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(57) A modular building (100) formed by at least a
bottom modular building element (30, 32, 33, 34) and a
top modular building element ('30, ‘32, ‘33, ‘34), wherein:
- the top building element is positioned above the bottom
building element;

- the bottom building element comprises a floor (40), a 30

ceiling (42) with one or more ceiling joists (1) connected 2
to at least one transverse ceiling beam (3, 28), and one R ]
or more columns (5) coupling the floor and the ceiling; . B o faq 17
- the top building element comprises a floor with one or
more floor joists (7, 9) connected to at least one trans-
verse floor beam (6), a ceiling, and one or more columns
(5) coupling the floor and the ceiling; and

- the one or more ceiling joists of the bottom building
elementand the one or more floor joists of the top building
element are positioned substantially parallel and at least ‘ ‘
partially side-by-side.
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Description
TECHNICAL FIELD

[0001] The technology of the present disclosure re-
lates to the field of modular building elements comprising
wood and/or steel.

BACKGROUND

[0002] In traditional building, materials are transported
to a construction site and the building is entirely formed
atthe construction site. For example toimprove efficiency
of the building process, it has been proposed to use pre-
fabricated modular elements to construct buildings.
[0003] EP2241692A2 discloses a house module, an
assembly of a number of house modules for forming a
house, a house comprising a number of house modules
and to a method for manufacturing a house. In
EP2241692A2, it is proposed to form a house from con-
crete house modules. A number of concrete house mod-
ules are manufactured centrally and subsequently trans-
ported to a building site.

SUMMARY

[0004] The presentdisclosure contemplatesimproving
the process of constructing a building formed by multiple
modular building elements. Instead of using concrete as
in EP2241692A2, the present disclosure contemplates
using at least in part different materials, such as but not
limited to wood, wood-derived products, plastics, com-
posite materials, metals such as steel or aluminium, or
any combination thereof. Although different materials are
used, the technology of the present disclosure still pro-
vides for an efficient building process.

[0005] Improvements may be found in terms of speed
in which the modular building elements can be formed
and/or in which the building can be constructed, in re-
ducing weight and/or material use, and/or in reducing an
environmental footprint of the building formed from the
modular elements.

[0006] The present disclosure contemplates in a first
aspect a modular building formed by at least a bottom
modular building element and a top modular building el-
ement. The top building element is positioned above the
bottom building element.

[0007] Accordingto thefirstaspect, the bottom building
element comprises a floor, a ceiling with one or more
ceiling joists connected to at least one transverse ceiling
beam, and one or more columns coupling the floor and
the ceiling, the top building element comprises a floor
with one or more floor joists connected to at least one
transverse floor beam, a ceiling, and one or more col-
umns coupling the floor and the ceiling, and the one or
more ceiling joists of the bottom building element and the
one or more floor joists of the top building element are
positioned substantially parallel and at least partially
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side-by-side.

[0008] In particular embodiments of the modular build-
ing according to the first aspect, the bottom building el-
ement comprises a floor, a ceiling with multiple ceiling
joists connected between two transverse ceiling beams,
and one or more columns coupling the floor and the ceil-
ing. The top building element comprises a floor with mul-
tiple floor joists connected between two transverse floor
beams, a ceiling, and one or more columns coupling the
floor and the ceiling. The ceiling joists and the floor joists
are positioned substantially parallel and at least partially
side-by-side, and at least the ceiling joists and the floor
joists are formed from wood, wood derived product, or
metal.

[0009] By virtue of the ceiling joists and the floor joists
being positioned substantially parallel and at least par-
tially side-by-side, a more compact building can be ob-
tained. The ceiling joists and floor joists may thus form a
staggered arrangement relative to each other.

[0010] The use of wood, wood derived product, plastic,
fibrous material, and/or metal may allow for a lighter
and/or more environmentally friendly design - compared
to modules comprising concrete, in particular when a ma-
jority of the module is formed from concrete, for example
reinforced concrete. Examples of wood-derived products
are CLT (cross laminated timber), OSB (oriented strand
board), plywood, glue-laminated-timber and laminated
veneer lumber. Examples of metals are steel and alumi-
num. A plastic can be any polymer, optionally as a fibre-
reinforced composite material. Examples of fibrous ma-
terials are paper, cardboard, felt, mineral wool, or any
material comprising fibres, for example cellulose fibres.
[0011] In general, one or more columns may be used
to couple the floor and the ceiling of a modular building
element. To couple here implies that forces can be trans-
ferred between the floor and the ceiling via the columns.
For any bottom building element, the columns of the bot-
tom building element may supported on a foundation of
the modular building. Alternatively, or additionally to us-
ing one or more columns, one or more vertical wall ele-
ments may be used to couple the floor and the ceiling of
any modular building element disclosed herein.

[0012] Preferably, in the modular building, the majority
of vertical forces are transferred via columns and/or wall
elements. For example, the majority or even all of the
weight of the top building element is supported on the
column of the bottom building element. The use of col-
umns may prevent or reduce a need of contact between
other components of the top building element and the
bottom building element. Such contact may otherwise
resultin undesired transfer of sound between the building
elements.

[0013] A column may have any cross-section shape
and size. A column may be sized such that it form part
of a wall of the building element. As such, a column may
span between 0.5% and 99.5% of a width and/or length
of a building element. A column may be widened in such
away that one horizontal dimension of a column is larger
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than the other, for example at least two times or four
times wider, so that it forms a wide column, or a slab. A
wide column may be beneficial to stabilize the building
element.

[0014] In general, a modular building element can be
a bottom modular building element, a top modular build-
ing element, or even a bottom and top modular building
element at the same time. A modular building element
above which another modular building element is posi-
tioned is generally regarded a bottom building element.
Amodularbuilding element below which another modular
building elementis positioned is generally regarded a top
building element. A modular building element above and
below which another modular building element is posi-
tioned is generally regarded a bottom building element
as well as a top modular element.

[0015] A top modular building element which is the top
most building element of a modular building may have
any ceiling, for example with a ceiling beam arrangement
which is similar to a floor, because it does not need to be
able to have another element stacked on top of it.
[0016] When the ceiling joists of the bottom building
element are shorter in length than the floor joists of the
top building element, it may be achieved that at least part
of the transverse floor beams of the top building element
can be positioned at the same height as the ceiling joists
of the bottom building element. This in turn may resultin
a more compact modular building.

[0017] In general, the terms ceiling joists and floor
joists as used herein canrefer to a plurality of respectively
ceiling joists and floor joists, or to a single respective
ceiling joist and floor joist when a building element com-
prises respective only a single ceiling joist and floor joist.
[0018] When the ceiling joists of the bottom building
element are shorter in length than a spacing between the
two transverse floor beams of the top building element,
at least part of the ceiling joists of the bottom building
element can be positioned between the two transverse
floor beams of the top building element. This in turn may
result in a more compact modular building.

[0019] When the transverse ceiling beams of the bot-
tom building element are vertically structurally spaced
apart from the transverse floor beams of the top building
element, such that no substantial part of the weight of
the top building element is transferred from the trans-
verse floor beams of the top building element to the trans-
verse ceiling beams of the bottom building element,
transfer of sound between the bottom building element
and the top building element may be reduced.

[0020] Being structurally spaced apart may imply that
no rigid or stiff elements, such as a rigid beam, are
present between the transverse ceiling beams of the bot-
tom building element and the transverse floor beams of
the top building element. Instead, air and/or one or more
flexible and/or sound damping elements may be posi-
tioned between the transverse ceiling beams of the bot-
tom building element and the transverse floor beams of
the top building element.
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[0021] In general, a sound damping element is more
sound damping compared to non-sound damping ele-
ments which may for example comprise concrete, wood,
or steel. The sound damping element typically comprises
or consists of material or materials with a lower E-mod-
ulus than wood and/or steel.

[0022] Inany modular building, for any bottom building
element and top building element, a column interface el-
ement may be positioned between a first column of the
bottom building element and a first column of the top
building element, and wherein the weight of the top build-
ing element of the first column of the top building element
is essentially transferred via the column interface ele-
ment to the first column of the bottom building element.
[0023] In general, any column interface element may
be connected to the first column of the bottom building
element or to the first column of the top building element
during assembly of the modular building. Alternatively,
at least part of any column interface element may be
formed by the first column of the bottom building element
or to the first column of the top building element.

[0024] Preferably, but not necessarily, for any column
interface element, the column interface element does not
protrude beyond at least one of the first column of the
bottom building element and the first column of the top
building element in any horizontal direction.

[0025] Forany setofa top building element and bottom
building element, preferably atleast one columninterface
element is provided per set of columns, each set of col-
umns comprising a column of the bottom building ele-
ment and a column of the top element positioned above
the column of the bottom building element in the respec-
tive set of columns.

[0026] For any column interface element, the column
interface element may comprise at least two bodies, a
first of the bodies comprising a male mating part and a
second of the bodies comprising a female mating part
which is at least partially shaped complementary to male
mating part. Any of the male mating part and the female
mating part may be formed by a column interface ele-
ment, or conceivably also by a column. The complemen-
tary shape of the male and female mating part allows for
convenient centering of two columns when stacked on
top of each other.

[0027] In general, any column interface element may
comprise or consist of wood, wood-derived product, met-
al, and/or plastic. Additionally or alternatively, any column
interface element may comprise or consist of material
with a low sound transmissivity.

[0028] As a particular option for any modular building,
when the length of the ceiling joists of the bottom building
element is shorter or at most equal to a spacing between
the transverse ceiling beams, mounting brackets may be
used to connect the ends of the ceiling joists to the trans-
verse ceiling beams. By virtue of the mounting brackets,
are more compact design of the modular building may
be achieved.

[0029] Any mounting bracket may additionally or alter-
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natively prevent or reduce a chance of lateral torsional
buckling of the ceiling joists, for example by limiting a
sideways movement and rotation of the ceiling joists with
respect to the transverse ceiling beams. In other words,
by virtue of one or more mounting brackets, the resist-
ance to lateral torsional buckling of a ceiling joist may be
increased.

[0030] Any mounting bracket may be supported on a
top surface of one of the transverse ceiling beams. Ad-
ditionally or alternatively, at least one mounting bracket
may be partially positioned along a side surface of one
of the transverse ceiling beams.

[0031] For any modular building, part of a top surface
of at least one of the transverse ceiling beams of the
bottom building element may extend into the building be-
yond an inner side surface of the transverse floor beam,
and at least one of the ceiling joists of the bottom building
element may be supported on the part of the top surface.
[0032] For any modular building, at least one of the
transverse ceiling beams of the bottom building element
may be wider than at least one of the transverse floor
beams of the top building element.

[0033] When a ceiling joist of the bottom building ele-
ment has an at least partially tapered cross-section, a
chance of lateral torsional buckling of said ceiling joist
may be reduced.

[0034] Additionally oralternatively to being atleast par-
tially tapered, any ceiling joist may form a structural ele-
ment with a hollow cross-section together with part of a
ceiling surface of the bottom building element. The ceiling
surface may for example be a gypsum plate, or comprise
or consist of any other material such as timber, timber
based material, fibrous material, mineral material, plastic
material, any other suitable material, or any combination
thereof. The ceiling joist itself, or the ceiling joist and the
part of the ceiling surface preferably form a closed cir-
cumference.

[0035] In general, a bottom plane of at least one of the
ceiling joists of the bottom modular element may be
aligned with a top plane of the transverse ceiling beams.
[0036] In asecond aspect, the present disclosure pro-
vides an alternative modular building. The modular build-
ing comprises a bottom modular building element and a
top modular building element, the top building element
being positioned above the bottom building element.
Features disclosed in conjunction with the building ele-
ments in accordance with the building of the first aspect
are readily applicable to building elements of the modular
building according to the second aspect. These features
for example relate to material use, dimensions of any
beam, joist, positioning of beams, positioning of joists,
options for interface elements, and any other feature dis-
closed herein.

[0037] Itwillthus be appreciated that combinations are
envisioned wherein at least one ceiling joist of a bottom
building element discussed in conjunction with a modular
building according to the one of the first or second aspect
is positioned substantially parallel and at least partially
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side-by-side with at least one floor joist of a top building
element discussed in conjunction with a modular building
according to the other of the first and second aspect.
[0038] The bottom building element in the alternative
modular building of the second aspect comprises a floor,
and a ceiling with at least one ceiling joist. Preferably,
one or more wall elements, columns and/or other vertical
supports that couple the floor and the ceiling. Any wall
elementis generally positioned vertically or approximate-
ly vertically, and can as such be referred to as a vertical
wall element.

[0039] The top building elementin the alternative mod-
ular building of the second aspect comprises a floor with
at least one floor joist, a ceiling, and one or more wall
elements coupling the floor and the ceiling. In the top
building element, preferably at least one floor joist is po-
sitioned at least partially alongside the at least one wall
element.

[0040] In the assembled state of the alternative mod-
ular building, similar to the modular building of the first
aspect, the ceiling joists and the floor joists are positioned
substantially parallel and at least partially side-by-side.
As a preference, at least the ceiling joists and the floor
joists are formed from wood, wood derived product, plas-
tic, fibrous material, and/or metal.

[0041] Wherein in the first aspect columns are used to
couple the floor and ceiling of the building elements, ac-
cording to the second aspect one or more wall elements
are used to couple the floor and the ceiling, at least for
the top building element.

[0042] A wall element generally covers an entire side,
front, or rear of a building element, whereas when col-
umns are used, typically two or more columns are posi-
tioned on one side, front or rear of the building element,
with at least a small spacing between adjacent columns.
[0043] In case a building element comprises a wall el-
ement, the wall element may be used to substitute the
transverse ceiling beam and/or transverse floor beam on
one side of the building element. As such, for example,
floor joists may extend between two wall elements. Ad-
ditionally or alternatively, ceiling joists of a bottom mod-
ular element may be positioned for at least part of their
height between wall elements of the top modular ele-
ment.

[0044] In general, as an option for any modular ele-
ment, a bottom surface of a wall element may be essen-
tially aligned with a bottom surface of one or more or all
of the floor joists.

[0045] Furthermore in general, as an option for any
modular element, a bottom surface of one or more or all
of the ceiling joists may be essentially aligned with a top
surface of a wall element.

[0046] Generally, a wall element has a generally con-
stant thickness. Any wall elements may have one or more
openings therein, for example forming an opening for a
window, door, or forming a passageway through the wall
element. However, generally speaking, in a wall element
with one or more openings, at least two vertical sections
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and two horizontal sections can be identified, which sec-
tions can overlap each other for example at the corners.
[0047] In any wall element, but in particular any wall
element of a building element which forms a top building
element, one or more recesses may be formed in aninner
side surface of the wall element. In use, when the modular
building is formed, an end of a ceiling joist of a bottom
building element may be positioned in the recess. Multi-
ple independent recesses may be formed for example
according to the number of ceiling joists om the bottom
building element.

[0048] The wall elements described herein are gener-
ally used to be load-bearing. In a stack of building ele-
ments comprising wall elements, vertical loads from the
top building elements may be essentially carried by wall
elements of bottom building elements.

[0049] It may be preferred to position one or more in-
terface elements between the bottom building element
and the top building element, in particular between wall
elements of the bottom building element and the top
building element. For example, an interface element may
be positioned at or near each of the four corners of the
bottom building element, on which interface elements the
weight of the top building element can be supported. A
supporton multiple interface elements, instead of a direct
support of the wall elements onto each other, may de-
crease transmission of sounds between the top building
element and the bottom building element.

[0050] Between adjacent interface elements, a spac-
ing is present. The spacing is preferably filled with air or
sound-dampening material. It is preferably avoided that
the space between adjacent interface elements is filled
with material through which weight from the top building
element is transferred to the bottom building element, for
example any wooden or metal materials.

[0051] It will be understood that within the technology
of the present disclosure, many embodiments with com-
binations of optional features are contemplated. For con-
ciseness of the present description, not all embodiments
envisioned are explained in full. It will be understood that
whenever an optional feature is disclosed as being ap-
plicable to any modular building according to any of the
first and second aspect, building element, or any part
thereof, or such feature is discussed as a general feature,
embodiments are envisioned both with and without one
or more of these optional features, in any combination
thereof. Modular buildings may be formed by combining
one or more top elements and bottom elements from the
modular buildings of the first and second aspects.
[0052] Forany building elementdisclosed herein, a set
of columns and associated transverse floor beam and/or
transverse ceiling beam may be substituted by a wall
element, and vice versa.

[0053] Featuresdisclosed in conjunction with the mod-
ular building according to the first aspect may be readily
applied to the modular building according to the second
aspect, not only when features and elements are provide
with the same or similar name.
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[0054] The building elements used to formany modular
building, for example according to the first aspect or ac-
cording to the second aspect, are regarded as separate
aspects of the present disclosure. As such, a top building
element for use in a modular building and a bottom build-
ing element for use in a modular building are envisioned
as separate aspects.

BRIEF DESCRIPTION OF THE FIGURES

[0055] In the figures,

Fig. 1 in a schematic isometric view shows a first
example of a modular building;

Fig. 2in a schematic isometric view shows a second
example of a modular building;

Fig. 3 in a schematic isometric view shows a third
example of a modular building;

Figs. 4A and 4B depict an example of a modular
building element;

Fig. 5 shows an exploded view of a modular building;
Fig. 6 shows a schematic exploded section view of
the modular building of Fig. 5;

Fig. 7 shows a shows a schematic exploded section
view of the modular building of Fig. 5;

Figs. 8A-8C depict three different column interfaces;
Figs. 9A-9D show a detailed section view of part of
a modular building;

Fig. 10 shows in an exploded view a modular build-
ing;

Fig. 11 shows an exploded view of part of the mod-
ular building of Fig. 10;

Fig. 12A shows a detailed view of the modular build-
ing of Fig. 10 in assembled state;

Fig. 12B shows a bracket;

Fig. 13A depicts a detailed view of another modular
building;

Fig. 13B shows another bracket;

Fig. 14 shows part of another example of a modular
building;

Fig. 15 shows in an exploded view another example
of a modular building;

Fig. 16 shows yet another example of a modular
building;

Fig. 17 shows an alternative modular building ele-
ment envisioned by the present disclosure;

Figs. 18A-19B show detailed sections view of parts
of different embodiments of a modular building com-
prising the alternative modular element.

[0056] Itwill be appreciated that the examples and em-
bodiments depicted in the figures are also envisioned
with any of the optional features discussed herein, or
without any such optional features.

DETAILED DESCRIPTION

[0057] Fig. 1 in a schematic isometric view shows a
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first example of a modular building 100 formed with mod-
ular building elements 32. Fig. 1 shows that it is envi-
sioned that any modular building 100 may comprise a
number of modular building elements in vertical direction,
as well as in two orthogonal horizontal directions.
[0058] In Fig. 1, one of the top building elements ’32
is shown in an exploded view, lifted away from a bottom
building element. During manufacturing of the modular
building, typically, building elements will be positioned
alongside each other and/or on top of each other. In the
example of Fig. 1, the building 100 comprises nine build-
ing elements, the building 100 being three elements wide,
three elements long, and three elements high. Any build-
ing 100 disclosed herein may have a width, length, and
height of one or more building elements. When the build-
ing elements comprise columns, and weight of top build-
ing elements is transferred to columns of bottom building
elements, a high number of building elements may be
stacked on top of each other.

[0059] Fig. 2 shows a second example of a modular
building 100, with as an example twelve modular building
elements 33. Compared to the building 100 of Fig. 1, the
modular building element are longer relative to the build-
ing 100. Furthermore, the building elements 33 have as
an example a facade element on each side of the ele-
ment. The building elements 33 are arranged with their
longitudinal direction perpendicular to the facade of the
building. the depth of the building 100 is thereby deter-
mined by the depth of the building element 33. Each el-
ement may have more than four columns, to allow an
increase in the longitudinal direction, for example inde-
pendent of the span of the floor joists and/or ceiling joists
The facade elements do not have to be part of the building
elements 33 and can also be connected after the building
elements have been stacked on top of each other.
[0060] Fig. 3 shows a third example of a modular build-
ing 100, shown as an example comprising nine building
elements 34. In this example, the longitudinal direction
of the elements 34 is parallel to the facade of the building
100. Fig. 3 depicts the general option that the ceiling of
the top building elements '34 can be different from the
ceiling of the bottom building elements 34. For example,
said ceiling can be a roof.

[0061] From the examples of Figs. 1-3, it will be under-
stood that many different configurations of building ele-
ments are envisioned to form a modular building 100. A
single modular building may comprise building elements
which all have the same dimensions, or a single modular
building may comprise building elements with different
dimensions.

[0062] In general, a single building element may form
a separate room, tenable space, office room or dwelling
or a number of these spaces. Alternatively, a number of
adjacent building elements may form a separate room,
tenable space, office room or dwelling. For example, one
or more side walls of adjacent building element may be
open to allow the adjacent building elements to together
form an open space.

10

15

20

25

30

35

40

45

50

55

[0063] Although in Figs. 1-3 building element compris-
ing columns are depicted, any and all building elements
may be substitute by building elements comprising one
or more wall elements, as for example discussed in con-
junction with Figs. 17-19B.

[0064] Figs.4A and 4B depictan example of a modular
building element 30, which, when used to form part of a
modular building together with at least one further build-
ing element, can be a top building element and/or bottom
building element. For example, multiple modular building
elements 30 according to the example of Figs. 4A and
4B may be stacked on top of each other to form at least
part of a modular building. The modular building element
30 is respectively depicted in an isometric top view, and
an isometric bottom view, in Figs. 4A and 4B.

[0065] The modular building element 30 comprises a
floor 40, a ceiling 42, and a plurality of columns 5 coupling
the floor 40 and the ceiling 42. Although Figs. 4A and 4B
show four columns 5, it will be appreciated that as with
any other modular building element disclosed herein, the
modular building element 30 may comprise less than four
columns, or more than four columns, for example five,
six, eight or even more.

[0066] The floor 40 depicted in Figs. 4A and 4B can
generally be comprised by any modular building element
disclosed herein, also the modular building element 300
of Fig. 17. The floor 40 comprises a plurality of essentially
parallel floor joists 9 connected between transverse floor
beams 6. In general, any floor may comprise any number
of floor joists, including none or only one. The plurality of
floor joists comprises two floor edge joists 7 generally
disposed on opposite sides of the floor. As best depicted,
the floor 40 further comprises a floor surface 8 and a floor
finishing 10, both of which are optional for any floor dis-
closed herein.

[0067] The floor joists 9 are typically formed each by
a single beam-shaped element, and can be connected
to the transverse floor beams 6 at opposite ends of the
floor joists 9, or in case of the floor edge joists 7, the floor
joists 7 can be connected to columns 5 at opposite ends
of the floor joists 7.

[0068] The ceiling 42 depicted in Figs. 4A and 4B can
generally be comprised by any modular building element
disclosed herein, in particular by any bottom building el-
ement, also the modular building element 300 of Fig. 17.
In particular when a building element is only a top ele-
ment, any other type of ceiling may be used, for example
any conventional ceiling or roof element. The roof could
in this case also be angled so that it is not parallel to the
floors.

[0069] The ceiling 42 comprises a number of ceiling
joists 1 which are connected between two transverse ceil-
ing beams 3. Typically, the transverse ceiling beams 3
are at least partially positioned below the ceiling joists 1
of the same building element. Any ceiling beam can com-
prise or consist of wood, wood-derived product, and/or
a metal such as steel. Although the transverse ceiling
beams are depicted with arectangular cross-section, any
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transverse ceiling beam can have any other cross-sec-
tional shape, for example a delta shaped, a C-shaped or
an |-shaped cross-sectional shape.

[0070] Optionally, the ceiling 42 comprises a number
of ceiling battens 11 and a ceiling surface 2 connected
to the ceiling battens 11. As a further option, a ceiling
surface 2 may be connected directly to the ceiling joists.
Merely as an example, any ceiling joist can have a height
between 150-400mm and a width between 30-200 mm.
As a further example, the ceiling surface 2 can be made
from a gypsum based material (sheetrock or gypsum fi-
bre board) or an alternative mineral composite material
such as cement based or loam-based materials, timber
based materials, fibrous material, plastic material, or any
other suitable material, or any combination thereof.
[0071] Typically, at least the ceiling joists and the floor
joists, and preferably but necessarily also the columns,
transverse ceiling beams, and/or transverse floor beams,
are formed from or at least comprise wood, wood derived
product, metal, a composite material, a plastic, or any
combination thereof. In general, it will thus be appreciat-
ed that one, more, or all ceiling joists, floor joists, col-
umns, transverse ceiling beams, transverse floor beams
are not formed from concrete, in any combination thereof.
This applies for any building element disclosed herein,
in any combination of the different options.

[0072] In the example of the modular building element
30 depicted in Figs. 4A and 4B, all four side faces are
open. However, as depicted also in other examples of
modular building elements in the present disclosure, any
one or more of the side faces may be at least partially
closed, for example by a facade element, partition wall,
party wall, or any other covering member.

[0073] The brackets 23 depicted in Figs. 4A and 4B
will be elaborated on further in conjunction with Figs.
10-13B.

[0074] Fig. 5 shows an exploded view of a modular
building 100 - or at least part thereof. The modular build-
ing 100 comprises a top modular building element *30
and a bottom modular building element 30.

[0075] Betweenthe columns 5 ofthe top modular build-
ing element’30 and the bottom modular building element
30, optional column interface elements 4 are depicted.
In assembled state, a column interface elements 4 is typ-
ically positioned between two columns 5.

[0076] In general, the task of the column interface el-
ement is to provide a spacing between the bottom build-
ing element and the top building element, preferably to
prevent any part of the of the bottom building element
and top building - besides the column interface elements
- from contacting in such a way that sound can be trans-
mitted between the building elements atnoticeable levels
to people occupying the building elements.

[0077] In Fig. 5, the column interface elements 4 are
depicted as separate elements - separate from the col-
umns 5. This is an option which can apply to any column
interface element 4 disclosed herein. Any column inter-
face element 4 may be formed by a single body, or may
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be formed by multiple separate bodies. When a column
interface element 4 is formed by multiple separate bod-
ies, the multiple separate bodies may be connected to
multiple columns prior to assembly of the modular build-
ing. The same applies to the interface elements 400 dis-
cussed in conjunction with Figs. 17-19B. Also any other
feature disclosed in conjunction with column interface
elements can be readily applied to the interface elements
400 discussed in conjunction with Figs. 17-19B, in any
combination.

[0078] In general, it will be appreciated that a column
interface element is used to structurally couple two col-
umns which are positioned one above the other. To struc-
turally couple implies that the weight of the top column
is transferred to the bottom column via the column inter-
face element.

[0079] As shown for example in Figs. 5 and 6, as a
preferred but not essential feature, any column interface
element 4 does not protrude beyond their respective col-
umn 5 of the bottom building element and column 5 of
the top building element in any horizontal direction. In
other words, in a top plan view, the column interface el-
ement 4 preferably does not extend beyond the footprint
of the respective columns 5 of the bottom building ele-
ment and/or top building element.

[0080] Now referringto Figs. 8A-8C, three different col-
umn interfaces are depicted. It will be understood that
any of the three column interfaces may be readily applied
to any set of columns disclosed herein for any embodi-
ment of the modular building. Other interfaces between
a column 5’ of a top building element and a column 5 of
a bottom building element may also be used instead of
the three particular interfaces depicted in Figs. 8A-8C.
[0081] In the interface depicted in Fig. 8A, the column
interface element is formed by two separate bodies 4’
and 4". The first body 4’ is connected to the bottom col-
umn 5, or may be formed by the bottom column 5 itself.
The second body 4" is connected to the top column 5,
or may be formed by the top column 5’ itself.

[0082] As an option depicted in Fig. 8A, but also appli-
cable whenever the column interface element is formed
by two separate bodies 4’ and 4", a first of the bodies
comprises a male mating part 74, and a second of the
bodies comprises a female mating part 75 which has a
shape generally corresponding to atleast part of the male
mating part 74. In particular when the male mating part
74 has a tapered shape, the bodies 4’ and 4"may be self-
centering when the top column 5’ is positioned on top of
the bottom column 5. Although in Fig. 8A, the body
4" associated with the top column 5’ comprises the male
mating part 74, it will be understood that other embodi-
ments are envisioned wherein the body 4’ associated
with the bottom column 5 comprises the male mating part
74.

[0083] Inthe interface depicted in Figs. 8B and 8C, the
interface element 4 is formed as a vertical spacer 4. Fur-
thermore, respectively the top column 5’ and the bottom
column 5 are provided with a protrusion 120 arranged to
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be at least partially positioned in a pocket 122 in respec-
tively the bottom column 5 and the top column 5’. Pref-
erably, but not necessarily, at least a distal end of the
protrusion 120 is tapered towards the end, for example
to facilitate inserting the protrusion 120 into the pocket
122. A depth of the pocket 122 may be larger, equal to,
orsmaller than a length of the protrusion 120, forexample
whether it is desired that weight is transferred through
the protrusion 120 or the protrusion 120 is primarily used
as a guiding tool for positioning one column above the
other during assembly of the building.

[0084] The column interface element 4 may be readily
used as interface element 400 in conjunction with any
modular building element, for example as discussed in
conjunction with Figs. 17-19B.

[0085] Now referring to Fig. 5, as an option depicted
in Fig. 5, a partition wall 18 is positioned in the bottom
building element 30. In the example of Fig. 5, the partition
wall 18 is oriented perpendicular to the ceiling joists 1,
although it is also envisioned that any partition wall 18
can also be oriented parallel to the ceiling joists 1 or at
any angle relative to the ceiling joists.

[0086] A further option depicted in Fig. 5 is that one or
more sides of any building element disclosed herein may
be covered with a facade element 16, with no, one, or
more windows 17 of any shape and size in the facade
element 16. The facade elements 16 in Fig. 5 are shown
in an exploded view relative to the building elements 30
'30. The facade elements can for example either be al-
ready mounted to each module at the factory, or attached
the modules on-site after the modules have been
stacked.

[0087] As a general option for any building element,
which as any other option discussed in conjunction with
Fig. 5 can also be applied to a building element with one
or more wall elements, one or more transverse floor
beams 6 of the building element may be positioned be-
tween two columns 5. For example, at the ends thereof,
any transverse floor beams 6 may be connected to a
respective column 5, directly or indirectly through one or
more connection elements. Typically, but not necessar-
ily, a top surface of the transverse floor beams is aligned
with a top surface of the floor joists 7, 9.

[0088] Additionally or alternatively, as a further general
option for any building element, depicted in Fig. 5, floor
edge joists 7 may be positioned between two columns
5. For example, at the ends thereof, any floor edge joist
7 may be connected to a respective column 5, directly or
indirectly through one or more connection elements. Typ-
ically, the floor edge joists 7 are shorter than the other
floor joists 9.

[0089] As for example depicted in Fig. 4B, as a pref-
erence but not essential for any building element, in par-
ticular top building element disclosed herein, a bottom
surface 40 of the columns 5 is aligned with, slightly above
or below a bottom surface 44 of the transverse floor
beams 6 and/or a bottom surface 45 of the floor edge
joists 7. Alternatively, the bottom surface 40 of the col-
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umns 5 is at least positioned below a top surface of the
transverse floor beams 6 and/or a top surface of the floor
edge joists 7, in use.

[0090] Fig.6showsaschematic exploded section view
of the modular building 100 of Fig. 5, along plane AA
indicated in Fig. 7. with the top building element '30 and
the bottom building element 30. Fig. 7 shows a shows a
schematic exploded section view of the modular building
100 of Fig. 5 cut along plane BB, with the top building
element ‘30 and the bottom building element 30.

[0091] As anexample depicted in Figs. 6 and 7, during
assembling of the modular building 100, the column in-
terface elements 4 may be connected to the bottom build-
ing element 30 first, after which the columns 5 of the top
building element ‘30 can be lowered onto the column
interface elements 4.

[0092] As a preference depicted in Fig. 6, the ceiling
joists 1 of the bottom element may be shorter than the
floor joists 9 of the top module. As such, a space between
the transverse floor beams 6 of the top module is suffi-
cient for the ceiling joists 1 of the bottom element to nest
between the transverse floor beams 6.

[0093] As an option depicted in Fig. 7, the ceiling joists
1 and the floor joists 6 are positioned alternately. It will
be appreciated that for any building 100, multiple, for ex-
ample two or three, ceiling joists may be positioned be-
tween two adjacent floor joists, and/or multiple, for ex-
ample two or three, floor joists may be positioned be-
tween two adjacent ceiling joists.

[0094] Figs. 9A-9D show a detailed section view of part
of a modular building 100, in particular showing part of
the floor of the top building element *30 and the ceiling
of the bottom building element 30. As can be seen in
Figs. 9A-9D, many shapes and materials are envisioned
for the ceiling joists of the bottom building element 30,
which shapes may be readily applied to any floor joist 9
as well.

[0095] As a preferred but not essential option, for ex-
ample shown in Figs. 9A-9D and indicated in particular
in Fig. 9A, a first ceiling joist 1 of the bottom building
element 30 is positioned between a first floor joist 7 and
a second floor joist 9 of the top building element *30. A
spacing s 1 between the first ceiling joist and the first floor
joist may be larger than a spacing s2 between the first
ceiling joist and the second floor joist. Alternatively, in
other examples, the spacing s2 may be larger than spac-
ing s1.

[0096] By virtue of the larger spacing s1, for example
one or more ducts or otherinstallations may be positioned
in the spacing s7. These ducts or other installations may
be of a larger size compared to a situation wherein spac-
ings s1 and s2 would be equal or approximately equal.

[0097] It will be appreciated that it in general, for any
building 100 disclosed herein, the spacings s1 and s2
may alternatively be equal. The spacings between adja-
cent floor joists may be equal for a single modular ele-
ment, or may vary between different sets of adjacent floor
joists. The spacings between adjacent ceiling joists may
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be equal for a single modular element, or may vary be-
tween different sets of adjacent ceiling joists.

[0098] The space defined by spacing s7 may as an
option be empty between the two transverse floor beams
6, at least during assembly of the modular building - for
example prior to one or more ducts or wiring being posi-
tioned in the space defined by spacing s7.

[0099] Fig. 9B depicts alternatively shaped ceiling
joists 20. Whereas in in Fig. 9A, the ceiling joists 1 are
depicted as beams with a substantially rectangular cross-
section, in Fig. 9B the ceiling joists 20 have a generally
tapered cross-section, tapered upwards away from the
bottom building element 30. Fig. 9C and 9D depict even
further alternatives of ceiling joists 21, 22, which are also
tapered upwards away from the bottom building element
30.

[0100] In addition to the sections of Figs. 9A-9D, any
section shape can be envisioned. In general, application
of a ceiling joist with a hollow section, made of a timber
based, metal, plastic or other material may increase the
resistance against lateral torsional buckling.

[0101] Any ceiling joist, as for example depicted in 9C
and 9D, may be made wood-based material. It will be
appreciated that any ceiling joist in any embodiment of
any building element disclosed herein may have any of
the cross-sectional shapes detailed in Figs. 9A-9D.
[0102] InFig. 9B, the ceiling joist 20 preferably consist
of or comprise metal, such as steel. Additionally, as a
further option, the ceiling joist 20 may be thin-walled, to
reduce weight, for example with a thickness between 0.5
and 3 mm, in particular between 1.0 and 2.0 mm. By
virtue of the trapezoidal shape of the ceiling joist 20, a
chance of lateral torsional buckling is reduced, for exam-
ple compared to abeam with a rectangular cross-section.
[0103] The ceiling joists 21, 22 of respectively Fig. 9C
and 9D are also designed to reduce a sensitivity to lateral
torsional buckling, for example with respect to a similar
joist with a rectangular cross-sectional shape. The ceiling
joists 21 depicted in Fig. 9C are formed by thin webs,
which are at their distal ends connected to a top flange,
in particular a thick top flange, and at their proximal end
connected to further bottom flanges, in particular thick
bottom flanges, which in turn can be connected to the
transverse ceiling beams 3. The relative wordings thin
and thick imply that the thin elements have a smaller
width than the thick elements. The thin elements for ex-
ample can be a factor two, three, four or even five or
more thinner than the thick elements. For example, the
thin elements have a thickness between 5-20 mm, in par-
ticular approximately 10 mm. The webs are typically
made from oriented strand board or plywood, the flanges
are typically made from timber or laminated veneer lum-
ber.

[0104] The ceiling joists 22 depicted in Fig. 9D com-
prise two beam elements which are slanted towards each
other and are joined at their distal ends. The beam ele-
ments may for example comprise wood, wood-derived
product, metal such as steel, or any other material. For

10

15

20

25

30

35

40

45

50

55

example, the beam elements may have a thickness be-
tween 10 - 40 mm, in particular between 20 - 30 mm.
[0105] In each of Figs. 9A-9D, the transverse ceiling
beam 3 of the bottom building element 30 is vertically
structurally spaced apart from the transverse floor beam
6 of the top building element '30. This optional feature is
also depicted for example in Fig. 12A, and can be applied
to any embodiment ofthe modularbuilding. In the spacing
s3 between the transverse ceiling beam 3 of the bottom
building element 30 and the transverse floor beam 6 of
the top building element '30, air and/or one or more flex-
ible and/or sound-absorbing elements may be present.
[0106] Preferably, but not necessarily, for any modular
building of the present disclosure, no rigid elements ex-
tend between one or more or all of the transverse ceiling
beams 3 of the bottom building element 30 and the trans-
verse floor beams 6 of the top building element 30 in a
vertical direction.

[0107] In general, the height of the spacing s3 may be
at least in part defined by the height of the column inter-
face element 4 positioned between the columns 5 of the
top building element’30 and the columns 5 of the bottom
building element 30.

[0108] Inthe examples of the ceiling joists of Figs. 9B-
9D, the ceiling joists form a structural element together
with part of the ceiling surface 2. In particular, a contin-
uous hollow cross-sectional shape is formed. The ceiling
joistmay have a hollow cross-sectional shape on its own,
for example when the ceiling comprises or consists of a
non-structural cladding material. Any ceiling joist may be
formed by connecting multiple elements with a hollow
cross-sectional shape and/or any ceiling joists may have
multiple distinct hollow sections formed therein. For ex-
ample, any ceiling joist may be formed in an extrusion or
pultrusion process.

[0109] Any of the ceiling joists disclosed in conjunction
with Figs. 9A-9D, and any options for ceiling joists dis-
cussed herein may be readily applied to any building el-
ement, for example also any building element comprising
one or more wall elements, such as but not limited to the
building element 300 of Fig. 17.

[0110] Fig. 10 shows in an exploded view a modular
building 100 comprising a top building element '30 and
abottom building element 30. Fig. 11 shows an exploded
section of the modular building 100 of Fig. 10, and Fig.
12A shows a detailed view of the modular building 100
of Fig. 10 in assembled state, with a bracket 23 detailed
in Fig. 12B. The building 100 of Fig. 10 is also depicted
in Figs. 4A and 4B.

[0111] Inthe modular building 100 of Fig. 10, brackets
23 are positioned at both ends of the ceiling joist 1, and
the brackets 23 are used to connect the ceiling joists 1
to the respective transverse ceiling beams 28. The trans-
verse ceiling beams 28, as depicted in Fig. 10, but also
as an option applicable to any other building element
disclosed herein, may have a smaller width than the width
of the columns 5 of the building element. The width of
the transverse ceiling beams 28 may for example be half
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or less of the width of the columns 5, or even 40% or
less, 30% or less, or even 20% or less.

[0112] The brackets 23 are an example of how it can
be achieved that the ceiling joists 1 of the bottom building
element are shorter in length than at least one of the floor
joists 9 of the top building element and/or a spacing be-
tween the two transversal ceiling beams 28. The brackets
23 may also allow the ceiling joists 1 of the bottom building
element to be shorter in length than a spacing between
the two transverse floor beams 6 of the top building ele-
ment.

[0113] Brackets may also be used even when one or
both ends of the ceiling joists are positioned above a top
surface of one or both transverse ceiling beams, for ex-
ample to prevent rotation of the ceiling joists around their
elongation axis.

[0114] From Fig. 11, it follows that the construction of
the ceiling of the top building element '30 and the con-
struction of the floor of the bottom building element 30
are not relevant to the construction of the floor of the top
building element’30 and the ceiling of the bottom building
element 30.

[0115] Now referring to Fig. 12B, an example of a
bracket 23 is depicted, which may be used in any building
element disclosed herein to connect an end of a ceiling
joist 1 to a transverse ceiling beam 28. The bracket 23
comprises a joist connection part 76 and a beam con-
nection part 77. The bracket 23 may aid in limiting a ro-
tation of the ceiling joist 1 around its elongation axis.
[0116] The joist connection part 76 is in general used
to form the connection between the bracket 23 and the
ceiling joist 1. Although depicted with two vertical plates,
conceivably the bracket 23 may also comprise a single
vertical plate. To this end, for example, a reception space
78 may be formed by the joist connection 76 into which
part of the ceiling joist 1 can be positioned. The reception
space is the space enclosed by the vertical plates, or in
case of a single vertical steel plate, on either side or both
sides of that vertical steel plate. For example, pins, bolts
and/or screws may be used to hold the joist 1 in the re-
ception space 78. The joist connection part can have
inclined sides if the ceiling joist that should be received
has a trapezoidal shape. The beam connection part 77
is preferably shaped corresponding to a shape of a top
surface of the transversal ceiling beam 28.

[0117] The beam connection part 77 is in general used
to form the connection between the bracket 23 and the
transverse ceiling beam 28. The beam connection part
77 may for example comprises a plate with one or more
through-holes. For example a screw connection may be
used to connect the beam connection part 77 to the trans-
verse ceiling beam 28.

[0118] Fig. 13A depicts a detailed view of another mod-
ular building 100, in which an alternative bracket 29 is
used, which bracket 29 is depictedin Fig. 13B. The brack-
et 29 comprises a similar joist connection part 76 to the
bracket 23 depicted in Fig. 12B.

[0119] Where the beam connection part 77 of the
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bracket 23 of Fig. 12B will in use be typically supported
on a top surface of a transverse ceiling beam 28, the
beam connection part 77 of the bracket 29 of Fig. 13B
will in use typically be positioned along a side surface of
a transverse ceiling beam 28.

[0120] Inassembled state of the modular building 100,
when using one or more brackets, for example those de-
picted in Figs. 12B and 13B, part of the transverse floor
beams 6 of the top building element’30 can be positioned
alongside the bracket. This allows for a compact design
of the modular building 100. Typically, the brackets are
formed in metal, such as steel.

[0121] Inthe examples of Fig. 12A and 13A, as an op-
tion, the transverse floor beams 6 of the top building el-
ement have awidth at least approximately corresponding
to a width of the transverse ceiling beams 3 of the bottom
building element. Fig. 14 shows part of another example
of a modular building 100, showing part of a top building
element 30 positioned on top of a bottom building ele-
ment 30.

[0122] The brackets 23, 29 depicted in Figs. 12A-13B
are merely examples of mounting brackets, and alterna-
tively any other type of mounting bracket may be used.
Although the brackets 23, 29 are in Figs. 12A-13B shown
as being connected to a transverse ceiling beam 3,28,
any mounting bracket may be used to connect a ceiling
joist to a wall element 24, as will be elaborated on in
conjunction with Figs. 17-19B.

[0123] In general, and specifically depicted in Fig. 14,
itis envisioned that the transverse ceiling beams 3 of the
bottom building element 30 can be wider than the trans-
verse floor beams 6 of the top building element '30. Pref-
erably, but not necessarily, the outer side faces of the
transverse ceiling beam 3 and the transverse floor beam
6 are approximately aligned in a plane P.

[0124] When the transverse ceiling beams 3 of the bot-
tom building element 30 is wider than the transverse floor
beams 6 of the top building element 30, part of the top
surface of the transverse ceiling beam 3 extends further
into the building than the transverse floor beam 6. As
such, this part of the top surface may be used for sup-
porting one or more ceiling joist 1.

[0125] More in general, also when the transverse ceil-
ing beams 3 of the bottom building element 30 is not
necessarily wider than the transverse floor beams 6 of
the top building element *30, part of the top surface 80
of the transverse ceiling beam 3 can extend into the build-
ing beyond the inner side surface 82 of the transverse
floor beam 6. The part of the top surface 80 can be used
to support an end of ceiling joist 1 onto, without the end
of the ceiling joist 1 interfering with the transversal floor
beam 6.

[0126] As an optiondepicted in Fig. 14, but also readily
applicable to any other modular building disclosed here-
in, the ceiling joists 1 are supported on a top surface of
the transverse ceiling beams 3. In particular, the ceiling
joist 1 extends over part of the width of the transverse
ceiling beam 3, for example up to 75% of the width, or
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up to 50% of the width, or even up to 25% of the width.
In the example of Fig. 14, the ceiling joist 1 is shown
extending to half the width of the ceiling beam 3.
[0127] Although the example of Fig. 14 shows the bot-
tom building element 30 comprising the transverse ceil-
ing beam 3, as for any bottom building element disclosed
herein, the transverse ceiling beam 3 may be substituted
by a wall element 24.

[0128] Fig. 15 shows in an exploded view another ex-
ample of a modular building 100 comprising a bottom
building element 30 and a top building element ’30. Fig.
15 indicates that many configurations of the building el-
ements are envisioned, with for example any number of
columns. In the example of Fig. 15, both building ele-
ments comprise six columns 5.

[0129] Inparticular when a building element comprises
more than four columns, for example six columns 5 as
depicted in Fig. 15, multiple distinct lengths of ceiling
joists 1 and/or floor joists may be used. In the isometric
top view of Fig. 15, it is shown that a first set of ceiling
joists 1 is positioned left of the central two columns 5,
and a second set of ceiling joists 1 positioned right of the
central two columns 5. A central transversal ceiling beam
3is positioned between the first and second sets of ceiling
joists 1. Additionally or alternatively, a central transversal
floor beam may be comprised at least by any building
element with six or more columns.

[0130] The first and second set of ceiling joists 1 are
spaced apart, such that in a spacing between the first
and second set of ceiling joists 1, at least part of a central
transversal floor beam of a top modular element can be
accommodated.

[0131] Asfurther optionsdepictedin Fig. 15, independ-
ent of the number of columns 5 comprised per building
element, one or more partition walls 18, party walls 19,
facade elements 16, and/or windows 17 may be com-
prised by any building element disclosed herein.

[0132] Any set of columns, in the example of Fig. 15
but also for any building element disclosed herein, may
be substituted by a wall element 24. The wall elements
are further elaborated on in conjunction with Figs.
17-19B.

[0133] Fig. 16 shows yet another example of a modular
building 100 within the scope of the present disclosure,
in an exploded view. The modular building 100 comprises
a top building element 30’ and a bottom building element
30 which is use positioned below the top building ele-
ment.

[0134] Inthe example of Fig. 16, but also applicable to
any other modular building disclosed herein, afloor open-
ing 15 is provided in the floor of the top building element,
aligned with an opening in the ceiling of the bottom build-
ing element. To form the floor opening 15, the floor joists
of the top building element positioned between the floor
edge joists 7 are reduced in length. Correspondingly, the
ceiling joists 1 are reduced in length - i.e. they do not
extend between the outermost transversal ceiling beams
3. The floor opening and opening in the ceiling may for
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example be used as a staircase.

[0135] AsdepictedinFig. 16, one or more intermediate
columns 12 may be comprised by the bottom building
element 30, with an intermediate transversal ceiling
beam 14 on which the ceiling joists 1 are supported. In-
termediate struts 13 may span between the intermediate
transversal ceiling beams 14 and the transversal ceiling
beam 3, or - as depicted in Fig. 16 - between the inter-
mediate columns 12 and the outer columns 5. In general,
an intermediate column 12 may be supported on the floor
surface 8, or on the floor edge joist 7. No vertical coupling
is typically required between the intermediate columns
12 and the top building element '30, and as such no in-
terface element 4 is depicted in Fig. 16 above the inter-
mediate columns 12. Any intermediate column may be
formed from wood, wood-derived product, or a metal
such as steel.

[0136] Ingeneral, in conjunction with Figs. 17-19B, an-
other type of modular building element 300 is elaborated.
It will be appreciated that the features disclosed in con-
junction with the types of modular building element dis-
closed in conjunction with Figs. 1-16 are readily applica-
ble to the modular building elements of Figs. 17-19B, for
example in terms of material use, shapes, dimensions,
and relative dimensions of the ceiling joists and the floor
joists, the use of mounting brackets, the presence of fa-
cades, partition wall, intermediate columns, and any oth-
er feature, in any combination.

[0137] As depicted in Fig. 17, a modular building ele-
ment 300 is envisioned within the context of the present
disclosure. The modular building element 300 comprises
afloor40, a ceiling 42, and two wall elements 24 between
the floor and the ceiling. The floor 40 comprises floor
joists 7,9 spanning between the wall elements 24, and
the ceiling 42 comprises ceiling joists 1 spanning be-
tween the wall elements 24. When the modular building
element 300 is used as a top building element, the ceiling
may be substituted by any type of ceiling or roof. When
the modular building 300 is used as a bottom building
element, the floor may be substituted by any type of floor
or foundation.

[0138] The outside floor joists 7 may have the same
length as the inner floor joists 9. As shown in Fig. 17, the
floor joists are positioned at least partially alongside the
wall elements 24. As such, at least part of the floor joist
is at the same height of at least of the wall elements.
[0139] Two examples of how two modular building el-
ements with wall elements can be stacked on top of each
other, with the ceiling joists of the bottom element and
the floor joists of the top element positioned substantially
parallel and at least partially side-by-side, are depicted
in Figs. 18A and 19A, and Figs. 18B and 19B respective-
ly.

[0140] Figs. 18A and 18B depict in detail part of a mod-
ular building 1000 comprising a top building element ‘300
positioned above a bottom building element 300, in a
section view. Figs. 19A and 19B also depict in detail part
of the modular building 1000, in a different section view



21 EP 4 461 896 A1

in a plane perpendicular to the section plane used for
Figs. 18A and 18B.

[0141] In any of the examples of Figs. 17-19B, it is pre-
ferred that at least four interface elements 400 are posi-
tioned between the top building element and the bottom
building element. The four interface elements 400 may
be positioned at or near corners of the building elements.
The interface elements 400 may be similar to the column
interface elements, and may thus have any one or more
features discussed in conjunction with the column inter-
face elements 4.

[0142] When essentially all the weight of the top build-
ing element is transferred to the wall elements 24 of the
bottom building element through the interface elements
400, transmission of sound between the top building el-
ement and bottom building element may be reduced -
compared for example to a situation wherein the wall
elements 24 of the building elements would be stacked
directly on top of each other, or a solid element, for ex-
ample a wooden element, would be positioned between
the wall elements 24 over the entire width of the wall
elements. Preferably, four or more interface elements
are provided and/or the interface elements are positioned
at or near corners of the top building element.

[0143] In any modular building with wall elements 24,
avertical spacing may be present between awall element
24 of the top building element relative to a wall element
24 of the bottom building element positioned directly be-
low the respective wall element of the top building ele-
ment. In the vertical spacing, it is preferred that the inter-
face elements 24 are the only weight-transferring ele-
ments. In-between the interface elements 24, for exam-
ple, air and/or sound dampening material may be
present.

[0144] In the example of Figs. 18A and 19A, mounting
brackets 23 are comprised by the bottom building ele-
ment. The brackets may be shaped similar, and function
similar, to the brackets described in conjunction with Figs.
12B and 13B.

[0145] Inthe example of Figs. 18B and 19B, recesses
25 are formed in the wall elements 24 of the top building
element 300. The recesses 25 are designed to in use
accommodate ends of the ceiling joists 1 of the bottom
building element 30. This allows the ceiling joists 1 of the
bottom building element to be supported on a top surface
of the wall elements 24 of the bottom building element.
Furthermore, the recesses allow the ceiling joists 1 of the
bottom building element to be longer than at least one of
the floor joists 7, 9 of the top building element and/or
longer than a spacing between wall elements 24 of the
top building element and/or longer than a spacing be-
tween wall elements 24 of the bottom element.

[0146] Preferably, but not necessarily, a spacing be-
tween the wall elements 24 of the top building element
is essentially equal to a spacing between the wall ele-
ments 24 of the bottom building element. Additionally, or
alternatively, a wall thickness of the wall elements 24 of
the top building element is essentially equal to a wall
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22

thickness of the wall elements 24 of the bottom building
element. Any wall element 24 is preferably provided as
a single body.

[0147] As for example visible in Fig. 18B, the shape of
the recesses 25 may resemble the shape of the ceiling
joists 22, even when the ceiling joists 22 for example
have a tapered shape.

[0148] It will be appreciated that building elements are
envisioned with on one end a set of columns 5, as ex-
plained generally in conjunction with Figs. 1-16, and on
anopposite end awall element 24, as explained generally
in conjunction with Figs. 17-19B. Any building element
with no, one or more wall elements may be a bottom
and/or top building element relative to another building
with no, one or more wall elements, in any combination
thereof.

[0149] Examples of how at least one ceiling joist of a
bottom building element and at least one floor joist of a
top building element can be positioned substantially par-
allel and at least partially side-by-side are for example
depicted, in a non-limitative manner, in Figs. 6-7, 9A-9D,
10, 12A, 13A, 14, 18A-18B, 19A and 19B.

LIST OF REFERENCE NUMBERS
[0150]

1 Ceiling joist

2 Ceiling surface

3 Transverse ceiling beam

4 Column interface element

5 Column

6 Transverse floor beam

7 Floor edge joist

8 Floor surface

9 Regular floor joist

10 Floor finishing

11 Ceiling batten

12 intermediate column

13 Intermediate struts

14 Intermediate transverse ceiling joist
15 Floor opening

16 Facade element

17 Window

18 Partition wall

19 Party wall

20 Steel delta shaped ceiling joist
21 Wood delta shaped ceiling joist
22 Wood delta shaped ceiling joist
23 Mounting bracket

24 Wall element

25 Recess

28 Transverse ceiling beam

29 Mounting bracket

30 Modular building element

32 Modular building element

33 Modular building element

34 Modular building element
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40 Floor

42 Ceiling

43 Bottom surface of a column

44 Bottom surface of a transverse floor beam

45 Bottom surface of a floor edge joist

74 Male mating part

75 Female mating part

76 Joist connection part

77 Beam connection part

78 Joist reception space

80 Part of the top surface of the transverse ceiling
beam

82 Inner side surface of the transverse floor beam
120 Protrusion

122 Pocket

300 Building element

400 Interface element

1000 Modular building

Claims

A modular building (100) formed by at least a bottom
modular building element (30, 32, 33, 34) and a top
modularbuilding element ('30, ‘32, ‘33, ‘34), wherein:

- the top building element is positioned above
the bottom building element;

- the bottom building element comprises a floor
(40), a ceiling (42) with one or more ceiling joists
(1) connected to at least one transverse ceiling
beam (3, 28), and one or more, for example at
least four or at least six, columns (5) coupling
the floor and the ceiling;

- the top building element comprises a floor with
one or more floor joists (7, 9) connected to at
least one transverse floor beam (6), a ceiling,
and one or more, for example at least four or at
least six, columns (5) coupling the floor and the
ceiling; and

- the one or more ceiling joists of the bottom
building element and the one or more floor joists
of the top building element are positioned sub-
stantially parallel and at least partially side-by-
side.

Modular building according to claim 1, wherein the
one or more ceiling joists of the bottom building el-
ement are connected between and/or on top of two
transverse ceiling beams, in particular wherein the
length of the one or more ceiling joists of the bottom
building elementis shorter or at most equal to a spac-
ing between the transverse ceiling beams of the bot-
tom building element, and one or more mounting
brackets (23, 29) are used to connect the ends of
the one or more ceiling joists to the transverse ceiling
beams,

orwherein the length of the one or more ceiling joists
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of the bottom building element is shorter or at most
equal to a spacing between the transverse ceiling
beam of the bottom building element and a vertical
wall element (24) of the bottom building element, and
one or more mounting brackets (23, 29) are used to
connect the ends of the one or more ceiling joists to
the transverse ceiling beam and the wall element.

Modular building according to claim 1 or 2, wherein
the one or more floor joists of the top building element
are connected between two transverse floor beams,
in particular wherein at least one ceiling joist of the
bottom building element is shorter in length than a
spacing between the two transverse floor beams of
the top building element.

Modular building according to any of the preceding
claims, wherein at least the one or more ceiling joists
and the one or more floor joists are formed from
wood, wood derived product, plastic, fibrous mate-
rial, and/or metal and/or wherein the columns com-
prise or consists of wood, wood-derived product, or
steel.

Modular building according to any of the preceding
claims, wherein the transverse ceiling beam or
beams of the bottom building element are vertically
structurally spaced apart from the transverse floor
beam or beams of the top building element, and es-
sentially the entire weight of the top building element
is transferred to the columns of the bottom building
element or to columns and one or more vertical wall
elements (24) of the bottom building element; and/or
wherein a vertical space is formed between the
transverse ceiling beam or beams and the trans-
verse floor beam or beams, which space is empty or
atleast partially filled with one or more flexible and/or
sound damping elements; and/or wherein the trans-
verse ceiling beam or beams of the bottom building
element are positioned below the one or more ceiling
joists, and the transverse ceiling beam or beams of
the bottom building element are positioned below
the floor of the top building element.

Modular building according to any of the preceding
claims, wherein atleastone ceiling joist of the bottom
building elementis shorter in length than atleast one
floor joist of the top building element.

Modular building according to any of the preceding
claims, wherein at least one mounting bracket (23)
connected to an end of one of the ceiling joists of the
bottom building element is supported on a top sur-
face of at least one of the transverse ceiling beams
of the bottom building element and/or wherein at
least one mounting bracket (29) connected toan end
of one of the ceiling joists of the bottom building el-
ement is partially positioned along a side surface of
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25

one of the transverse ceiling beams of the bottom
building element.

Modular building according to any of the preceding
claims, wherein a column interface element is posi-
tioned between a first column of the bottom building
element and a first column of the top building ele-
ment, and wherein the weight of the first column of
the top building element is essentially transferred via
the column interface element to the first column of
the bottom building element, in particular wherein
the column interface element does not protrude be-
yond at least one of the first column of the bottom
building element and the first column of the top build-
ing element in any horizontal direction; and/or

wherein at least one column interface element
is provided per set of columns, each set of col-
umns comprising a column of the bottom build-
ing element and a column of the top building
element positioned above the column of the bot-
tom building elementin the respective set of col-
umns and/or wherein at least one column inter-
face elements comprises at least two bodies (4,
4"), a first of the bodies comprising a male mat-
ing part (74) and a second of the bodies com-
prising a female mating part (75) which is atleast
partially shaped complementary to the male
mating part;

preferably wherein at least one column interface
element comprises or consists of wood, wood-
derived product, metal, fibrous material, and/or
plastic.

Modular building according to any of the preceding
claims, wherein part of a top surface (80) of at least
one of the transverse ceiling beams (3) of the bottom
building element extends into the building beyond
an inner side surface (82) of the transverse floor
beam, and at least one of the ceiling joists of the
bottom building element is supported on the part of
the top surface (80); and/or wherein at least one of
the transverse ceiling beams (3) of the bottom build-
ing element is wider than at least one of the trans-
verse floor beams of the top building element.

Modular building according to any of the preceding
claims, wherein at least one of the ceiling joists of
the bottom building element has an at least partially
tapered cross-section and/or wherein at least one of
the ceiling joists of the bottom building element has
a hollow cross-sectional shape and/or wherein at
least one of the ceiling joists of the bottom building
element forms a structural element with a hollow
cross-section together with part of a ceiling surface
(2) of the bottom building element,

in particular wherein a first ceiling joist of the bottom
building element is positioned between a first and a
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second floor joist (7, 9) of the top building element,
and a spacing (s1) between the first ceiling joist and
the first floor joist is larger than a spacing (s2) be-
tween the first ceiling joist and the second floor joist.

Modular building according to any of the preceding
claims, wherein a bottom plane of at least one of the
ceilingjoists of the bottom building element is aligned
with a top plane of the transverse ceiling beam or
beams of the bottom building element.

A modular building (1000) formed by at least a bot-
tom modular building element (300) and a top mod-
ular building element ('300), wherein:

- the top building element is positioned above
the bottom building element;

- the bottom building element comprises a floor
(40) and a ceiling (42) with at least one ceiling
joist (1);

- the top building element comprises a floor with
at least one floor joist (7, 9), a ceiling, and at
least one wall element (24) coupling the floor
and the ceiling;

- the at least one ceiling joist and at least one
floor joist are positioned substantially parallel
and at least partially side-by-side; and

- in the top building element, at least one floor
joist is positioned at least partially alongside the
at least one wall element,

in particular wherein the top building element com-
prises two wall elements (24) coupling the floor and
the ceiling, wherein at least one floor joist is posi-
tioned between the two wall elements, in particular
wherein at least one ceiling joist of the bottom build-
ing element is shorter in length than a spacing be-
tween the wall elements of the top building element
and/or wherein atleast one ceiling joist of the bottom
building elementis shorter in length than atleast one
floor joist of the top building element.

Modular building according to claim 12, wherein at
least the ceiling joists and/or the floor joists are
formed from wood, wood derived product, plastic,
fibrous material, and/or metal.

Modular building according to any of the claims
12-13, wherein the floor and the ceiling of the bottom
building element are coupled through wall elements
(24) comprised by the bottom building element, and
a length of at least one ceiling joist of the bottom
building elementis shorter or at most equal to a spac-
ing between the wall elements of the bottom building
element, in particular wherein one or more mounting
brackets (23, 29) are used to connect one or more
ends of the one or more ceiling joists of the bottom
building element to a top surface and/or an inner side
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surface of at least one wall element of the bottom
building element and/or wherein at least one ceiling
joist of the bottom building elementis at least partially
positioned between two wall elements of the top
building element, in particular wherein: 5

at least one of the wall elements (24) of the top
building element comprises at least one recess
(25) into which an end of one of the ceiling joists

(1) of the bottom building element is positioned, 10
in particular wherein a width of the recess (25)

is at most 150% of a width of the end of the
ceiling joist positioned in the recess; and/or

the modular building further comprises a plural-

ity of interface elements (400) positioned below 15
at least one wall element (24), a further wall el-
ement and/or

one or more columns (5) of the top building el-
ement, and wherein the weight of the top build-

ing element is essentially transferred to the bot- 20
tom building element through the interface ele-
ments, in particular wherein four or more inter-
face elements (400) are provided and/or where-

in the interface elements are positioned at or
near corners of the top building element. 25

15. Top building element or bottom building element, for
use in a modular building according to any of the

preceding claims.
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