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(54) MODULAR CONSTRUCTION SYSTEM
(57) Panel (10; 20; 30) for modular construction of a
housing module or prefabricated building comprising:

- atleast one corrugated element (1) having a perimetral
edge;

- at least one insulating sheet (2) having a perimetral
edge, shaped to be coupled to the corrugated element
(1) with the respective perimetral edge substantially ad-
jacent to the perimetral edge of said at least one corru-
gated element (1), in a coupling configuration;

- at least one interlocking profiled element (3; 4; 7) con-
figured to block said coupling configuration between the
corrugated element (1) and the insulating sheet (2),
wherein said at least one interlocking profiled element
(3; 4; 7) comprises at least one substantially U-shaped
cross section, comprising at least one longitudinal con-
nection base (33; 43; 73) comprised between two lateral
restraining wings (31, 32; 41, 42; 71, 72), delimiting with
the connection base (33; 43; 73) one housing seat (34;
44; 74) for said coupling of said at least one corrugated
element (1) with said at least one insulating sheet (2),
said at least one profiled element (3; 4; 7) being also
shaped so as to delimit at least one coupling portion (35;
45 ; 75) configured to provide a shape coupling with a
corresponding coupling portion (35; 45; 75) of another
panel (10; 20; 30) adjacent, in a connection configuration
between two panels.
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Description

[0001] The presentinvention relates to a modular con-
struction system for prefabricated building, based on the
use of a modular panel, in particular a modular construc-
tion system for light prefabricated buildings, based on
the construction of load-bearing walls by prefabricated
modular panels, as well as a corresponding assembly
method.

[0002] The modular construction systems for prefabri-
cated buildings of the known art provide for the use of
panels, made of steel or aluminium, which are assembled
together during the assembly of a desired housing mod-
ule or prefabricated building, which are connected with
each other by interlocking profiled element. The known
interlocking profiled element have a "C" or "U" section,
and are suitably connected to each other, by means of
welding or by means of fasteners such as wall plugs,
nails, bolts or rivets, to make framed systems.

[0003] Compared to traditional building systems, the
modular construction allows rapid installation and mak-
ing up times of the bearing elements, while at the same
time providing excellent resistance of the elements in re-
lation to their lightness.

[0004] A disadvantage of the modular construction
systems for prefabricated buildings of the prior art is that
the assembly between the panels and the interlocking
profiled elements is carried out on the construction site
where therefore the specific connection of each profiled
element to the respective panel is also carried out, de-
pending on whetherthis should then be used as a com-
ponent of the wall or floor.

[0005] The choice of the type of profiled element to be
used and the steps for assembling the profiled element
to the respective panel require a technical and operation-
al competence that not always conform with the need for
ease and rapidity of assembly required in a prefabricated
system.

[0006] A further disadvantage of the known art is that
the frames obtained, by onsite assembly of the profiled
elements and panels, must necessarily be finished with
elements for thermal insulation and/or with further panels
to obtain a surface planar usable inside a prefabricated
residential building.

[0007] A still further disadvantage is that the systems
of the known art have poor flexibility from the point of
view of the compositional possibilities of the architectural
structure, as they do not make possible the design free-
dom granted by a truly modular type system.

[0008] Therefore, the technical problem established
and solved by the present invention is that of providing
a modular construction system for prefabricated building
that is versatile which allows to overcome the drawbacks
mentioned above with reference to the prior art.

[0009] A specific object of the present invention is a
panel for the modular construction of a housing module
or prefabricated building comprising:
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- atleastone corrugated element having a perimetral
edge;

- at least one insulating sheet having a perimetral
edge, shaped to be coupled to the corrugated ele-
ment with the respective perimetral edge substan-
tially adjacent to the perimetral edge of said at least
one corrugated element, in a coupling configuration;

- atleast one interlocking profiled element configured
to block said coupling

configuration between the corrugated element and the
insulating sheet, wherein said at least one interlocking
profiled element comprises at least one substantially U-
shaped cross section, comprising at least one longitudi-
nal connection base comprised between two lateral re-
straining wings, delimiting with the connection base one
housing seat for said coupling of said at least one corru-
gated element with said at least one insulating sheet,
said at least one profiled element being also shaped so
as to delimit at least one coupling portion configured to
provide a shape coupling with a corresponding coupling
portion of another panel adjacent, in a connection con-
figuration between two panels.

[0010] According to another aspect of the invention,
said atleast one least one coupling portion can be formed
along said at least one connection base of said at least
one profiled element.

[0011] According to a further aspect of the invention,
said at least one coupling portion can extend longitudi-
nally within the plan footprint of said at least one connec-
tion base of said at least one profiled element.

[0012] According to an additional aspect of the inven-
tion, said at least one coupling portion can be formed
along at least one of said two lateral restraining wings of
said at least one interlocking profiled element.

[0013] According to another aspect of the invention,
said at least one coupling portion can be shaped as a rail
or longitudinal protrusion and can comprise one concav-
ity corresponding or opposite to the concavity of said
housing seat.

[0014] According to a further aspect of the invention,
said at least one corrugated element can comprise at
least one profiled element comprising portions having
trapezoidal shape and at least two transversal end flaps,
said at least two transversal end flaps extending sub-
stantially orthogonal to a main deployment plane of said
corrugated element.

[0015] According to an additional aspect of the inven-
tion, said at least one insulating sheet can be dimen-
sioned so as to be arranged adjacent to said at least one
corrugated element and housed between said at least
two transversal end flaps of said at least one corrugated
element with one of its faces adjacent thereto.

[0016] According to another aspect of the invention,
said panel can comprise at least one spacer elementand
a counter-wall, said at least one spacer element being
fixed to said at least one insulating sheet and acting as
a support for said at least one counter-wall, thereby an
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inter space is obtained between said at least one insu-
lating sheet and said at least one counter-wall.

[0017] According to a further aspect of the invention,
said panel can comprise at least one coating configured
to be applied directly to said at least one counter-wall or
to be supported by said at least one spacer element.
[0018] According to an additional aspect of the inven-
tion, in said at least one interlocking profiled element a
first slot and a second slot can be formed, in correspond-
ence with at least one terminal end of said at least one
profiled element in said coupling portion, said first slot
and said second slot being formed at a different distance
from said at least one terminal end of said interlocking
profiled element.

[0019] According to another aspect of the invention, in
said at least one interlocking profiled element a first slot,
at one of the two lateral wings at said coupling portion,
and a further slot, at the other of the two lateral wings, is
formed, said at least one first slot and said at least one
further slot being substantially in axis with each other.
[0020] Itis still a specific object of the present invention
a modular construction system for prefabricated build-
ings comprising at least two modular panels above dis-
closed and at least fasteners elements, configured to fas-
ten in position said at least two modular panels with each
other, in a coplanar or angled junction configuration, at
the respective slots formed in at least one interlocking
profiled element of said at least two modular panel.
[0021] Itis also aspecific object of the invention a meth-
od for assembling a modular construction system for pre-
fabricated housing, comprising the following steps:

- arranging at least one plurality of modular panels
above disclosed, based on a configuration of the de-
sired module or prefabricated building to build; and

- fasten the modular panels of said at least one plu-
rality of modular panels, which are configured to act
as a floor or cover or roof for said housing module
or prefabricated building, staggered with respect to
the modular panels of said at least one plurality of
modular panels, which are configured to form the
side walls of said housing module or prefabricated
building.

[0022] According to another aspect of the invention,
said step of providing at least one plurality of modular
panels as above disclosed, based on a configuration of
the desired module or prefabricated building to build, can
comprise select for each modular panel said at least one
corrugated element, said at least one insulating sheet
and said at least one interlocking profiled element and
optionally said at least one spacer element and said at
least one counter-wall, depending on whether said at
least one modular panel is configured to form a coplanar
or an angled joint between the panels.

[0023] Advantageously, the modular panel according
to the present invention allows to reduce the assembly
times of a modular construction system for prefabricated
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building according to a simple, reliable, efficient and eco-
nomical way.

[0024] A further advantage of the modular panel ac-
cording to the present invention is the reduction of the
possibility of errors in the positioning of the modular panel
itself, during assembly, thus allowing the optimization of
the quality and structural stability of the construction sys-
tem obtained.

[0025] A stillfurther advantage of the presentinvention
is that the need for maintenance due to possible discon-
nections or loosening of the connection elements used
in the prior art is drastically reduced.

[0026] Advantageously,thesefeaturesnotonly ensure
greater structural stability and greater safety for the end
user, but at the same time they allow limiting times and
waste of material during assembly and construction, as
well as the products to be returned to the company, thus
allowing the respective costs to be kept low.

[0027] Otheradvantages, features and methods of use
of the present invention will be now described, by way of
illustration and not by way of limitation, according to its
preferred embodiments, by particularly referring to the
Figures of the annexed drawings, wherein:

- Figure 1 shows a perspective view, partially explod-
ed and partially sectioned, of a first embodiment of
the modular panel according to the present inven-
tion;

- Figure 2 shows an exploded view of a variant of the
first embodiment of the modular panel, according to
the present invention;

- Figure 3 shows a cross-section view of the panel of
Figure 2 in a partially assembled configuration;

- Figure4 shows aperspective view with parts in trans-
parency of a coupling between a modular panel, ac-
cording to a second embodiment of the present in-
vention (having the function of floor or covering of a
housing module or prefabricated building) and a
modular panel, according to the first embodiment of
the present invention (having the function of a side
wall of a housing module or prefabricated building
of the present invention);

- Figure 5 shows a side section view of the modular
panel acting as a floor and as a modular panel with
the function of a wall of Figure 4, in an assembled
configuration;

- Figure 6 shows a further side section view of the
assembled configuration of Figure 5;

- Figures 7a - 7d show, respectively, some possible
assembly configurations of the modular panels ac-
cording to the present invention;

- Figure 8 shows a modular panel according to the
first embodiment of the present invention, in a con-
figuration fixed to the foundations;

- Figure 9 shows a modular panel according to the
first embodiment of the present invention, in a con-
figuration fixed to an anti-seismic foundation system.
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[0028] Reference will be made to preferred embodi-
ments of the invention according to the invention as it will
be exposed in greater detail below hereinafter.

[0029] All the embodiments reach the same advantag-
es listed above with reference to the panel and to the
system according to the invention, by the same technical
solution according to a rapid connection between pre-
assembled modular panels.

[0030] In the following description, components com-
mon to different embodiments will be identified with the
same numbering.

[0031] As shown in Figure 1, a modular panel accord-
ing to a first embodiment of the invention is indicated with
the reference number 10 and comprises a corrugated
element 1, an insulating sheet 2, shaped to be coupled
to the corrugated element 1 and at least one profiled el-
ement 3, 4 for interlocking, configured to constrain a cou-
pling between the corrugated element 1 and the insulat-
ing sheet 2.

[0032] Inthe embodiment herein disclosed and shown
in the figures, the modular panel 10 has four sides, pref-
erably having a square or rectangular shape, so as to
allow a rapid connection between a plurality of panels
according to the invention.

[0033] The corrugated element 1, for example made
of a metallic material or a composite material suitable for
the purpose, is preferably cold formed and shaped to
have a profile comprising portions with a trapezoidal
shape and transversal end flaps 11 and 12, which extend
substantially orthogonal to a main development plan of
the corrugated element itself.

[0034] In the preferred embodiment, the insulating
sheet 2 is made of materials with physical-mechanical
characteristics suitable for realizing thermal and/or
acoustic insulation, characterized by low thermal con-
ductivity, high thermal displacement, and good breatha-
bility, such as, for example, rock wool, glass wool, poly-
styrene, cork, wood fibre, polyurethane and other mate-
rials having the aforementioned features.

[0035] In particular, the corrugated element 1 and the
insulating sheet 2, which according to an advantageous
aspect are square or rectangular shaped, are dimen-
sioned so as to present the respective peripheral edges
substantially adjacent in a coupling configuration.
[0036] Optionally, the insulating sheet 2 is dimen-
sioned in such a way to be placed next to the corrugated
element 1 and remain engaged - for example by shape
coupling - between the two transversal end flaps 11 and
12 of the corrugated element 1 with one face arranged
next to the latter.

[0037] The aforementioned coupling between the cor-
rugated element 1 and the insulating sheet 2 is secured
by at least one interlocking profiled element 3, 4, as
shown in Figure 1, optionally by four interlocking profiled
elements 3 or 4, one for each side of the peripheral edge
of the connection thus formed.

[0038] Advantageously, each interlocking profiled ele-
ment 3, 4 comprises a substantially U-shaped cross sec-
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tion, made by a longitudinal connection base from which
two lateral restraining wings rise at opposite longitudinal
ends of the base, which delimit, with the longitudinal con-
nection base, a housing seat, for the connection of the
corrugated element 1 with the insulating sheet 2.
[0039] In particular, a first type of interlocking profiled
element, according to the firstembodiment of the present
invention, the so-called interlocking profiled female ele-
ment 3, comprises a longitudinal connection base 33
comprised between two lateral restraining wings 31 and
32, which delimit with the longitudinal base 33 a housing
seat 34 for coupling the corrugated element 1 with the
insulating sheet 2. The longitudinal connection base 33
of the interlocking profiled female element 3 is further
shaped to delimit a coupling portion 35, optionally shaped
as a longitudinal rail, with a concavity opposite to the
concavity of the housing seat 34 of the interlocking pro-
filed female element 3, and configured, as will be seen
below, to be coupled, advantageously by shape coupling,
with a corresponding coupling portion of another panel
according to the invention.

[0040] Infact, the coupling portion 35 defines achannel
which extends in a longitudinal direction along the inter-
locking profiled female element 3. The coupling portion
35, besides defining a coupling element, as indicated
above, acts as a stiffening rib for the interlocking profiled
female element.

[0041] In particular, the coupling portion 35 stiffens the
interlocking profiled female element 3 with respect to the
stresses which orthogonally act with respect to the lon-
gitudinal direction along which the interlocking profiled
female element 3 develops.

[0042] Moreover, it can be observed that the coupling
portion 35 develops inside the plan footprint of the profiled
element 3, that is to say the plan area of the connection
base 33 delimited between the lateral restraining wings
31, 32.

[0043] The coupling section 35, therefore, defines a
coupling element comprised in the thickness of the mod-
ular panel 10, within the scope of a solution that allows
the mutual connection between several modular panels
10 to obtain a wall without joining elements that protrude
from the wall itself.

[0044] A further type of interlocking profiled element,
according to the first embodiment of the present inven-
tion, the so-called interlocking profiled male element 4,
comprises a longitudinal connection base 43 comprised
between two lateral restraining wings 41 and 42, which
delimit with the longitudinal connection base 43 ahousing
seat 44 for the coupling of the corrugated element 1 with
the insulating sheet 2. The connection base 43 of the
interlocking profiled male element 4 is furthermore
shaped to delimit a coupling portion 45, optionally shaped
as a longitudinal protuberance 46, configured, as will be
seen below, to be positioned by coupling, advantageous-
ly by shape coupling, with a corresponding coupling por-
tion of another panel according to the invention, for ex-
ample the coupling portion 35 of an interlocking profiled
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female element 3 disclosed above.

[0045] Thelongitudinal protuberance 46 of the connec-
tion base 43 of the interlocking profiled male element 4
delimits a concavity portion corresponding to the concav-
ity of the housing seat 44.

[0046] Analogouslytowhathasbeenobserved regard-
ing the coupling portion 35 of the interlocking profiled
female element 3, the longitudinal protuberance 46 of
the coupling portion 45 acts as a stiffening element for
the profiled element 4.

[0047] In detail, the coupling portion 45 stiffens the in-
terlocking profiled male element 4 with respect to the
stresses which orthogonally act with respect to the lon-
gitudinal direction along which the interlocking profiled
female element 3 develops.

[0048] Moreover, the longitudinal protuberance 46 is
comprised within the footprint of the connection base 43.
[0049] The coupling portions 35 and 45, respectively,
of the interlocking profiled female element 3 and of the
interlocking profiled male element 4 according to the first
embodiment of the present invention, are configured in
a substantially complementary manner to provide, be-
tween them, a shape coupling. Obviously, these coupling
portions 35 and 45 can also be configured differently from
the one described above, as long as they allow a shape
coupling between the respective profiled elements 3 and
4 to be achieved.

[0050] As mentioned, the coupling portion 35 of the
interlocking profiled female element 3 and the coupling
portion 45 of the interlocking profiled male element 4 de-
velop longitudinally along, respectively, the connection
base 33 of the profiled female element 3 female and the
connection base 43 of the profiled element4 male. There-
fore, by connecting the coupling portion 35 and the cou-
pling portion 45 to each other, a shape coupling which
remains within the footprint of the modular panel 10 is
obtained (see the detail of the connection between the
profiled female element 3 and the profiled male element
4 shown in figure 3).

[0051] Depending on the requirements, the aforemen-
tioned interlocking profiled elements 3 and 4 can be in-
serted on one or more sides of the peripheral edge of the
coupling obtained between the corrugated element 1 and
the lateral sheet 2, vertically and/or horizontally in the
enclosed Figures, to close a modular panel 10 which can
be used as a wall of the modular construction system
according to the invention.

[0052] As shown in Figure 1, in an advantageous op-
erating configuration, the corrugated element 1 of the
modular panel 10 is positioned so as to present a longi-
tudinal extension of main rails of the substantially vertical
corrugated element 1 with respect to a ground or support
plane. In this way the structural rigidity of the element 1
is maximized and the resistance of the modular panel 10
is optimized in the same way.

[0053] The modular panel 10 according to the first em-
bodiment, shown in Figure 1, comprises at least one in-
terlocking profiled male element 4 (lateral and vertical in
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Figure 1) and at least one interlocking profiled female
element 3 (one at the top and horizontal and another at
bottom and horizontal in Figure 1), and is configured to
be laterally coupled, at the interlocking profiled male el-
ement 4, with at least one further modular panel 10 - not
shown in the figure - which comprises a corresponding
interlocking profiled female element 3, so as to form a
continuous wall, as shown for example in Figure 3 (left).
[0054] With such a configuration of the modular panels
10, a shape coupling can be realized which allows to
obtain a coplanar side wall of a housing module or pre-
fabricated building, comprising at least two modular pan-
els 10 (see Figs. 7c and 7d).

[0055] The coupling between the atleastone interlock-
ing profiled male element 4 and a respective at least one
interlocking profiled female element 3, in fact, remains
within the thickness of the modular panels 10, thus keep-
ing both faces of the coplanar side wall obtainable
through the connection of at least two modular panels 10
free from (i.e. without) any appendix.

[0056] A variantofthe firstembodimentofthe invention
according to the present invention provides a modular
panel 20, as shown in Figure 2.

[0057] Themodularpanel 20 hasthe technical features
disclosed above with reference to the modular panel 10
and further comprises at least a spacer element 5 and a
counter-wall 6.

[0058] Advantageously, the spacer elements 5, for ex-
ample conformed as oblong elements, are fixed - for ex-
ample screwed, glued, stuck or otherwise properly con-
strained - on the insulating sheet 2 and act as a support
for the counter-wall 6, so they allow the formation of a
housing between insulating sheet 2 and counter-wall 6
which can act as an interspace for plant engineering.
[0059] The modular panel 20 can also be provided with
a coating element 60, for example made of metal sheet
or any other suitable material, configured to be applied
to the counter-wall 6 (for example glued or bolted to it),
which can act as base for the realization of a customized
internal finish of a housing module or prefabricated build-
ing or prefabricated building.

[0060] Fortherealization ofthe plantengineering inter-
space |, in addition to or as an alternative to the spacer
elements 5, optionally uniformly distributed on the sur-
face of the insulating sheet 2, additional spacer elements
51 or 52 can be provided, as uprights and/or beams, at
the insulating sheet 2, which act as a support for the
coating elements 60 or internal finishing panels, accord-
ing to the specific requirements, as shown for example
in Figures 5 and 6 and with the possible interposition of
the counter wall 6. The coating elements 60 or internal
finishing panels, as seen in Figures 5 and 6, may have
different dimensions, optionally reduced, with respect to
the dimensions of a respective insulating sheet 2 to which
they are applied.

[0061] The realization of a modular panel 10 or 20,
according to what has been described above, in which
the aforesaid components are constrained to each other
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in a configuration coupled by interlocking profiled ele-
ments 3 and 4, allows to reduce the times of realization
and installation of the modular panel itself, the various
components of the modular panels 10 and 20 being able
to be assembled beforehand, before laying on the site
for the construction of a housing or prefabricated building.
[0062] The modularpanels 10, 20 - as shown in figures
7a-7d - are configured to provide a coplanar junction with
other modular panels in a modular construction system
and therefore in the following will also be said modular
panels with coplanar junction.

[0063] According to a second embodiment of the
present invention, a modular panel 30 is instead provid-
ed, advantageously configured to provide a right-angle
joint between adjacent modular panels, for example in
the case of the realization of a floor, a roof or roof or even
a right-angled side wall, in a modular construction sys-
tem. Such a modular panel 30, hereinafter, will also be
referred to as an angled modular panel.

[0064] As shown in Figures 4, 5 and 6, the modular
panel 30 according to the second embodiment of the
present invention differs from the modular panels 10 or
20 described above, for the configuration of an interlock-
ing profiled element, indicated with the reference 7 in the
Figures above indicated, configured to constrain a cou-
pling between the corrugated element 1 and the insulat-
ing sheet 2.

[0065] Such interlocking profiled element 7 is substan-
tially U-shaped, and comprises a longitudinal connection
base 73 from which there are, at its opposite longitudinal
ends, two lateral restraining wings 71 and 72, which de-
limit, together with the connection base 73, a housing
seat 74, for the coupling of a corrugated 1 with the re-
spective insulating plate 2.

[0066] In such an interlocking profiled element 7, at
least one of the two side wings - in the case of Figure 4
the wing 71 - is shaped so as to present a coupling section
75, optionally a longitudinal protuberance, sized to be
positioned in coupling, preferably in shape coupling, with
a corresponding coupling section of another profiled el-
ement, for example a respective longitudinal track 35 of
aninterlocking profiled female joint 3 provided atan upper
edge of a modular panel 10, 20, thus creating an angled
junction between the two panels.

[0067] Clearly, itis easily to be understood how an in-
terlocking profiled element 7 can comprise a coupling
portion 75 on only one or on both lateral restraining wings
71 and 72, each coupling portion 75 being shaped and
sized to be positioned at coupling, preferably in form cou-
pling, with a respective coupling portion 35 or 45 provided
at a lower or upper edge of a modular panel 10 or 20.
[0068] Even a modular panel 30 according to the in-
vention optionally comprises at least one spacer element
5 and can also comprise a counter-wall 6.

[0069] Advantageously, the spacer elements 5, for ex-
ample conformed as oblong elements, are fixed - for ex-
ample screwed, glued, stuck or otherwise suitable con-
strained - on the insulating sheet 2 of the modular panel
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30 and act as a support for the counter-wall 6, whereby
they allow the formation of a housing that can act as a
plant engineering interspace Il.

[0070] The modular panel 30 can also be provided with
a coating element 61, for example made of metal sheet
or any other suitable material, configured to be applied
to the counter-wall 6 (for example glued or bolted to it),
which can act as base for the realization of a customized
internal finish of a housing module or prefabricated build-
ing, such as a counter-wall.

[0071] The modular panel 30 according to the present
invention, for the realization ofthe plantengineering inter-
space ll, in addition to or as an alternative to the spacer
elements 5, optionally uniformly distributed on the sur-
face of the insulating slab 2, comprises additional spacer
elements 51 and/or 52 mounted on the insulating plate
2, as uprights and beams, which act as a support for the
covering element 61 which acts as a false ceiling, ac-
cording to specific requirements, as shown for example
in Figures 5 and 6.

[0072] The covering element 61, as seen in Figures 5
and 6, may have different dimensions, optionally re-
duced, with respect to the dimensions of a respective
insulating sheet 2 to which it is applied, through the re-
spective spacer elements 5, 51 and/or 52.

[0073] As will be noted, the particular configuration of
the connecting portion (of the protuberances and of the
longitudinal tracks) of the interlocking profiled elements
3, 4, and 7 allows, as mentioned above, to connect two
or more modular panels according to the present inven-
tion, by a shape coupling, in a substantially transverse
direction, with respect to the longitudinal extension direc-
tion of the respective coupling portion 35, 45, 75, which:

- inthe case of coplanar junction coupling of two mod-
ular panels 10 or 20, according to the first embodi-
ment, it is also coplanar with the extension plane of
the wall formed by them; or,

- in the case of an angled junction coupling, it is also
substantially perpendicular to the extension plane of
a modular panel 10 or 20, according to the first em-
bodiment of the presentinvention, and parallel to the
modular panel extension plane 30 according to the
second embodiment of the present invention. In-
stead, to prevent sliding between coupled panels,
along the direction of longitudinal extension of the
respective coupling portion 35, 45, 75, in each of the
interlocking profiled elements 3, 4, and 7 of the afore-
said panels 10 or 20 and 30 a plurality of slots is
provided, which allow the panels to be constrained
to each other, by means of suitable fastening ele-
ments, which will be discussed below, in a desired
configuration, for example, illustrated in any one of
Figure 7a - 7d.

[0074] In this regard, in each interlocking profiled ele-
ment 3, 4 of a modular panel with coplanar junction 10
or 20, for convenience reference is made to the interlock-
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ing profiled female element 3 of a panel 10 in Figure 1
or 4, is obtained a first slot 36 and a second slot 37, ata
terminal end of the profiled element itself, in the respec-
tive coupling section, in the case illustrated in the longi-
tudinal track 35.

[0075] The two slots 36 and 37 are obtained atdifferent
distances from a terminal end of the respective interlock-
ing profiled element.

[0076] Ineachinterlocking profiled element 7 of a mod-
ular panel with an angled junction 30, for convenience
reference is made to the interlocking profiled element 7
in Figure 4, a first slot 70 is obtained, in correspondence
with at least one of the two lateral wings, in particular at
the coupling portion 75, designed to couple with a re-
spective coupling portion of a modular panel 10 or 20. In
the other lateral wing, opposite to that provided for cou-
pling with the modular panel 10 or 20, there is provided
a further slot 70’, optionally substantially in axis with the
first slot 70, which allows the insertion of a clamping tool
for a fixing element between the two panels 10 or 20 and
30.

[0077] In particular, the first slot 36 of a coplanar junc-
tion modular panel section 10 or 20, and the first slot 70
of the interlocking profiled element 7 of a modular panel
with angled junction 30, are equally spaced with respect
to the terminal end of the respective profiled elements
and the distance between the first slot 36 and the second
slot 37 of the section of a modular panel with a coplanar
joint 10 or 20 is substantially equal to twice the distance
of the first slot 36 with respect to the terminal end of the
respective profiled element.

[0078] The slots shown in Figure 4, at a first terminal
end of each profiled element, are formed symmetrically
also at the second terminal end of each profiled element.
[0079] Preferably, in each profiled element 3, 4 and 7
further slots can be formed, for example at least another
central slot (38 in Figure 1) or more slots uniformly dis-
tributed along the length of each interlocking profiled el-
ement, which are aligned with corresponding slots of the
other interlocking profiled elements, when the respective
coupling portions 35, 45 or 75 are coupled.

[0080] With such a configuration of the modular panels
10 or 20 and 30 it is possible to provide a modular con-
struction system for simple and versatile prefabricated
buildings.

[0081] Such amodularconstruction system comprises
at least two modular panels of the type described above
and at least fixing elements, provided to constrain the
aforementioned modular panels in position to obtain a
desired configuration, for example one of the configura-
tions shown in the figures. 7a to 7d.

[0082] The fastening elements included inthe modular
construction system according to the invention comprise
one or more bolts, which can be fixed at the respective
slots of the interlocking profiled elements, by means of
a clamping tool, which can be inserted as above, in the
further slot 70’, of a profile of a modular panel with angled
junction 30.
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[0083] Depending on the configuration of a housing
module or pre-fabricated building that one wishes to build
and the type of junction (coplanar or angled) between
modular panels to be realized, it will be necessary to se-
lect the components of each modular panel 10, 20 or 30,
to be used, or at least at the corrugated element 1, the
insulating sheet 2 and the profiled elements 3, 4, or 7 to
be used, as well as the dimension of the possible counter-
walls 6, 61, 62 with the respective spacer elements 5, 51
and/or 52.

[0084] In any case, the modular panels 10, 20 and 30
described above can advantageously be easily assem-
bled before laying on the construction site for the con-
struction of the housing module or prefabricated building,
thus allowing to drastically reduce the laying time of the
prefabricated building itself and limiting the operations
on site to the fixing operations of the modular panels pre-
viously assembled, in a desired configuration, by means
of the fixing elements described above.

[0085] The subject of the present invention is also a
method of assembly of a modular construction system
for prefabricated building.

[0086] Suchanassembly method comprises mounting
the modular panels with angled junction 30, intended to
serve as the floor or covering or roof of a prefabricated
housing module or building, staggered with respect to
the modular panels with coplanar junction, i.e. intended
to constitute the side walls of a housing module or pre-
fabricated building, as advantageously shown in Figures
7a-T7d.

[0087] As can be seen for example from Figure 7d,
according to a preferred variant of the assembly method
of the present invention, a modular panel with an angled
junction 30’ is mounted in a staggered manner with re-
spect to a modular panel with a coplanar junction 10’.
The offsetbetween the modular panel 30 and the modular
panel 10’ is obtained with the first slot 70 formed in the
interlocking profiled element 7, arranged at the second
slot 37 of the interlocking profiled element 3. In a corre-
sponding manner, another slot 70 is formed in the inter-
locking profiled element 7 of the modular panel with an-
gled junction 30’ (the one formed at the opposite terminal
end of the profile 7), is positioned, during assembly, at
the first slot 36 of the interlocking profiled element 3 of a
coplanar junction panel 10" adjacent and coupled to the
modular panel 10’, thus allowing to fix the modular panel
30’ on two modular panels 10’, 10 " connected to each
other and coplanar.

[0088] Considering Figures 7a-7d, itis possible to ex-
amine the assembly diagrams of the modular prefabri-
cated panels according to the present invention: it is
shown how the union of the structural elements is ob-
tained by superimposing the modular panels with angled
junction 30 on modular panels with coplanar joint 10 or
20, which perform the function of vertical support, to
which is added an offset of the first with respect to the
second, providing an adequate fixing and support for
each individual panel.
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[0089] The modular construction system according to
the presentinvention therefore allows a better connection
and, therefore, a better collaboration in the distribution
of the structural loads and of the tensions between the
different structural elements joined, allowing an increase
in the mechanical behaviour under load.

[0090] Moreover, as shown in the Figures, the con-
struction system according to the present invention al-
lows a considerable flexibility and versatility in the choice
of the constructive configuration.

[0091] Inparticular,inFigure 7a, itis possible to identify
the general method of approaching and subsequently
joining the various modular panels: it is possible to iden-
tify, synthetically, a sort of basic element of a substantially
trilithic form, i.e. a portal formed by two panels with a
coplanar junction (10, 20) arranged vertically which act
as a support for a third panel with angled covering junc-
tion 30 resting horizontally above them.

[0092] In Figure 7a it is also possible to identify the
offset which allows an anchor point to be left free in each
modular panel with coplanar junction 10, 20 in order to
provide support for a modular panel with angled junction
30, or a floor panel, cover or roof, continuous and the
consequent solidarity and collaboration of all the adjacent
modular panels.

[0093] Therefore, the modular construction system ac-
cording to the present invention allows to increase the
structural stability through a double connection of the
panels, the one which defines the relative positioning be-
tween the modular panels through a coupling, preferably
amale-female shaped coupling, and the other which con-
fers sufficient mechanical strength through the use of fix-
ing elements, which can be positioned according to the
required design specifications.

[0094] Preferably, as shown in Figures 5 and 6, be-
tween the coupling surfaces of two coupled interlocking
profiled elements, a sealing element 80 is positioned, for
example an insulating sheath, preferably made of elastic
material, which allows to reduce the formation of thermal
bridges and to obtain continuity between the insulating
elements of the prefabricated panel. Moreover, advan-
tageously, the insulating sheath prevents transpiration
phenomena and prevents the ingress of moisture or wa-
ter.

[0095] Itis possible to identify, even in the area of the
foundations of the modular construction system accord-
ing to the present invention, different methods of inter-
vention.

[0096] In particular, in Figure 8 it can be seen how a
concrete plate P, connected with the elevation structure,
results to be an element made completely in place, di-
rectly on the foundation ground T.

[0097] In the embodiment shown in Figure 9, the only
element of the construction system carried out during
construction is at the foundation, consisting of a prefab-
ricated plate F, for example of concrete, with a variable
thickness depending on the design requirements which
is connected, in turn, to the deeper part P obtained by
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casting, by means of seismic isolation devices S, which
also are completely customizable on the basis of the
characteristics of the individual building.

[0098] To obtain the connection of the modular panel
10, 20 with a foundation element which can be made in
situ or prefabricated, the use of a steel track 90 is provided
which is fixed to the concrete plate F.

[0099] The track is fixed to the ground by anchoring
with threaded plugs and is shaped in such a way as to
fitin a specular manner in the interlocking profiled female
element 3 for the closure of the a coplanar junction panel
10, 20 of the first level, so as to allow a shape coupling
and subsequent fixing of the coupling made.

[0100] Even in this case, a sealing element 80 is posi-
tioned between the mating surfaces, for example an in-
sulating sheath to block the passage of water and hu-
midity.

[0101] Advantageously, the track 90 has a profile 96
for water-tightness at a base of the track itself, in such a
way as to avoid possible infiltrations below the pavement
of the building in a configuration of coupling between the
metal track 90 and upper part of the concrete plate.
[0102] Despite the need to carry out part of the prefab-
ricated system’s connection to the ground, this applica-
tion methodology allows the introduction of isolators S
below the plate F, that is the most superficial foundation,
increasing the safety level of the entire construction.
[0103] In the foregoing, the preferred embodiments of
this invention have been described and a number of var-
iations have been suggested, butit should be understood
that those skilled in the art can make other variations and
changes without so departing from the scope of protec-
tion thereof, as defined by the attached claims.

Claims

1. Panel(10;20; 30)for modular construction of a hous-
ing module or prefabricated building comprising:

- at least one corrugated element (1) having a
perimetral edge;

- at least one insulating sheet (2) having a per-
imetral edge, shaped to be coupled to the cor-
rugated element (1) with the respective perim-
etral edge substantially adjacent to the perime-
tral edge of said at least one corrugated element
(1), in a coupling configuration;

- at least one interlocking profiled element (3; 4;
7) configured to block said coupling configura-
tion between the corrugated element (1) and the
insulating sheet (2),

wherein said at least one interlocking profiled ele-
ment (3; 4; 7) comprises at least one substantially
U-shaped cross section, comprising at least one lon-
gitudinal connection base (33; 43; 73) comprised be-
tween two lateral restraining wings (31, 32; 41, 42;
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71, 72), delimiting with the connection base (33; 43;
73) one housing seat (34; 44; 74) for said coupling
of said at least one corrugated element (1) with said
at least one insulating sheet (2), said at least one
profiled element (3; 4; 7) being also shaped so as to
delimitat least one coupling portion (35; 45 ; 75) con-
figured to provide a shape coupling with a corre-
sponding coupling portion (35; 45; 75) of another
panel (10; 20; 30) adjacent, in a connection config-
uration between two panels.

Panel (10; 20) according to claim 1, where said at
least one coupling portion (35; 45) is formed along
said at least one connection base (33; 43) of said at
least one profiled element (3; 4).

Panel (10; 20) according to claim 1 or 2, wherein
said at least one coupling portion (35; 45) longitudi-
nally extends within the plan footprint of said at least
one connection base (33, 43) of said at least one
profiled element (3; 4).

Panel (30) according to claim 1, wherein said at least
one coupling portion (75) is formed along at least
one of said two lateral restraining wings (71, 72) of
said at least one interlocking profiled element (7).

Panel (10; 20; 30) according to any of the previous
claims, wherein said at least one coupling portion
(35; 45; 75) is shaped as a rail or longitudinal pro-
trusion and comprises one concavity corresponding
or opposite to the concavity of said housing seat (34;
44;74).

Panel (10; 20; 30) according any one of the previous
claims, wherein said atleast one corrugated element
(1) comprises at least one frame section comprising
portions having trapezoidal shape and at least two
transversalendflaps (11, 12), said at least two trans-
versal end flaps (11, 12) extending substantially or-
thogonal to a main deployment plane of said corru-
gated element (1).

Panel (10; 20; 30) according to claim 6, wherein said
at least one insulating sheet (2) is dimensioned so
as to be arranged adjacent to said at least one cor-
rugated element (1) and housed between said at
least two transversal end flaps (11, 12) of said at
leastone corrugated element (1) with one of its faces
adjacent thereto.

Panel (20; 30) according to any one of the previous
claims, comprising at least one spacer element (5;
51,52) and a counter-wall (6), said at least one spac-
erelement (5; 51, 52) being fixed to said at least one
insulating sheet (2) and acting as a support for said
at least one counter-wall (6), thereby an inter space
(1, I) is obtained between said at least one insulating
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10.

1.

12.

13.

14.

sheet (2) and said at least one counter-wall (6).

Panel (20; 30) according to claim 8, comprising at
least one coating (60, 61) configured to be applied
directly to said at least one counter-wall (6) or to be
supported by said at least one spacer element (51,
52).

Panel (10; 20) according to any one of the previous
claims, wherein in said at least one interlocking pro-
filed element (3; 4) afirst slot (36) and a second slot
(37) is formed, in correspondence with at least one
terminal end of said at least one profiled element (3;
4)in said coupling portion (35; 45), said first slot (36)
and said second slot (37) being formed at a different
distance from said at least one terminal end of said
interlocking profiled element (3; 4).

Panel (30) according to any of the previous claims,
wherein in said at least one interlocking profiled el-
ement (7) a first slot (70), at one of the two lateral
wings (71, 72) at said coupling portion (75), and a
further slot (70°), at the other of the two lateral wings
(72, 71), is formed, said at least one first slot (70)
and said atleast one further slot (70’) being substan-
tially in axis with each other.

Modular construction system for prefabricated build-
ings comprising at least two modular panels (10, 20;
30) according to any one of the previous claims and
at least fasteners elements, configured to fasten in
position said at least two modular panels (10, 20; 30)
with each other, in a coplanar or angled junction con-
figuration, at the respective slots (36, 37; 70) formed
in at least one interlocking profiled element (3; 4; 7)
of said at least two modular panels (10, 20; 30).

Method of assembling a modular construction sys-
tem for prefabricated housing, comprising the follow-
ing steps:

- arranging at least one plurality of modular pan-
els (10, 20; 30) according to any one of claims
1to 11, based on a configuration of the desired
module or prefabricated building to build; and

- fasten the modular panels (30) of said at least
one plurality of modular panels (10, 20; 30),
which are configured to act as a floor or cover
or roof for said housing module or prefabricated
building, staggered with respect to the modular
panels (10, 20) of said at least one plurality of
modular panels (10, 20; 30), which are config-
ured to form the side walls of said housing mod-
ule or prefabricated building

Method according to claim 13, wherein said step of
providing at least one plurality of modular panels (10,
20; 30) according to any one of the claims 1 to 11,
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based on a configuration of the desired module or
prefabricated building to build, comprises to select
for each modular panel (10, 20; 30) said at least one
corrugated element (1), said at least one insulating
sheet (2) and said at least one interlocking profiled
element (3; 4; 7) and optionally said at least one
spacer element (5) and said at least one counter-
wall (6), depending on whether said atleastone mod-
ular panel (10; 20; 30) is configured to form a copla-
nar or an angled joint between the panels.

10

15

20

25

30

35

40

45

50

55

10

18



EP 3 575 508 A1

1"



EP 3 575 508 A1

Fig. 2

12



EP 3 575 508 A1

13



EP 3 575 50

8 A1

[30

TXT I XTI XL T LI XTI L L Y IIIIIIIJEE
37~ \—80 /\/H
3— :
™52
20 : :
2 \ 51
*
Fig. 5
70’ /—30
—./.u/ I
HE P
711 70
s : 2
E}tunnun LY ::
3= 80 | | 52
20 L i
=, T
60 E
1 = ’<’\/I
| N
2N ~—6
N L.

14

2



EP 3 575 508 A1

15



EP 3 575 508 A1

~—|

A

H
= %k ;
s N ™ o B
° ® o O w
o ! -
-~ e
P . o
@ o ® a o
o . . Y o
- =] o
. . e
- R e et
A o a
ha S L™ o
96 ° -
5
. B o o
° . o0 ° °
® ® “ N @ F]
e~ « ~ .
. — .
e A A AR AR AN A A A

20

ri_’/
/
'],—-—-__—/ ™1 6
80 it
o . o H
o N o 3 I
e X
o o @ o . °n @ 1
o & » o o !
o B
. p s
o " N
@ ¢ g o, &
o -]
o -, & o o % R F
° ° o)° ° ° 4 o« P S
i & ” ey e = E
- & o
: . .
- s o £
9 — - ~ o £ i e e
L] e o
@ @ ] @ .
o
e ® % @ ¢
a J L
s o
p-2 » - w
W a N - -
o B
2
o
L T
S O
5 i
@ 3
o .
o o e B E
© e 8 o @ 3
« . -
e e Tl t- i ~p
®
o © o
o o un @ D/o Gba ®
5 © ® o ™~
L . ° o,
0 N e w”

16



EP 3 575 508 A1

Application Number

EP 19 17 6994

EUROPEAN SEARCH REPORT

des brevets

Européisches
Patentamt
European
Patent Office
Office européen

30

35

40

45

50

55

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X WO 2007/057513 Al (PIIKKIO WORKS OY [FI]; |[1,4-14 | INV.
WACKER JARMO [FI]) EO4C2/38
24 May 2007 (2007-05-24)
* page 1, Tine 26 - page 7, line 29; ADD.
figures 1-8 * E04C2/34
X ES 1 017 604 U (URALITA) 1-3,5-9
1 January 1992 (1992-01-01)
A * column 1, Tine 42 - column 4, Tine 43; 10-14
figures 1-2 *
A US 4 037 379 A (OZANNE LEROQY) 1-14
26 July 1977 (1977-07-26)
* column 1, line 67 - column 4, Tline 64;
figures 1-6 *
TECHNICAL FIELDS
SEARCHED (IPC)
EG4AC
1 The present search report has been drawn up for all claims
N Place of search Date of completion of the search Examiner
8 The Hague 11 July 2019 Dieterle, Sibille
?\,& CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
2 E : earlier patent document, but published on, or
b X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
ha document of the same category L : document cited for other reasons
E A technological backgroUund e et et e be st h e ae e
Q O : non-written disclosure & : member of the same patent family, corresponding
0 P : intermediate document document

17




EP 3 575 508 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 19 17 6994

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

11-07-2019
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2007057513 Al 24-05-2007  CN 101310083 A 19-11-2008
EP 1948881 Al 30-07-2008
ES 2329720 T3 30-11-2009
JP 4856188 B2 18-01-2012
JP 2009516106 A 16-04-2009
KR 20080068726 A 23-07-2008
WO 2007057513 Al 24-05-2007
ES 1017604 U 01-01-1992 ES 10176064 U 01-01-1992
PT 8507 T 31-12-1992
US 4037379 A 26-07-1977  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18




	bibliography
	abstract
	description
	claims
	drawings
	search report

