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A building unit comprises a building element having a rib 
structure. The rib structure forms a frame for receiving at least 
one of a floor, wall, or a ceiling module. The rib structure 
comprises a corner fitting. The building unit may further 
comprise at least one additional building element placed off 
set and an intermediate module that interconnects at least two 
building elements. 
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BUILDING UNIT, METHOD FOR 
ASSEMBLING A BUILDING UNIT, METHOD 
FORTRANSPORTING A BUILDING UNIT 

TECHNICAL FIELD 

0001. The invention relates to a building unit and a method 
for assembling a building unit. 

BACKGROUND OF THE INVENTION 

0002 Building units are commonly used to assemble tem 
porary and/or modular buildings. Building units can be used 
for different purposes, e.g. as a temporary housing for indus 
try, utility, Schools, student housing or events, or as an emer 
gency housing after a natural disaster or a fire. Temporary 
buildings are built up for use during a limited time period and 
are removed afterwards. A modular building can be a perma 
nent type building. 
0003. An advantage of using building units is the flexibil 

ity of the thus obtained building. Building units can be easily 
added or removed in a later stage of the life of the building, so 
the building can be adapted to changing needs. The possibility 
of re-using the building units makes the application flexible as 
well. Another advantage of the building units is that it is 
possible to construct a complete building in a very short time, 
and that—after use—the building can be de-assembled and 
the building units can be re-used for another building project. 
Since a modular building can be constructed relatively fast, 
disturbance of the building place and its environment is rela 
tively short. Another advantage of the building unit is that 
elements of the building unit or the complete building unit can 
be prefabricated remotely under controlled conditions e.g. in 
a factory. The prefabricated elements and/or units can then be 
transported to the building site where—due to well-defined 
dimensions of the building units—a building can be erected 
rather fast. The short time period that is needed for erecting a 
building unit makes the building units suitable for temporary 
housings. 
0004. There are different types of building units known. A 
commonly used building unit is of a type comprising a rib 
structure forming a frame for receiving a floor module, a wall 
module or a ceiling module. The drawback of such a building 
unit is that the external dimensions of the building unit are 
Such that transport is restricted by national transportation 
laws. This makes the international transport of the building 
units difficult and relatively expensive. Especially, the trans 
port of these building units over sea is expensive. Therefore, 
the building units are mainly used locally. The high transpor 
tation costs make re-use geographically restricted and thus 
limit the possibilities for re-use. Although the building units 
can be transported by road, water or railway by various trans 
port vehicles, transport is usually limited to road transport 
because of the high transportation costs. 
0005. The present invention is directed toward overcom 
ing one or more of the problems discussed above. 

SUMMARY OF THE INVENTION 

0006. According to an aspect of the invention, there is 
provided a building unit comprising a building element hav 
ing a rib structure forming a frame for receiving at least one 
floor, wall or ceiling module, wherein the rib structure com 
prises a corner fitting. 
0007. In a preferred embodiment the rib structure com 
prises a corner fitting on each corner. 
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0008 Advantageously the rib structure is adapted for 
international container transport upon a container transport 
vehicle (e.g., truck, rail car or ship), more particularly the 
external dimensions of the rib structure meet requirements for 
ISO-normalized container transport. 
0009. In a further embodiment of the invention, the build 
ing unit further comprises at least one additional building 
element placed offset, further comprising an intermediate 
module interconnecting at least two building elements. 
0010. According to a second aspect of the invention, there 

is provided a method for assembling a building unit, compris 
ing placing at least two building elements having a rib struc 
ture forming a frame for receiving at least one floor, wall or 
ceiling module offset from each other, and interconnecting 
two building elements by means of an intermediate module. 
0011. According to a third aspect of the invention, there is 
provided a method for transporting a building unit, compris 
ing placing at least one floor, wall, ceiling or intermediate 
module in a building element having a rib structure forming a 
frame for receiving the floor, wall or ceiling module, wherein 
the rib structure comprises a corner fitting, and loading the 
frame as a transport container on a container transport 
vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. In order that the invention may be more fully under 
stood, embodiments thereof will now be described by way of 
example only, with reference to the figures in which: 
(0013 FIG. 1 shows a schematic perspective view of a 
building unit according to a first embodiment; 
0014 FIG. 2 shows a schematic perspective view of a 
building unit according to a second embodiment; 
0015 FIG. 3 shows a schematic perspective view of a 
building unit according to a third embodiment; 
0016 FIG. 4 shows a schematic perspective view of a 
building unit according to a fourth embodiment; 
0017 FIG. 5 shows a schematic perspective view of a 
building unit according to a fifth embodiment; 
0018 FIG. 6 shows a schematic top view of a building unit 
according to a sixth embodiment; 
0019 FIG. 7 shows a schematic perspective view of a 
building unit according to a seventh embodiment; 
0020 FIG. 8 shows a schematic perspective view of a 
building unit according to an eighth embodiment; 
0021 FIG. 9 shows a schematic perspective view of a 
corner fitting; 
0022 FIG. 10 shows a schematic side view of containers 
on a trailer, 
0023 FIG. 11 shows a schematic perspective view of con 
tainer-to-container handling; 
0024 FIG. 12 shows a first schematic side view of a twist 
lock for container-to-container locking; and 
0025 FIG. 13 shows a second schematic side view of a 
twist lock for container-to-trailer locking. 

DESCRIPTION OF THE EMBODIMENT(S) 
0026. The figures are merely schematic views of various 
embodiments disclosed herein. In the figures, the same refer 
ence numbers refer to equal or corresponding parts. 
0027 FIG. 1 shows a building unit comprising a building 
element 1 that comprises a rib structure 2. The rib structure 2 
forms a frame for receiving a floor and/or one or more wall 
modules and/or a ceiling module. In this embodiment, a floor 
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module 3 and a ceiling module 4 have been placed in the rib 
structure 2. According to one aspect the rib structure 2 com 
prises at least one corner fitting 5. In another embodiment, the 
floor module and the ceiling module are permanently part of 
the rib structure. The floor module is then e.g. formed from 
concrete which is molded such that it is permanently attached 
to the rib structure that is e.g. manufactured from Steel com 
ponents. The ceiling module can e.g. be implemented as a 
wooden structure attached to the rib structure. 
0028. In the embodiment shown in FIG. 1, each corner of 
the rib structure 2 comprises a corner fitting 5. An advantage 
of providing the building element 1 with corner fittings 5 is 
that the building unit can be transported on a normal container 
trailer for road/water/railway transport. These trailers are 
widely available, which makes the transport relatively cheap 
and easy. 
0029. The rib structure 2 may be adapted for international 
container transport and more preferably, the external dimen 
sions of the rib structure 2 meet ISO-normalized require 
mentS. 

0030. A rib structure 2 that is adapted for international 
container transport is Sufficiently stiff and strong so that it can 
be transported on a container transport vehicle, e.g. a truck, 
rail car or container ship. For international container trans 
port, the rib structure 2 and its external dimensions will have 
to comply with ISO-norm numbers—amongst others—ISO 
668:1995, ISO 830:1999, ISO 1496-2: 1996, ISO 1496-3: 
1995, ISO 1496-4:1991, ISO 3874: 1997 or ISO 6346:1996, 
the contents of which are incorporated herein. The rib struc 
ture 2 is then interchangeable with other ISO-containers, 
which means that the rib structure 2 can e.g. be placed at the 
bottom in a container ship with other filled ISO-containers 
above it. 
0031. By adapting the rib structure 2 for international con 
tainer transport, the building element 1 of a building unit can 
be manufactured at any place in the world and can thereafter 
be transported to any place in the world. After use for a 
particular project, the building unit can be transported to a 
different location anywhere in the world where it can be 
re-used. This makes the building unit a flexible and cheap unit 
for assembling temporary housings and/or modular build 
ings. Further the re-use is not geographically restricted due to 
the easy transportation possibilities of the building unit. 
0032. In the embodiment as shown in FIG. 1, each corner 
of the rib structure 2 comprises a corner fitting 5, which 
facilitates handling during transport. On a containership the 
containers are placed upon and/or next to each other, and can 
be secured to the ship and/or to one another by means of their 
corner fittings. 
0033. Also FIG. 7 shows a rib structure 2 of a building 
element 1. The rib structure 2 is in this embodiment adapted 
for international container transport by temporarily or perma 
nently placing additional diagonal profiles 9 in the rib struc 
ture 2. The profiles 9 give extra strength and stiffness to the rib 
structure 2 for absorbing forces during transport. The profiles 
9 can be used permanently in a modular building, e.g. in case 
of a high building. Then the profiles 9 would add to the 
stability of the modular building. 
0034. An easy way the building unit can be arranged for 
transport is shown in FIG. 4. By placing the floor module 3 
and/or ceiling module 4 and/or one or more wall modules 6 in 
the rib structure 2, the rib structure 2 together with the mod 
ules 3, 4, 6 can be treated as a single transport container. This 
transport mode provides an easy to handle way for transport 
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ing the rib structure 2 together with one or more wall/ceiling/ 
floor modules 3, 4, 6. By placing the modules 3, 4, 6 in the rib 
structure 2 space can be saved during transport, and separate 
handling of the modules 3, 4, 6 during transport can be 
avoided, which makes the transport cheap and limits the 
chances of damage of the modules 3, 4, 6 during transport. 
Also, by placing the modules 3, 4, 6 in the rib structure 2, the 
rib structure 2 is made heavier which is also advantageous for 
international container transport. Empty or light ISO-con 
tainers need to be placed on deck of the container ship for 
stability reasons. There is also a limited number of light 
containers a containership can carry. When the rib structure 
2 is made heavier, it can be placed in the body of the container 
ship instead of upon the deck, and they can be considered as 
normal ISO-containers for handling and loading. 
0035 FIG. 2 shows a building unit comprising two build 
ing elements 1 and an intermediate module 8 connecting the 
two rib structures 2. The building unit 7 of FIG. 2 can be 
completed with wall modules 6 to form e.g. housing. In the 
building unit 7 of FIG. 2 two intermediate modules 8 are 
placed between the two building elements 1. One intermedi 
ate module 8 is in this embodiment an intermediate floor 
module and forms part of the floor of the building unit 7, the 
other intermediate module 8 is in this embodiment an inter 
mediate ceiling module and forms part of the ceiling of the 
building unit 7. The intermediate module 8 can also form a 
combined intermediate floor/ceiling module, such that by 
placing one intermediate module 8 between two rib structures 
2, a floor and ceiling is simultaneously formed. 
0036. In one embodiment, the intermediate module 8 can 
be easily connected to the rib structure 2 by hooking the 
intermediate module over a rib of the rib structure 2. In 
another embodiment, the intermediate module 8 can be con 
nected to the rib structure 2 by locking the intermediate mod 
ule 8 into a corner fitting 5 of the rib structure 2. 
0037. During transport, the intermediate modules 8 can 
also be placed in the rib structure 2, which facilitates the 
transport of the intermediate modules 8 in the same way as the 
wall/floor/ceiling modules 3, 4, 6 can be transported, as 
shown in FIG. 4. 
0038 FIG. 3 shows a building unit 7 with intermediate 
modules 8. In this embodiment the space between two build 
ing elements 1 can be filled with more than one intermediate 
module 8, dependent on the dimensions of the gap to be 
bridged. In this way, the external dimensions of the interme 
diate module 8 can be kept such that the intermediate module 
8 will fit in the rib structure 2 for transport. FIG. 8 shows an 
intermediate module 8 that is connected to the rib structure 2. 
The intermediate module 8 is itself assembled from different 
parts, so as to accommodate that all parts of the intermediate 
module 8 fit in the rib structure 2 during transport. 
0039 FIG. 5 and FIG. 6 show large modular buildings 
according to the invention. In FIG. 5 an example is shown of 
a complete building formed as a modular building. The modu 
lar building is built up from building elements 1 and interme 
diate modules 8. A cylindrical building or a wave-like build 
ing can be constructed by varying the orientation of the 
intermediate modules 8. By changing the shape of the inter 
mediate modules 8, e.g. a rectangle, or a parallelogram, or a 
triangle, the form of the building can be varied as well. Spe 
cial shapes of temporary buildings thus become possible, 
because the building is not limited to a rectangular floorplan. 
0040. Due to the possibility to transport and re-use the 
building elements 1, a building can be erected e.g. for a sports 
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event in one country and can be de-assembled and put on 
transport to another country where it can be used for other 
purposes, e.g. as a house. 
0041 FIG. 9 shows an embodiment of a corner fitting 5 
that is widely used for ISO-normalized containers, also the 
building unit 1 can be provided with corner fittings 5 on each 
corner. The corner fitting 5 is provided with holes 15 through 
which a locking mechanism can be provided. The corner 
fitting5 is also provided with side holes 20that can be used for 
locking an intermediate module to the building unit. 
0042 FIG. 10 shows two containers 10 that are placed on 
a trailer 11 by means of their corner fittings 5. For locking a 
container 10 on a trailer 11, a locking mechanism can be used. 
Many types of locking mechanism or locking means are 
available. FIG. 13 shows an embodiment of a twist lock 13. 
The body 14 of the twist lock 13 is welded on the trailer 
chassis. The pin 16 goes through a hole 15 of the corner fitting 
5 with the twist lock handle 17 in a first orientation. Locking 
of the container 10 is done by turning the handle 17 approxi 
mately 90 degrees to a second orientation. In other embodi 
ments the handle needs to be turned by another angle, e.g. by 
180 degrees. All the four corners of the bottom of the con 
tainer 10 can be locked to the trailer chassis 11 by means of a 
twist lock locking mechanism 13. 
0043. On a containership and/or during storage, contain 
ers can be stapled upon each other, as shown in FIG. 11. 
Locking of the containers 10 to each other is done for example 
by a locking mechanism 18 which in FIG. 12 is embodied as 
a twist lock. The twist lock18 is locked into a corner fitting 5 
of an upper container 10 that will be placed on a lower 
container 10 in a first orientation, as shown in FIG. 11. Once 
the upper container 10 is placed upon the lower container 10, 
the containers are locked to each other by turning the handle 
19 to a second orientation. When unlocking the container 10 
from the lower container or from the trailer chassis 11, the 
handles 19 and 17 respectively can be turned in an opposite 
direction to the first orientation to release the containers. 
0044. It is noted that containers can also be placed adja 
cent to each other. The containers can then be secured with 
respect to each other, e.g. by using a side hole 20 of a corner 
fitting 5 in a manner comparable with a locking operation as 
described above. 
0045 While the various embodiments have been particu 
larly shown and described herein, it would be understood by 
those skilled in the art that changes in the form and details 
may be made to the various embodiments disclosed herein 
without departing from the spirit and scope of the invention 
and that the various embodiments disclosed herein are not 
intended to act as limitations on the scope of the claims. 

What is claimed is: 
1. A building unit comprising a building element having a 

rib structure forming a frame for receiving at least one floor, 
wall, or ceiling module, wherein the rib structure comprises a 
corner fitting. 

2. The building unit according to claim 1, wherein the rib 
structure comprises a corner fitting on each corner. 

3. The building unit according to claim 1, wherein the rib 
structure is adapted for international container transport. 

4. The building unit according to claim 2, wherein the rib 
structure is adapted for international container transport. 

5. The building unit according to claim 1, wherein the 
external dimensions of the rib structure meet ISO-normalized 
requirements. 
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6. The building unit according to claim 1, further compris 
ing at least one additional building element placed offset, 
further comprising an intermediate module interconnecting at 
least two building elements. 

7. The building unit according to claim 6 wherein the 
intermediate module comprises a planar Surface between the 
at least two building elements. 

8. The building unit according to claim 6, wherein the 
intermediate module is adapted for engagement with a corner 
fitting of the building elements. 

9. The building unit according to claim 6, wherein the 
building unit has at least one of a curved shape, a wave-like or 
cylindrical shape. 

10. The building unit of claim 1 further comprising a lock 
ing mechanism operatively associated with the corner fitting. 

11. The building unit of claim 8 further comprising a lock 
ing mechanism between the intermediate module and the 
corner fitting, the locking mechanism having a first orienta 
tion permitting separation of the intermediate module and the 
corner fitting and a second orientation preventing separation 
of the intermediate module and the corner fitting. 

12. The building unit of claim 1 further comprising a sec 
ond building element having a rib structure forming a frame 
for receiving at least one floor, wall or ceiling module, 
wherein the rib structure comprises a second corner fitting, 
the building element and the second building element being 
positioned with the corner fitting and the second corner fitting 
in abutment and a locking mechanism operatively associated 
with each of the abutting corner fittings. 

13. A method for assembling a building unit, comprising: 
placing at least two building elements having a rib structure 

forming a frame for receiving at least one floor, wall, or 
ceiling module offset from each other; and 

interconnecting two building elements by means of an 
intermediate module. 

14. The building unit of claim 13 further comprising: 
providing at least one cooperating corner fitting on each of 

the building elements and the intermediate module: 
aligning a cooperating corner fitting on each building ele 

ment with a cooperating corner fitting of the intermedi 
ate module: 

providing a locking mechanism between each aligned 
building element cooperating corner fitting and each 
intermediate module cooperating corner fitting, each 
locking mechanism having a first orientation permitting 
separation of the cooperating corner fitting and a second 
orientation preventing separation between the cooperat 
ing corner fittings; 

engaging the locking mechanism in the first orientation 
with even aligned building element cooperating corner 
fitting and each intermediate module cooperating corner 
fitting; and 

moving the locking mechanism between the first orienta 
tion and the second orientation. 

15. A method for transporting a building unit, comprising: 
placing at least one of a floor module, a wall module, a 

ceiling module or an intermediate module in a building 
element having a rib structure forming a frame for 
receiving a floor, wall, or ceiling module, wherein the rib 
structure comprises a corner fitting; and 

loading the frame as a transport container on a container 
transport vehicle. 
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16. The building unit of claim 14 further comprising a orientation preventing separation of the intermediate module 
locking mechanism operatively associated between the con- and the corner fitting and moving the locking mechanism 
tainer transport vehicle and the corner fitting, the locking between the first orientation and the second orientation. 
mechanism having a first orientation permitting separation of 
the intermediate module and the corner fitting and a second ck 


