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Building construction and method of designing

one, or more, column elements (30) constituting support
for the ceiling wall (19). The module (12, 13, 14) includes
an assortment of covering elements (15, 34, 40, 44, 50,
55), wherein each of the covering elements (15, 34, 40,
44, 50, 55) is adapted to cover a corresponding portion
of the frame (11).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 226 441 A1 2

Description

[0001] The present disclosure relates, in its most gen-
eral aspect, to the building field, and more specifically to
a building construction for dwelling or commercial use.
[0002] Even more specifically, the building construc-
tion according to the present disclosure is of modular
type, i.e., it comprises a plurality of modules or basic units
apt to be placed side-by-side and stacked at will to obtain
a building construction of given size and shape.

[0003] A building construction by modules is already
known since long time, both in the field of cement building
and in metal constructions. In such known building con-
struction the existing modules have a container-like
shape; namely, it is a container-like construction system,
in which each module already includes in advance all of
the six walls (floor wall, ceiling wall, and four side walls).
[0004] Such a modular building construction, though
advantageous under a plurality of standpoints, entails
several drawbacks.

[0005] A drawback lies in the fact that a limited versa-
tility was found in the design and manufacturing modes
of such modular building constructions. In fact, the con-
figuration of a modular building construction can be se-
lected only on the basis of the number of modules and
the side-by-side placing/stacking modes of the modules,
thereby causing a certain rigidity in the option of a selec-
tion in advance, that is to say, a priori, of the finishing,
like e.g. the position of windows, walls, terraces or bal-
conies, porches and alike finishings. In other words, in
known building construction, versatility offered by the
modular system is applicable only to the ways with which
the individual modules are placed side-by-side and/or
stacked. It is therefore a limited modularity.

[0006] Afurther drawback liesin the fact thatitis more-
over necessary to separately design all hydraulic and
electric systems for the building construction, only after
the final shape of the building construction has been se-
lected.

[0007] Atechnical problem underlying the present dis-
closure lies in providing a modular building construction
allowing to overcome the drawbacks of the known art,
i.e. whose structure allows a high versatility of design,
as well as providing a related method of designing.
[0008] Said technical problem is solved by a modular
building construction according to claim 1, and by a meth-
od of designing a building construction according to claim
19.

[0009] Secondary features of the building construction
and of the related method according to the present dis-
closure are defined in the corresponding dependent
claims thereof.

[0010] The presentbuilding construction provides sev-
eral relevant advantages.

[0011] Afirst advantage lies in the fact that each mod-
ule can, in turn, be disassembled into individual pieces
(frame and covering elements) structurally independent
thereamong, and selectively associable in a predeter-
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mined way, therefore a priori, in particular depending on
the final building construction that is to be obtained.
[0012] In fact, the modular building structure is ob-
tained by modules, each of which is in turn conceived as
a plurality of structurally independent elements, i.e., a
frame and the assortment of covering elements, associ-
able thereamong.

[0013] Preferably, in order to facilitate construction
modes, each covering element has a coupling profile
adapted to be placed matching with a corresponding cou-
pling profile of another covering element of said assort-
ment and/or of said frame lying adjacent thereto in the
modular building construction.

[0014] Even more preferably, the modular building
construction comprises at least one side wall adapted to
be interposed between the floor wall and the ceiling wall,
and constituting a side of the parallelepiped, and said
side wall includes a coupling profile adapted to be placed
matching with a corresponding coupling profile of one or
more covering elements lying adjacent to the side wall
in the modular building construction, and/or of said frame.
[0015] Thanks to this possibility of dis-assemblage it
is possible to rapidly design modular building construc-
tions including a single module, as well as modular con-
structions including plural modules.

[0016] In fact, for instance, if the building construction
is made up of one module, a designer may include in the
design only the frame and those pieces or covering ele-
ments that serve to obtain the individual module in a com-
plete form.

[0017] In a preferred embodiment, the frame includes
four column elements arranged at the four corners of the
parallelepiped, to the advantage of constructive simplic-
ity of the entire modular building construction.

[0018] In this latter preferred embodiment, in case the
building construction comprises one module, the assort-
ment of covering elements comprises one or more first
plane external covering element adapted to be horizon-
tally placed on an external side, at a side of said floor
wall and/or said ceiling wall, and one or more angular
external covering element adapted to be vertically placed
on an external side, at a respective column element.
[0019] Ifinstead the building construction should com-
prise two or more modules side-by-side, a designer may
include in the design only two frames, and those covering
elements selected from the assortment that are needed
for the desired configuration of the building construction
to be obtained.

[0020] In fact, preferably, the assortment of covering
elements comprises one or more first plane external cov-
ering element adapted to be horizontally placed on an
external side, at a side of said floor wall and/or said ceiling
wall, one or more first angular external covering element
adapted to be vertically placed on an external side, at a
respective column element, one or more second plane
external covering element adapted to be vertically placed
on an external side, at two adjacent column elements,
and a plane internal covering element adapted to be ver-
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tically placed on an internal side, at the two adjacent col-
umn elements.

[0021] Essentially, such covering elements include
plate-shaped pieces, therefore plane elements, adapted
to be placed on the sides of the frame, at the ceiling wall
and floor wall, or at connecting zones between side walls,
or angular covering elements adapted to be placed at
the corners of the frame.

[0022] Thanks to the fact of having a frame (floor wall,
ceiling wall, and said one or more column elements)
structurally independent from the covering elements, it
is possible to modularly conceive the entire building con-
struction, also as to hydraulic and electric systems for
the air-conditioning of the building construction.

[0023] In fact, it is possible to associate in advance to
each frame a portion of the hydraulic and electric system
(ducts, service pipes, wirings and the like).

[0024] Thus, upon selecting the number of frames, and
their mutual arrangement, also the cost both of the whole
building construction and of the hydraulic and electric
system associated thereto can easily be estimated a pri-
ori.

[0025] Inthisregard, preferably, the ceiling wall and/or
the floor wall include predefined housings for receiving
portions of hydraulic and electric installations that, once
connected thereamong, allow to obtain an entire hydrau-
lic or electric system of the building construction.
[0026] A further advantage lies in the fact of knowing
a priori where the electric and hydraulic installations of
the building construction lie, for any repairs and/or re-
placements.

[0027] Inotherwords, the disassembling of the module
into frame and covering elements allows to design "on
paper" costs, materials and pieces of the entire building
construction, also with regard to electric and hydraulic
installations.

[0028] Preferably, the entire building construction is of
wood, and each element of the construction (frame and
covering elements) has a multilayer structure of wood
and wood-based composites, such as to obtain, post-
assembly, a high thermal insulation of the building con-
struction. Moreover, the use of a multilayer wood struc-
ture allows to control in a targeted manner, by layer se-
lection, the desired thermal insulation of the building con-
struction.

[0029] Therefore, itis obtained a building construction
modular and compatible with the actual needs of reduc-
tion of energy consumptions, whose manufacturing can
easily be estimated a priori "on paper".

[0030] Further advantages and features according to
the present disclosure will be made apparent to those
skilled in the art from the following non-limiting detailed
description of an embodiment thereof.

[0031] However, it is evident how each embodiment
of the present disclosure could have one or more of the
advantages listed above; anyhow, it is not required for
each embodiment to concomitantly have all of the ad-
vantages listed.
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[0032] Reference will be made to the figures of the
annexed drawings, wherein:

- Figure 1is a perspective view of a building construc-
tion according to the present disclosure;

- Figure 2 is a top view of a first step of designing the
building construction of Figure 1;

- Figure 3 is a perspective view of the building con-
struction after the first step of Figure 2;

- Figure 4 is a top view of a second step of designing
the building construction of Figure 1;

- Figure 5 is a perspective view of the building con-
struction after the second step of Figure 4;

- Figure 6 is a top view of a third step of designing the
building construction of Figure 1;

- Figure 7 is a top view of the building construction of
Figure 1, obtained after the third step of Figure 6;

- Figure 8 is a perspective view of a first-type module
of the building construction of Figure 1;

- Figure 9is a perspective view of a second-type mod-
ule of the building construction of Figure 1;

- Figure 10is a perspective view of a third-type module
of the building construction of Figure 1;

- Figure 11 is a view of an assortment of covering el-
ements of the building construction of Figure 1;

- Figure 12 is a front view of a ceiling wall or a floor
wall of the building construction of Figure 1;

- Figure 13 is a side view of the ceiling wall or the floor
wall of Figure 12;

- Figure 14 is a vertical sectional view of the ceiling
wall of Figure 12;

- Figure 15 is a vertical sectional view of the floor wall
of Figure 12;

- Figure 16 is a front view of a column element of the
building construction of Figure 1;

- Figure 17 is a top view of the column element of
Figure 16;

- Figure 18 is a front view of a side wall of the building
construction of Figure 1;

- Figure 19 is a top view of the side wall of Figure 18;

- Figure 20 is a vertical sectional view of the side wall
of Figure 18;

- Figure 21 is a front view of a first plane external cov-
ering element of the building construction of Figure 1;

- Figure 22 is a top view of the first plane external
covering element of Figure 21;

- Figure 23 is a front view of a second plane external
covering element of the building construction of Fig-
ure 1;

- Figure 24 is a top view of the second plane external
covering element of Figure 23;

- Figure 25 is a front view of a plane internal covering
element of the building construction of Figure 1;

- Figure 26 is a top view of the plane internal covering
element of Figure 25;

- Figure 27 is a front view of a first angular external
covering element of the building construction of Fig-
ure 1;
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- Figure 28 is a top view of the first angular external
covering element of Figure 27;

- Figure 29 is a horizontal sectional view of the first
angular external covering element of Figure 27;

- Figure 30is a front view of a second angular external
covering element of the building construction of Fig-
ure 1;

- Figure 31is atop view of the second angular external
covering element of Figure 30;

- Figures 32-44 show respective sectional views of
parts of the building construction of Figure 1 during
subsequent assembling steps.

[0033] Referring to the annexed figures, by reference
number 10 it is indicated a building construction accord-
ing to the present disclosure.

[0034] In particular, the building construction 10 is of
modular type, and comprises a plurality of modules or
basic units 12, 13, 14, structurally independent and self
supporting, which can be placed side-by-side and mutu-
ally stacked, according to a high number of possible con-
figurations. Moreover, as will be better described here-
inafter, the building construction 10 is wood-based and
wood composite-based, and it is a construction having
high thermal insulation features.

[0035] Therefore, each module 12, 13, 14 constitutes
for the building construction 10 a unit that can be brought
near and connected to another module, alike or having
multiple dimensions with respect to the former module,
so asto obtain a presetfinal shape of the modular building
construction 10.

[0036] In the example illustrated in Figures 1 to 10, it
is possible to observe that the building construction 10
comprises a first-type module 12, a second-type module
13 and a third-type module 14, wherein the modules 13
and 14, second-type and third type respectively, have
multiple dimensions with respect to the first-type module
12.

[0037] More specifically, each module 12, 13, 14 has
a parallelepiped shape, and certain dimensions of length
L1, L2, L3, width L’ and height H, in which first-type 12,
second-type 13 and third-type 14 modules differ therea-
mong only in length dimensions L1, L2, L3, the lengths
L2 and L3 being amultiple integer of the respective length
dimensions L1. In practice, in the illustrated example the
first-type modules 12, the second-type modules 13 and
the third-type modules 14 differ only in the different length
dimension L1, L2, L3. Even more specifically, the first-
type module 12 has the following dimensions (in length
L1 X width L’ X height H) of 250 cm X 250cm X 270 cm,
the second-type module 13 has the following dimensions
(inlength L2 X width L’ X height H) of 500 cm X 250 cm
X 270 cm, whereas the third-type module 14 has the
following dimensions (in length L3 X width L’ X height
H) of 750 cm X 250 cm X 270 cm, respectively.

[0038] In all cases, nothing prevents the building con-
struction 10 from being made only of first-type 12, sec-
ond-type 13 or third-type 14 modules, all modules being,
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as mentioned above, units that can be brought near and
connected thereamong.

[0039] TheheightHof270cmis consistentwith current
regulations for the height of rooms for household use. In
case of rooms for commercial use the height H is modified
in accordance with laws in force, to a height, e.g., of 300
cm.

[0040] In the building construction 10 there are singled
out an external side and an internal side, that is to say,
a side facing a zone included inside each module 12, 13,
14, and a side facing the external zone that is notincluded
in the module 12, 13, 14. In this regard, hereinafter in the
description, the wording "external", "external side", "ex-
ternally”, "from the external portion" and the like, and, on
the other hand, "internal", "internal side", "internally",
"from the internal portion" and the like, are to be under-
stood respectively in connection to the external and in-
ternal sides as defined above.

[0041] Though taking into consideration the difference
among each module 12, 13, 14, first-type, second-type
and third-type, respectively, for simplicity of exposition
the following description, concerning the building con-
struction 10, will indistinctly and overall refer to the one
or the other module, generally denoted by reference
numbers 12, 13, 14, it being understood that the same
description is valid also for a building construction includ-
ing only one type of module, or two types of modules.
[0042] In particular, the module 12, 13, 14 comprises

- aframe 11 including a floor wall 18, a ceiling wall 19,
and one or more column elements 30, in the example
four column elements 30; and

- an assortment 15 of covering elements 34, 40, 44,
50, 55, having each a respective predefined profile
for coupling with a corresponding portion of said
frame 11.

[0043] In the example, the assortment 15 includes a
limited number of elements, for instance five elements
34, 40, 44, 50, 55 (Figure 11) which will be detailed here-
inafter.

[0044] This means that the building construction 10
according to the present disclosure comprises a plurality
of modules 12, 13, 14 which can be placed side-by-side
and connected according to several possible configura-
tions; moreover. each module 12, 13, 14 in turn can be
disassembled into a framework or fixed and predefined
frame 11, and various covering elements selectively cou-
plable with the frame 11.

[0045] Inother words, each module 12, 13, 14 is made
of individual pieces, structurally independent and remov-
ably couplable thereamong according to needs, in par-
ticular depending on the number of modules placed side-
by-side and on the side-by-side placing modes, in light
of the desired final building construction 10 that is to be
obtained.

[0046] This disassembling for each module 12, 13, 14
between frame 11 and finishing elements 15 allows to
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design "on paper" costs, materials and pieces of the en-
tire building construction 10.

[0047] Moreover, thanks to the fact of having, on the
one hand, a frame made of a floor wall 18, a ceiling wall
19, and column elements 30 and, on the other hand, cov-
ering elements 15, it is possible to modularly conceive
the entire building construction 10, also concerning hy-
draulic and electric systems for the air-conditioning of the
building construction 10.

[0048] In this regard, it is in fact possible to associate
in advance a portion of hydraulic and electric system to
each frame 11, so that, after having connected all frames
11, an entire hydraulic or electric system of the building
construction 10 can be designed a priori.

[0049] In particular, in this regard, as will be illustrated
hereinafter, the floor wall 18 and the ceiling wall 19 of
each module 12, 13, 14 include housings predefined for
receiving installations of hydraulic or electric type that,
once coupled, allow to obtain an entire hydraulic or elec-
tric system of the building construction 10.

[0050] Specifically, the floor wall 18 and the ceiling wall
19, whose contour or outline is schematically illustrated
in Figure 12 and Figure 13, are alike therebetween and
comprise a rectangular panel of preset length L1, L2, L3,
depending on the selected length of the respective mod-
ule 12, 13, 14, as mentioned of 250 cm, 500 cm and 750
cm, respectively, of width L, in the example of 250 cm,
and of thickness S of 48 cm. More specifically, in Figure
12 it is illustrated the floor wall 18 or the ceiling wall 19
for the third-type module 14.

[0051] In practice, the dimensions of length L1, L2, L3
and of width L’ of each module 12, 13, 14 are determined
by the respective dimensions of length L1, L2, L3 and of
width L’ of the floor wall 18 and the ceiling wall 19.
[0052] Even more specifically in the example, the floor
wall 18 and the ceiling wall 19 are each a multilayer body
including channels or passages for the housing of ducts
and hydraulic pipes and electric cables needed for the
respectively hydraulic and electric systems of the building
construction 10.

[0053] In fact, as mentioned, the inclusion in the floor
wall 18 and ceiling wall 19 of such channels and passag-
es for hydraulic and electric systems allows to adapt and
conform in the concept of module 12, 13, 14 also the air-
conditioning systems of the building construction 10. In
other words, a designer of the building construction 10
can design and count in an a priori predefined way the
hydraulic and electric systems of the building construc-
tion 10 already from the number of floor walls 18 and
ceiling walls 19 that the building construction 10 contains.
[0054] The channels and passages of the floor walls
18 and of the ceiling walls 19 of each module 12, 13, 14
are suitably connected in the manufacturing stage of the
building construction 10, to obtain one or more hydraulic
circuits and a given electric network.

[0055] In addition, the floor wall 18 has a structure
adapted to guarantee a satisfactory thermal insulation of
the floor wall 18 with respect to the outside.

10

15

20

25

30

35

40

45

50

55

[0056] In particular, referring to Figures 15 and 32, the
floor wall 18 comprises, from the bottom, i.e. from the
external side of the floor wall 18, a support base 1183,
including a first panel 119 of OSB (Oriented Strand
Board, i.e. a panel of wood material manufactured with
synthetic resins and thin veneers, called "strands"), a first
set of beams 120 of laminated wood, arranged parallel
atasuitable mutual distance, asecond panel 121 of OSB,
and a filling panel 128 of wood fibre placed between the
beams 120 and the two OSB panels 119 and 121.
[0057] The first panel 119 serves to close and protect
the entire floor wall 18 from a ground or bottom.

[0058] The floor wall 18 further comprises a partially
hollow portion, including a recess 118b intended for
housing the hydraulic and/or electric systems. In said por-
tion it is provided a second set of parallel beams 122,
placed above the second panel 121 at a given mutual
distance, a third panel 123 of OSB, a layer 124 of wood
fibre having a thermoinsulating function, and a coating
layer 125. The beams 122 of the second set are arranged
along a direction parallel to the direction of the beams
120 of the first group.

[0059] Each floor wall of each module 12, 13, 14 is
connected to a floor wall of an adjacent module 12, 13,
14 by conventional connecting means used in the build-
ing and woodworking fields, like, e.g., screws.

[0060] As itis possible to observe in Figures 32 to 44,
the entire floor wall 18 rests on height-adjustable brack-
ets 21.

[0061] In particular, in Figures 32 to 44 it is illustrated,
in a small-sized constructive model, a construction mode
of the building construction 10 from the floor wall 18, as
will be illustrated more clearly hereinafter.

[0062] In case the floor wall 18 has a side placed at
the external periphery of the building construction 10, it
is provided an interconnecting element 126 (visible both
in Figure 15 and in Figures 32 to 44) of laminated wood,
which is placed on said side of the floor wall 18 for inter-
connection with a first plane external covering element
34, which will be described hereinafter. The interconnect-
ing panel 126 is connected to the beams 120 of the first
set by a male/female or tenon/mortise connection 126a,
as visible in Figure 32.

[0063] The floor wall 18 further comprises one or more
impressions 27 obtained according to needs in the two
layers 124, 125 for housing a partition or internal wall 80,
which will be described hereinafter.

[0064] Similarly to the floor wall 18, the ceiling wall 19
(Figure 14) includes, from the bottom, i.e. from the inter-
nal side of the ceiling wall 19, a panel 131 of gypsum
fibre, a layer 132 of wood fibre having a thermoinsulating
function, a first panel 133 of OSB, and a recess 134 in-
tended for housing hydraulic ducts and electric cables.
The recess 134 is defined between a first set of beams
135 of laminated wood, placed at a suitable mutual dis-
tance. Above the recess 134, the ceiling wall 19 compris-
es a second panel 136 of OSB, a second set of beams
137 of laminated wood, placed parallel, a third panel 138
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of OSB and a filling panel 139 of wood fibre, interposed
between the second set of beams 137, and the second
panel 136 and the third panel 138.

[0065] Also the ceiling wall 19 includes an impression
28 for housing a partition 80.

[0066] In case the ceiling wall 19 has a side placed at
the external periphery of the building construction 10, an
interconnecting element 126 of laminated wood (Figure
15, and Figures 36 to 44) is provided which is placed on
said side of the ceiling wall 19 for interconnection with
the first plane external covering element 34, which, as
mentioned above, will be described hereinafter.

[0067] The column element 30 of frame 11, illustrated
in detail in Figures 16, 17, comprises an elongate body
having the shape of a substantially square-section par-
allelepiped, in the example having a side L', of 12cm.
[0068] The column element 30 has a length dimension
L;o equal to 277.5 cm, said length being selected de-
pending on the height H to be obtained inside the module
12,13, 14. The column element 30 is interposed between
the floor walls 18 and the ceiling walls 19, and constitutes
a load-bearing element for supporting the ceiling wall 19.
In Figure 2 and in Figure 3 itis visible the column element
30 interposed between the floor wall 18 and the ceiling
wall 19. The column element 30 is connected to the two
floor 18 and ceiling 19 walls with means of a type known
in the woodworking field, like e.g. screws.

[0069] Inthe example, the column element 30 is made
of laminated wood.

[0070] Besides the above-mentioned covering ele-
ments 15, the building construction 10 comprises a side
wall 20, whose contour or outline is schematically illus-
trated in Figure 18 and in Figure 19, which constitutes a
front for the building construction 10, and allows to later-
ally close the space comprised between consecutive col-
umn elements 30.

[0071] The side wall 20 comprises a panel having a
generally rectangular shape, of width dimension L’y
equal to 226 cm, length L,, equal to 289.5 cm or 373.5
cm, said length being selected depending on the height
H to be obtained inside the room of the module 12, 13,
14, and a thickness Sy of 24 cm.

[0072] From an analysis of the width L', of the side
wall 20, it is found that the side wall 20 has dimensions
such as to cover each side of width L’ and length L1 of
the first-type module 12, whereas two side walls 20 and
three side walls 20 are needed to cover a long side of
length L2 and L3, of the second-type module 13 and third-
type module 14, respectively.

[0073] In practice, in the example, the side wall 20 is
an element suitable for any module 12, 13, 14 without
distinction.

[0074] Even more specifically, referring to Figure 19,
the side wall 20 has a side profile 22, at the sides of the
side wall 20, provided with a plurality of shoulders and
recesses. In particular, on each side, the side profile 22
comprises a first recess 23, in the example obtained on
the external corner of the side wall 20, a shoulder 24, a
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second recess 25, in the example deeper than the first
recess 23, and a third slight recess 26.

[0075] Second recess 25 and third recess 26 are in-
tended to face the inside of the building construction 10.
[0076] The above-mentioned side profile 22 of the side
wall 20 is adapted to be placed matching with other cov-
ering elements 15 of the building construction 10 which
lie adjacent to the side wall 20, as will be explained here-
inafter.

[0077] The side wall 20 is completed by a projection
142a lying at a top edge (said projection 142a is also
visible in Figures 20, 34, and 38), and another projection
143a obtained on an opposite bottom side (visible in the
drawings of figures 20, 34, and 38). Also such projections
142a, 143a allow a connection of the side wall 20 with
other elements of the building construction 10 that lie
adjacent thereto.

[0078] Also the side wall 20 has a structure such as to
allow to obtain a high thermal insulation. In particular, in
the side example the side wall 20 has the following mul-
tilayer wood structure.

In particular, referring to Figure 20 or to Figure 34, the
side wall 20 includes, from the outside, a wood chipboard
140, known e.g. under the trade name of DWD AGEPAN,
useful for strengthening and resistance to wind, as well
as for protection from atmospheric agents in the con-
struction stage, and a pair of horizontally arranged trans-
versal elements 142, 143 having a supporting function,
two panels 144 of flexible wood fibre, e.g. known under
the trade name of Thermoflex, a panel 145 of OSB, in
the example a panel comprised of pine wood veneer
strips having a length of from 120 to 150 mm that, as is
the case for plywood, are overlapped and oriented at 90°
one another, having high stability and sturdiness. The
side wall 20 further comprises a flexible wood fibre panel
146 as further thermal insulation / acoustic insulation, a
PVC duct 147 for various installations, and a gypsum
fibre and cellulose panel 148 as support for internal side
plaster.

[0079] It may be observed that the transversal ele-
ments 142, 143 have a substantially L-shaped section
and define the above-mentioned bottom and top projec-
tions 142a, 143a of the side wall 20.

[0080] Moreover, it may be observed that the above-
mentioned side profile 22 of the side wall 20 may be ob-
tained by suitably sizing the width of the individual panels
and layers constituting the multilayer structure of the side
wall 20.

[0081] The above-mentioned covering elements 15
comprise the first plane external covering element 34,
mentioned above and seen in detail in Figures 21 and
22, adapted to be horizontally placed on a respective
side of the ceiling and floor elements 18, 19 atthe external
periphery of the building construction 10, with a protect-
ing function. Essentially, the covering element 34 is
placed so as to cover the thickness S of the ceiling and
floor elements 18, 19, along the external periphery of the
building construction 10. This function of the covering
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element is clearly seen in Figures 32 to 44, where the
connection with the above-mentioned interconnecting el-
ement 126 is visible.

[0082] Moreover, in Figures 4 and 5 it is possible to
observe the coupling of each first plane external covering
element 34 on a respective side of the ceiling and floor
elements 18, 19.

[0083] Thefirstplane external coveringelement 34 has
avariable length L4, in the example of 223, 423, 723 cm
depending on the module 12, 13, 14 to which it is asso-
ciated, i.e. if placed at the width L’ and length L1, or at
the length L2, or the length L3 of each module 12, 13,
14, so as to fit all modules. Moreover, the covering ele-
ment 34 has a height Hz, of 42 cm.

[0084] Thefirstplane external coveringelement 34 has
a mainly rectangle-like section (see Figures 21 and 22),
and comprises, at two consecutive corners of a long side
34a of the rectangle, two opposite notches 36, 37.
[0085] In particular, the first plane external covering
element 34 is placed on the external side of the floor and
ceiling elements 18, 19, so that such notches 36, 37 are
on the external side of the building construction 10. Said
notches 36, 37 define a coupling profile of the covering
element 34 with remaining elements of the building con-
struction 10 which lie adjacent thereto, as will be de-
scribed hereinafter.

[0086] Referring to Figures 32 to 44, and in particular
as is visible in figure 32, the first plane external covering
element 34 has the following multilayer wood structure,
guaranteeing high thermal insulation. In particular, the
first plane external covering element 34 comprises a
wood chipboard 150, known e.g. under the trade name
of DWD AGEPAN, a pair of laminated wood beams 151,
152 with a supporting function, a laminated wood post
153 and a wood fibre layer 154 comprised between the
pair of beams 151, 152 and the post 153.

[0087] Thefirstplane external covering element 34 fur-
ther comprises a plurality of notches, generally denoted
by reference number 155, in which are adapted to be
housed corresponding pegs, not visible in the drawings,
projecting from the interconnecting element 126 of the
floor wall 18, and of the ceiling wall 19, respectively.
[0088] The above-mentioned covering elements 15
further comprise a second plane external covering ele-
ment 40, visible in Figures 23, 24, which is adapted to
be interposed, on the external side of the building con-
struction 10, between adjacent side walls 20 of two mod-
ules 12,13, 14 which lie side-by-side (see Figures 4to 7).
[0089] The second plane external covering element
40, having a substantially rectangle-shaped section, has
a width L’4g equal to 12 cm, and a length Lyq of 277.5
cm. The second plane external covering element 40 com-
prises, attwo consecutive corners, two opposite append-
ages 41, 42 extending parallelly to a long side 40a of the
rectangle, respectively each at one of the two short sides
40b, 40c of the rectangle.

[0090] Eachappendage41,42isintendedtobe placed
matching, substantially by juxtaposition, with a respec-
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tive notch 36, 37 of the covering element 34 lying adjacent
theretoin the building construction 10, and to arespective
first recess 23 of the side wall 20.

[0091] In Figure 4 and Figure 5, it is illustrated a step
of designing the building construction 10 in which the
second plane external covering element 40 is associated
to the floor wall 18 and ceiling wall 19, and to the related
covering elements 34. In particular, in Figure 5 it may be
observed that the second plane external covering ele-
ment 40 has a length L, such as to be connected both
to the first plane external covering element 34 placed at
the floor element 18, and to that placed at the floor ele-
ment 19. On the internal side of the building construction
10, the second plane external covering element 40 simply
rests onto two side-by-side first column elements 30, ly-
ing adjacent thereto in the building construction 10. The
result is shown from the top in Figure 6.

[0092] The second plane external covering element40
is also made with a wood-based multilayer structure, not
shown in the drawings, including an OSB layer and a
layer of tarred cardboard.

[0093] The above-mentioned covering elements 15
comprise a first angular external covering element 50
(illustrated in detail in Figures 27, 28 and 29) adapted to
be vertically placed on the external side of the building
construction 10, at external corners thereof, to cover a
corner junction (connection) zone between adjacent side
walls 20, as is visible from Figure 4 in the constructing
step, and from Figures 5, 6 and 7 at the end of the con-
structing step.

[0094] Referring to Figures 27, 28 and 29, the first an-
gular external covering element 50 has an overall width
L’5q, in the example of 29 cm, and a length Lg, of 373.5
cm, such as to be connected both to the first plane ex-
ternal covering element 34 placed at the floor element
18 and to that placed at the floor element 19.

[0095] More specifically, the first angular external cov-
ering element 50 has an L-shaped section; that is to say,
it comprises two flanges 51, 52 placed at a right angle.
Each flange 51, 52 comprises, on the external side, at a
respective corner, a projection 53, 54. Each projection
53, 54 is intended to be placed matching, substantially
by juxtaposition, with a respective notch 36, 37 of the first
plane external covering element 34 lying adjacent thereto
in the building construction 10, and to a respective first
recess 23 of the side wall 20.

[0096] The first angular external covering element 50
(Figure 29) has the following structure, including two
wood chipboards 160, 161, known e.g. under the trade
name of DWD AGEPAN, arranged at a right angle, two
OSB panels 162, 163, arranged at a right angle on the
internal side of the corner, four vertical posts 164, 165,
166, 167 of laminated wood, and two filling panels 168,
169 of wood fibre.

[0097] The first angular external covering element 50
further comprises protection elements, of laminated
wood, generally denoted by reference number 170, vis-
ible in Figure 40, placed at the end of the first angular
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external covering element 50.

[0098] The above-mentioned covering elements 15
further comprise a plane internal covering element 44
(visible in detail in Figures 25, 26) adapted to be vertically
placed on the internal side of the building construction
10, to cover an internal junction zone between adjacent
side walls 20. In figure 6 it is illustrated a step of con-
structing the building construction 10 in which the first
plane internal covering element 44 is associated, togeth-
er with the side wall 20, to the floor wall 18 and the ceiling
wall 19, and to the related covering elements 34, 40, and
column elements 30.

[0099] The first plane internal covering element 44 is
also visible in detail, as anticipated, in Figure 25 and in
Figure 26. In particular, the first plane internal covering
element44 has a substantially rectangle-shaped section,
with a width Ly, of 49.5 cm and a length L4 of 277.5 cm,
and it has a stepped contour at the two short sides 44a,
44b of the rectangle.

[0100] Even more specifically, in the example the first
plane internal covering element 44 comprises, at the four
corners of the rectangle, two opposite projections 45, 46
extending parallelly to a long side 44c (which actually is
the internal side of the second covering element44), each
at one of the two short sides 44a, 44b of the rectangle,
and two opposite recesses 48, 49, obtained at the other
long side 44d, which actually is the external side of the
second covering element 44.

[0101] Projections 45, 46 and recesses 48, 49 are
adapted to be placed matching with the respective inter-
nal recesses 25, 26 of each of the side walls 20 that lie
side-by-side to the first plane internal covering element
44, asis visible in Figure 6. The long side 44d is intended
to be placed matching with the first column elements 30,
as is visible from Figure 6 in an exploded condition, and
from Figure 7.

[0102] The plane internal covering element 44 is also
made with a wood-based multilayer structure, not visible
in the drawings, including an OSB layer, an insulating
layer, and a plasterboard layer.

[0103] The above-mentioned covering elements 15
comprise a second angular external covering element 55
(visible in detail in Figures 30, 31) adapted to be vertically
placed on the external side of the building construction
10, at internal corners thereof, to cover a junction zone
between adjacent side walls 20.

[0104] In particular, as visible in Figures 1-7, the mod-
ular construction 10 forms an internal angle of 90°, de-
noted by A in Figure 4, and said second angular external
covering element 55 is intended to be placed to externally
cover said internal angle A.

[0105] Therefore, the second angular external cover-
ing element 55 acts as further insulation/protection for
the building construction 10, and has alength L5 0f 373.5
cm and a width L’55 of 15.5 cm.

[0106] The second angular external covering element
55 has a mainly rectangle-like section, and comprises a
projection 56 at one of the four corners.
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[0107] The second angular external covering element
55 is adapted to be placed matching with the second
recess 25 of the side wall 20, so that the projection 56
be placed matching with the slight recess 26 of the side
wall 20, and the notch 36, 37 of the first plane external
covering element 34.

[0108] The second angular external covering element
55 is made of laminated wood.

[0109] Referring to Figures 2 to 7 it is presently illus-
trated a method of designing a building construction 10
according to the present disclosure, having a given
number of modules 12, 13, 14, in the example seven
modules 12, 13, 14.

[0110] For each module 12, 13, 14, a plurality of basic
frames 11 are placed side-by-side. In particular, seven
floor walls 18 are associated, at the four corners of each
floor wall 18, to respective column elements 30, and on
such column elements 30 seven respective ceiling walls
19 are placed.

[0111] As mentioned above, the floor walls 18 and the
ceiling walls 19 of each frame are connected therebe-
tween by conventional connecting means.

[0112] In a second step, the external-side sides, i.e.
the sides at the periphery, of each frame 11, at the floor
walls 18 and ceiling walls 19, are covered with respective
first covering elements 34 of adequate length, as illus-
trated in Figure 4.

[0113] In athird step, on the external side of the build-
ing construction 10 at the connecting zones between the
first covering elements 34, where there are pairs of side-
by-side column elements 30, there are placed the third
covering elements 40, which as mentioned above have
a contour intended to be placed matching with the first
column elements 30, the first covering elements 34 and
the side walls 20.

[0114] Likewise, on the external side of the building
construction 10, at the corner zones thereof, there are
arranged and fastened the first external angular elements
50 and the second external angular element 55, each of
which, as mentioned above, has a contour intended to
be placed matching with a column element 30, the first
covering elements 34 and the side walls 20 lying adjacent
thereto.

[0115] Then, in a next step, as illustrated in Figure 6
and 7, the side walls 20 and the third covering elements
44 are fastened.

[0116] As itis possible to observe from the drawings,
the side walls 20 may be placed at will on all sides of the
modules 12, 13, 14, or a side wall 20 may be replaced
by a window element, not visible in the drawings, having
the same size and the same coupling profile of the side
wall 20.

[0117] The building construction 12 may be completed
by partitions 80 for partitioning internal rooms.

[0118] From this sequence of operative steps, it may
be reckoned that the main advantage of the building con-
struction according to the present disclosure lies in the
fact that all of the constituent parts of the building con-
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struction can be connected thereamong in various ways,
that is to say, they can be assembled in alternative con-
figurations.

[0119] By usingthe same pieces (i.e., floor wall, ceiling
wall, column elements and covering elements) it is pos-
sible to obtain building constructions having different
shapes and dimensions, from a single module to a plu-
rality of modules side-by-side or stacked.

[0120] This building construction can be designed very
easily inadvance before installation, the component piec-
es thereof being easily singled out a priori; this allows to
quickly estimate costs as well.

[0121] Afurther advantage of the building construction
according to the present disclosure lies in the option of
considering from a modular viewpoint also hydraulic and
electric systems needed to complete the services of the
building construction, like e.g. heating, cooling or con-
nection to an electric network.

[0122] Moreover, the making of the walls and the cov-
ering elements with respective multilayer wood struc-
tures, and their one-way coupling, allows to obtain a high
control of the thermal insulation of the building construc-
tion.

[0123] Inaddition, the use of modules of different types
allows to increase the possible combinations of shapes
and configurations of the building construction 10 to be
obtained.

[0124] Referring to Figures 32 to 44, herein it is illus-
trated a sequence of operating steps of assembling of
some pieces, sectionally shown, of the building construc-
tion 10 according to the present disclosure, in order to
highlight both the coupling of the parts, and the multilayer
structure of the building construction.

[0125] In particular, in Figure 32 and in Figure 33 it is
illustrated a first operating step in which to a corner por-
tion of a floor wall 18 two first covering elements 34 are
connected. Moreover, in the impression 27 of the floor
wall 18 an internal wall 80, or partition, is also positioned.
In particular, the partition 80 has a sandwich-like multi-
layer structure including two opposed panels 180, 185
of gypsum fibre, between which there are comprised two
internal OSB panels 181, 184 respectively, posts and
beams 183, 182 of laminated wood and a filling panel
186 of wood fibre.

[0126] In Figure 34 and in Figure 35 it is shown the
coupling of a portion of side wall 20. In particular, it is
possible to observe that the side wall 20 has beams 142,
143 with the respective projections 142a, 143a coupled
by matching with respective recesses 34’ of the first bot-
tom covering elements 34 (Figure 33) and of the first top
covering elements 34 (Figure 37).

[0127] In figure 36 and in Figure 37 it is illustrated a
next step of coupling of a corner portion of a ceiling wall
19. As it is possible to observe from these figures, the
ceiling wall 19 has the interconnecting element 126 that
couples by matching with a respective recess 20’ of the
side wall 20.

[0128] In Figure 38 and in Figure 39 it is illustrated the
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coupling of the first covering elements 34 with the ceiling
wall 19.

[0129] In Figure 40 and in Figure 41 itis illustrated the
coupling of the first covering elements 34 with the first
angular external covering element 50, which, in said fig-
ures, is associated to a gutter element 90 intended for
conveying rainwater.

[0130] In a next step, as is visible in Figure 42, Figure
43 and Figure 44, there are prearranged further covering
elements, having a mainly aesthetic character, like e.g.
a wall finishing element 82, in the example made of a
plate comprising a plurality of laths, and a roof finishing
element 83, in the example comprising an OSB panel
84, supported on laminated wood beams 85, which rest
directly on the ceiling wall 19, and by further beams 86
arranged at an angle, placed above the panel 84.
[0131] The subject of the present disclosure has been
hereto described with reference to preferred embodi-
ments thereof. It is understood that other embodiments
might exist, all falling within the concept of the same in-
vention, and all comprised within the protective scope of
the claims hereinafter.

Claims

1. A modular building construction (10), such as a
dwelling, a structure for commercial use, and alike
building constructions, comprising one, or more,
modules (12, 13, 14) having a substantially parallel-
epiped shape, wherein said module (12, 13, 14) com-
prises a frame (11) including a floor wall (18), a ceil-
ing wall (19), and at least one or more column ele-
ments (30) constituting support for said ceiling wall
(19), and wherein said module (12, 13, 14) includes
an assortment of covering elements (15, 34, 40, 44,
50, 55), wherein each of said covering elements (15,
34,40, 44, 50, 55) is adapted to cover a correspond-
ing portion of said frame (11).

2. The modular building construction (10) according to
claim 1, wherein each of said covering elements (15,
34, 40, 44, 50, 55) has a coupling profile adapted to
be placed matching with a corresponding coupling
profile of another covering element (15, 34, 40, 44,
50, 55) of said assortment lying adjacent thereto in
the modular building construction (10) and/or with a
corresponding coupling profile of said frame (11).

3. The modular building construction (10) according to
claim 1 or 2, made of wood and/or wood-based com-
posites.

4. The modular building construction (10) according to
any one of the preceding claims, wherein said floor
wall (18) and/or said ceiling wall (19) include respec-
tive housings (118b, 134) for receiving installations
of hydraulic and/or electric type.
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The modular building construction (10) according to
any one of the preceding claims, comprising at least
one side wall (20) adapted to be interposed between
the floor wall (18) and the ceiling wall (19), and con-
stituting a side of the parallelepiped, said side wall
(20) including a coupling profile (20’, 22, 23, 24, 25,
26) adapted to be placed matching with a corre-
sponding coupling profile of one or more covering
elements (15, 34, 40, 44, 50, 55) lying adjacent to
the side wall (20) in the modular building construction
(10) and/or with a corresponding coupling profile of
said frame (11).

The modular building construction (10) according to
any one of the preceding claims, wherein said frame
(11) includes four column elements (30) arranged at
the four corners of the parallelepiped.

The modular building construction (10) according to
claim 6, wherein said modular building construction
(10) comprises a single module (12, 13, 14), and
wherein said assortment of covering elements (15,
34, 40, 44, 50, 55) comprises one or more plane
external covering element (34) adapted to be hori-
zontally placed on an external side at a respective
side of said floor wall (18) and/or of said ceiling wall
(19), and one or more first angular external covering
element (50) adapted to be vertically placed on an
external side at a respective column element (30).

The modular building construction (10) according to
claim 6, wherein said modular building construction
(10) comprises at least two modules (12, 13, 14)
side-by-side, and wherein said assortment of cover-
ing elements (15, 34, 40, 44, 50, 55) comprises one
or more first plane external covering element (34)
adapted to be horizontally placed on an external side
at a respective side of said floor wall (18) and/or of
said ceiling wall (19), one or more first angular ex-
ternal covering element (50) adapted to be vertically
placed on an external side at a respective column
element (30), one or more second plane external
covering element (40) adapted to be vertically placed
on an external side at two adjacent column elements
(30), and a plane internal covering element (44)
adapted to be vertically placed on an internal side at
the two adjacent column elements (30).

The modular building construction (10) according to
claim 8, wherein said first plane external covering
element (34) includes a coupling profile (36, 37)
adapted to be placed matching with both a corre-
sponding coupling profile (41, 42) of said second
plane external covering element (40), at a connec-
tion zone between the two modules (12, 13, 14) side-
by-side, and with a corresponding coupling profile
(53, 54) of said first angular external covering ele-
ment (50), at an angle of said modules (12, 13, 14).
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10.

11.

12.

13.

14.

15.

The modular building construction (10) according to
claim 9, when dependent from claim 5, wherein said
coupling profile (22, 23, 24, 25, 26) of the side wall
(20) is adapted to be placed matching both with a
corresponding coupling profile (41, 42, 45, 46, 48,
49) of said second plane external covering element
(40), of said column elements (30) and of said plane
internal covering element (44), respectively, ata con-
nection zone between the two modules (12, 13, 14)
side-by-side, and with a corresponding coupling pro-
file (53, 54) of said first angular external covering
element (50), at an angle of said modules (12, 13,
14).

The modular building construction (10) according to
claim 5 or 10, wherein the side wall (20) has a mul-
tilayer wood structure including at least one housing
(147) for receiving hydraulic and/or electric systems.

The modular building construction (10) according to
claim 10, wherein said second plane external cov-
ering element (40) has side appendages (41, 42)
intended to be placed matching, substantially by jux-
taposition, with a respective notch (36, 37) of the first
covering element (34) and with a respective recess
(23) of the side wall (20).

The modular building construction according to claim
10 or 12, wherein said first angular external covering
element (50) has an L-shaped section comprising
two flanges (51, 52) placed at a right angle, wherein
each flange (51, 52) comprises a projection (53, 54)
intended to be placed matching, substantially by jux-
taposition, with a respective notch (36, 37) of the first
covering element (34), and with a respective recess
(23) of the side wall (20).

The modular building construction according to claim
10, 12, or 13, wherein said second plane internal
covering element (44) has a mainly rectangle-like
section, and comprises, at the four corners of the
rectangle, two opposite projections (45, 46) extend-
ing parallelly to a long side (44c) of the rectangle,
and two opposite recesses (48, 49), obtained at the
other long side (44d) of the rectangle, said projec-
tions (45, 46) and recesses (48, 49) being adapted
to be placed matching with respective recesses (25,
26) of each of the adjacent side walls (20).

The modular building construction (10) according to
any one of the claims 8 to 14, wherein said modules
(12, 13, 14) are arranged at an angle, with the form-
ing of an internal angle (A) of at least 90°, and where-
in said assortment of covering elements (15, 34, 40,
44,50, 55) comprises a second angular external cov-
ering element (55) adapted to be vertically placed
on the external side of the building construction (10)
at said respective internal angle (A).
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The modular building construction (10) according to
claim 15, wherein said second angular external cov-
ering element (55) has a mainly rectangle-like sec-
tion, and comprises a projection (56) projecting from
one of the four corners of the rectangle.

The modular building construction (10) according to
any one of the preceding claims, wherein said mod-
ule (12, 13, 14) has given dimensions of length (L1,
L2, L3), width (L"), and height (H), and wherein said
modular building construction (10) comprises a plu-
rality of modules (12, 13, 14) selected from a group
comprising at least one first-type module (12) and at
least one second-type module (13), wherein the
length dimensions (L2) of said second-type module
(13) are a multiple integer of the respective length
dimensions (L1) of the first-type module (12).

The building construction according to claim 17,
comprising at least one third-type module (14)
wherein the length dimensions (L3) of said third-type
module (14) are a multiple integer of the respective
length dimensions (L1) of the first-type module (12).

A method of designing a modular building construc-
tion (10) including one or more modules (12, 13, 14)
of substantially parallelepiped shape and wherein
said method provides at least of

- predefining for each of said module/s (12,
13,14) a frame (11) comprising a floor wall (18),
aceilingwall (19), one, or more, column element
(30) for supporting said ceiling wall (19),

- defining the final shape of the building con-
struction (10) to be obtained and the number of
modules (12, 13, 14) contained therein;

- placing side-by-side the basic frames (11) of
the individual modules (12, 13, 14) on the basis
of the final shape of building construction (10)
to be obtained,

- providing for each of said module/s (12, 13,14)
an assortment of covering elements (15),
wherein each of said covering elements (15) is
placed to cover a corresponding portion of said
frame (11).

The method according to claim 19, comprising the
further step of interposing a side wall (20) between
the ceiling wall (19) and the floor wall (18), wherein
said side wall (20) constitutes a side of the parallel-
epiped, and wherein said side wall (20) includes a
coupling profile (22, 23, 24, 25, 26) adapted to be
placed matching with a corresponding coupling pro-
file of one or more covering elements (15, 34, 40,
44, 50, 55) lying adjacent to the side wall (20) in the
modular building construction (10) and/or with a cor-
responding coupling profile of said frame (11).
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21.

22.
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The method according to claim 19 or 20, wherein
said modular building construction (10) comprises a
single module, and wherein from said assortment of
covering elements (15, 34, 40, 44, 50, 55) it is se-
lected one or more first plane external covering ele-
ment (34) adapted to be horizontally placed on an
external side at a respective side of said floor wall
(18) and/or of said ceiling wall (19), and one or more
first angular external covering element (50) adapted
to be vertically placed on an external side at a re-
spective column element (30).

The method according to claim 19 or 20, wherein
said modular building construction (10) comprises
at least two modules (12, 13, 14), and wherein from
said assortment of covering elements (15, 34, 40,
44, 50, 55) it is selected one or more first plane ex-
ternal covering element (34) adapted to be horizon-
tally placed on an external side at a respective side
of said floor wall (18) and/or of said ceiling wall (19),
one or more first angular external covering element
(50) adapted to be vertically placed on an external
side at a respective column element (30), one or
more second plane external covering element (40)
adapted to be vertically placed on an external side
at two adjacent column elements (30), and a plane
internal covering element (44) adapted to be verti-
cally placed on an internal side at the two adjacent
column elements (30).
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