit according to the present invention;

35 Figure 11 is a vertical cross section of an embodiment of a roof section of the

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

building unit according to the present invention;

Figure 13 is a vertical cross section of an embodiment of a wall section of the 

building unit according to the present invention;

Figure 14 is a vertical cross section of an embodiment of a wall section of the 

building unit according to the present invention;

Figure 15 is a vertical cross section of an embodiment of a wall section of the 

building unit according to the present invention;

Figure 16 is a horizontal cross section of an embodiment of a wall section the 

building unit having a window 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 according 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 21 is a side elevation of a side of the modular building unit of Figure 20;

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 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; and

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

Description of Preferred Embodiments

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 accommodation 

village, a hotel, hospice or offices.
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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

5 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

10 end to end. In yet a further embodiment the bank is a single building unit (such as is 

shown in Figure 24).

Further in this embodiment each bank 14 comprises a mirrored usage area on each 

side of a corridor 30. For example each bank 14 may comprise living quarters on

15 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 comprises a 

plurality of (in this case fifteen) banks 14 in a side by side arrangement. Further the 

cluster 12 comprises different types of banks 14’, 14” and 14’”, each with a different 

usage, on either side of the plurality of banks 14. In this embodiment the banks 14’

20 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.

In an embodiment each unit is of a unit type and each unit is configured according to

25 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 of a bank type, where each bank type is defined according 

to the unit types of its units.

30 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 bedroom 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

35 hallway corridor and rooms 32 and 32’ are entries and rooms 36 and 36’ are 

bathrooms.
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Also referring to Figures 3 to 5, each unit 16 comprises a structural frame 40 in the 

shape of a rectangular prism. Typically the frame 40 is formed of steel beams, 

however in an embodiment the frame 40 is formed of Fibre-Reinforced Polymer

5 (FRP) (also known as Fibre-reinforced plastic) beams fixed together by bonding and 

or mechanical coupling.

FRP is a composite material formed by reinforcing a polymer matrix with fibres, 

typically glass fibres (fibreglass) or carbon fibre or aramid fibre. The polymer is 

10 typically a thermoset or thermoplastic resin. The fibres are generally oriented to 

provide strength and deformation 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 connection point, applying a 

15 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.

The inside of the prism 56 will be a portion of the inside of the building, when 

constructed. Longitudinally disposed end faces of the frame have vertically

20 extending support members 44. In an embodiment the support members 44 are 

formed of steel, however in an alternative embodiment they may be formed of FRP 

beams. The longitudinal frame members have removable 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.

25 However these supports 52 may also be removed leaving open the space 46 

between the top and bottom longitudinal frame members. This enables an area in 

the building to be larger than would otherwise 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 members 42 in the form of beams. The top 

30 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.

35
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For transport, and if desired to be used in the assembled building, the faces of the 

prism may have outer 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

5 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.

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

10 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. The internal wall 80/82 (shown in

15 Figure 6 with the side wall 60 not shown) may also provide structural integrity to the 

unit 16, particularly 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 whether resistance material as the side wall 60 for transport.

20 This may also be retained in the building 10.

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 

25 unit. Such a panel will have application in buildings other than in the modular 

building unit described herein. The panels will have securing points, such as holes, 

for bolting or screwing to the frame or other structure of the building.

For transport the corners 50 of the unit 16 may have attachment points for lifting the 

30 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 shipping 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 

35 longitudinal frame members 40 there are fork pockets 54 for receiving tines of a

forklift, the same as is a normal shipping container.
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Transverse dashed lines II and HH extend through the beams 42. They intersect at

48 with longitudinal dashed lines I and H. These lines allow a grid to be used in the 

design of the building and are spaced 1A of the width/length of the unit in from the

5 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.

10 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.

The vertical supports 44 are positioned inwardly of the edges of the frame 40, ideally

15 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.

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

20 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 internal walls to.

In an embodiment a diagonal brace may be provided on the side faces of the frame

25 40 for transport. Such bracing may also be used in the internal walls 80/82 and

ceiling panels in the roof 84 and in the floor 86.

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

30 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

35 16BA’ is in bank 14AA. A unit may be two storeys high. A roof is in two parts 100
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and 100’ and spans bank 14AA. Each part 100 and 100’ is longer than the 

respective end building unit and partly covered unit 16AB.

Referring to Figure 6 an embodiment of a building unit is shown mounted to footings

5 150, 152 and 154. The transverse beams 42 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 building, along with the 

attachment points 50’ of an adjacent building unit are fastened to footing 152 by two 

C channels. In an embodiment the footings 150, 152 and 152 are pile footings above

10 ground level. In an alternative they may be at or below ground and in a further 

alternative, instead of footings there may be vertical posts or screw piles. In yet a 

further alternative, instead of footings there may be attachment points to a building 

unit underneath, as shown in Figure 6A. It is desirable for the beams 42 have a 

suitable flanged surface with a hole or holes therethrough to be bolted in place.

15

It can be seen in Figure 6A that the corner attachment 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

20 the frame 40. In an embodiment the members 88 may be formed of FRP.

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

25 102, 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 dimension 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 1/2 or 1/3 the width of the

30 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.

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 horizontal beam 

35 110 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
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between adjacent portions and may be 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

5 are formed of, for example, extruded aluminium and steel roof sheets or FRP 

beams/panels or as an integrally moulded FRP member.

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 service

10 access skirting may be provided between the inner wall 80 and the floor structure 86.

Referring to Figure 8, the transverse beam 42 is shown in more detail. The beam is 

an I beam in one embodiment or two back to back C channels in another 

embodiment. The beam 42 is preferably welded, bonded and or mechanically

15 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 footings 152, or to 

another building unit beneath. Also shown are transverse C channel cross members 

70 extending between the longitudinal horizontal bottom frame members 40. In an 

embodiment the cross members are formed of steel or FRP. Also shown are floor

20 member(s) 132 which form a floor 86. An access panel covering a fixing point of the 

beam 42 is removed.

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

25 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

30 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 along its 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,

35 which in turn may be applied to a water resistant sheet 176 for wet areas, such as
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bathroom or laundry. Variations to the wall structure are described in relation to 

Figures 13 to 16.

Also shown there is a connector 190 connecting the connection points 50 of corner

5 post 40 and a corner post 40’ of another building unit.

The wall member 60A in this embodiment is different to the wall member 60 in other 

embodiments. It has columns recesses for receiving fixing members 184 and holes 

186 for attachment of an aesthetic external cladding 232. The wall 60A may be

10 bolted to the frame 40 by bolt 188. The external cladding may be a sheet of FRP.

Figure 10 shows a similar structure at a corner of four units. There is an air gap 192 

between wall members 60 and 60’. When adjacent wall members 60 or 62 are 

removed the air gap 192 may be used for services.

15

Referring to Figure 11, there is an embodiment of a ceiling structure 84 comprising a 

top panel 64, which is typically formed of a weathering steel or an may be formed of 

a FRP panel. In an embodiment, underneath is an internal insulating ceiling panel 

208, preferably separated by an air gap. In an embodiment this ceiling panel is

20 formed of a stud frame with thermal insulating material between the frame studs, 

where required service ducts or conduits are provided. 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 208 is a decorative cladding 212, which is typically fire proof,

25 such as magnesium oxide cement panels, or a FRP panel. The panel 212 may be 

acoustically dampening, by for example being provided with sound cancelling 

perforations.

In an alternative to decorative cladding 212 there may be battens for a suspended

30 ceiling.

In an embodiment on the roof there is a profiled sheet metal panel 202 on hinges 

which is held by brackets at an optimal angle so as to support a solar panel 204. 

Alternatively a solar panel may form part of a roof panel.

35
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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 embodiment, on top of this is a sheet of 

waterproof insulating material, such as an air-cell aluminium foil 222, which acts as a 

5 thermal break. In an embodiment on top of this is a metal insulated panel 224, such

as a 50mm polystyrene 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 surfaces may be used as alternatives, such as tiles, wood or carpet.

10 Referring to Figure 13, an embodiment of an external wall 230 of the building is 

shown. In this embodiment 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 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 

15 252 between the frame studs 250. Where required, service ducts or conduits are

provided 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 preferably fire-proof, such as a magnesium oxide

20 cement board or an FRP panel. This cladding may have a decorative image applied 

to the displayed surface.

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 further as they

25 cover the full side of the building unit 16.

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 assembled form the building units. It has a

30 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.

Referring to Figure 15, an embodiment of an internal wall 260 for a “wet-area” is

35 shown. A wet area is an area that has water services, such as bathroom, laundry, 

outdoor barbeque area or kitchen. It has a similar construction to wall 230 except
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that the cladding 232 is optionally not included. Optionally side/end 60/62 may be 

removed. In addition there is a water resistant cladding 262 on the inside most 

surface. This cladding 262 may be a FRP panel.

5 Referring to Figure 16, an embodiment of an internal wall 270 with an opening is 

shown. It has 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 

thermal break frame 272. In an embodiment this wall section may be used a wall to

10 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 external 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.

15

It is 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

20 acoustic insulating properties.

The opening 56 may have a cyclone rated shutter installed, which when installed with 

wall 62 in the opening from the veranda to the exterior of the building 10, allows the 

veranda, which is internal to the frame 40 to become cyclone rated.

25

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 internal 

modules, which are in turn installed in and fixed to the frame 40.

30 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 integrity 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.

35
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For ease of transport, advantageously the rectangular 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 2.6m and preferably about 3.3m (11 ’) to 3.5m and most preferably 3.4m.

5

In an embodiment the length of the frame is about 6m, 6.8m, 7.2m, 12m, 14.4m or 

18m. In an embodiment the height of the frame is the size of a HQ container, which 

is about 2.9m in height. In an embodiment a tall container is of a height of 5.8m 

(19’). In an embodiment each container is of a height of about 3.48m. In an

10 embodiment each tall container is of a height of 8.7m.

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

15 units do not needing to go into a floatation tank to see if they are totally waterproof. 

There is also the flexibility of optionally removing the exterior wall 60/62 on location 

according to the design if the building, a well as, future replacement if transported 

again. It is desired that the top exterior panel 64 be waterproof for transport.

20 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 decorative appearance, eg a coloured wall. 

In an alternative the finished appearance may comprise a photograph, a picture, an 

artwork or an image, such that the surface will be displayed when installed in the

25 building. The finish is applied to the panel prior to installation on the wall. The 

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.

30

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 surface can be displayed when installed on the building. The panels

35 are securing by bolting or screwing the panel through corner holes 962 to the frame 

or other structure of the building, or by adhesion.
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In an embodiment the modular units are configured such that they can be assembled 

into the building without structural modification.

5 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 

10 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.

15

Figures 24 to 27 show a further alternative embodiment. 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 

20 16” has a longer frame 40 and is divided into two dwellings. 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 complementary 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.

25 Again each dwelling of the unit 16” comprises a deck for the veranda 36, which is 

internal to the frame 40, a bedroom 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 and 364 may be removed with the panels 60/62 or 

separately to allow access to the verandas 36 and the service access-way portion

30 330.

It can be seen that in the above embodiments the modular building unit comprises:

a rectangular parallelepiped structural frame 40 suitable for interconnection to 

another modular building unit in construction of the building 10, whether in a bank of 

35 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.
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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 30/307332 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.

5

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.

10 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.

The present invention may have particular advantages where the building is in a

15 remote location and there are significant transportation costs involved in construction 

of the building and or where labour costs are significant as it is desirable to minimise 

the on-site construction costs. However application of the invention is not limited to 

remote locations.

20 Modifications may be made to the present invention with the context of that described 

and shown in the drawings. Such modifications are intended to form part of the 

invention described in this specification.
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Claims

1. A modular building unit for construction of a building, said modular building 

unit comprising:

5 a rectangular parallelepiped structural frame suitable for interconnection to another 

modular building unit in construction of the building; and

a structural stud frame wall internal to and fixed to the frame, the wall partly defining 

a room at least in part within the modular building unit;

wherein the modular building unit is suitable for handling as a shipping container for 

10 transport.

2. A modular building unit according to claim 1, wherein the building unit 

comprises a plurality of structural stud frame walls internal to and fixed to the frame, 

the walls defining a room within the modular building unit.

15

3. A modular building unit according to claim 1 or 2, wherein the building unit 

comprises a veranda deck internal to the frame, but able to be opened to the exterior 

of the frame.

20 4. A modular building unit according to any one of claims 1 to 3, wherein the

building unit further comprises a portion of a building-internal service access-way 

internal to the frame.

5. A modular building unit according to any one of claims 1 to 4, wherein the

25 building unit further comprises a weather resistant external panel affixed to each side 

and end face of the frame. In an embodiment the external panels are removable.

6. A modular building unit according to any one of claims 1 to 5, wherein the 

building unit further comprises a plurality of beams extending transversely across the

30 bottom of the frame for attachment to ground supports or another building unit.

7. A building comprising a plurality of modular building units, each modular 

building unit according to any one of claims 1 to 6.
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8. A method of constructing a building comprising providing a plurality of building 

units according to any one of claims 1 to 6, placing the building units next to one 

another and connecting the building units together into a single structure.
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FIG. 2B
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FIG. 5
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FIG. 6A
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