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(54) A self-supporting panel for roofs, walls and floors

(57) A panel (100) for roofs, walls, and floors of build-
ings is disclosed" comprising: a lower plate (1), an upper
plate (2), a filling material (4) arranged between said low-
er plate (1) and said upper plate (2), at least one stiffening
section (3) fixed to the panel and at least one tubular

section for connection and alignment, in such manner to
make the self-supporting panel stand by itself, resting on
its ends, without the need for additional intermediate sup-
ports, and at least one tubular section for connection and
alignment (8).
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Description

[0001] The present patent application relates to a self-
supporting panel for roofs, walls and/or floors in industrial
and civil buildings. In particular, said panel has been de-
signed to cover high distances between two beams, in-
cluding distances higher than 15 meters.
[0002] The panels for roofs, walls and floors of build-
ings according to the prior art are not self-supporting,
although they are reinforced with a core. In fact, said
panels must be mounted on supporting structures (such
as roofs, walls or floors of buildings) that have already
been installed. Said supporting structures must create a
network wherein the distances between the support el-
ements of the panels must be very limited, since panels
are not provided with sufficient stiffness to be laid on dis-
tant supports without bending under the action of their
own weight and/or overload.
[0003] The purpose of the present invention is to elim-
inate the drawbacks of the prior art by providing a panel
for roofs, walls and floors of buildings that is of self-sup-
porting type and does not require the provision of support
elements at a close distance.
[0004] Another purpose of the present invention is to
provide such a panel for roofs, walls and floors of build-
ings that is versatile, practical, inexpensive, easy to make
and install, safe, with multiple functions to receive tech-
nical installations.
[0005] These purposes are achieved according to the
invention, with the panel for roofs, walls and floors of
buildings, the characteristics of which are listed in the
independent claim 1.
[0006] Advantageous embodiments appear from the
dependent claims.
[0007] The panel for roofs, walls and/or floors of build-
ings according to the  invention comprises: a lower plate,
an upper plate, a filling material (arranged between lower
plate and upper plate), and at least one stiffening section
internally and externally fixed to the panel, in such way
to make the self-supporting panel stand while resting on
its ends, without the need of additional intermediate sup-
ports.
[0008] Another novelty of the invention consists in the
use, on the side of the internal sheet- metal element (in-
trados), of a tubular element or section suitably perforat-
ed or slotted that acts both as mechanical connection
between the stiffening sections and as channel for pas-
sage of cables and/or pipes of electrical and technolog-
ical installations in general, concealing them from sight
and protecting them from accidental direct contact, thus
optimizing results in terms of aesthetics, cost and safety.
[0009] The advantages of the self-supporting panel of
the invention appear evident when compared to the
known panels that are not self-supporting.
[0010] Further characteristics of the invention will ap-
pear clearer from the detailed description below, which
refers to merely illustrative, not limiting, embodiments,
illustrated in the attached drawings, wherein:

Fig. 1 is a cross-sectional view of a first embodiment
of the self-supporting panel of the invention;
Fig. 2 is an exploded perspective view of some ele-
ments of the panel of Fig. 1;
Fig. 3 is cross-sectional view of a variant of the self-
supporting panel of Fig. 1;
Fig. 4 is a perspective view of a second embodiment
of the self-supporting panel of the invention,
Fig. 5 is a cross-sectional view of a roof for buildings
obtained by assembling multiple self-supporting
panels of Fig. 1;
Fig. 6 is cross-sectional view showing the assembly
of two self-supporting panels of Fig. 1;
Fig. 7 is a perspective view of the roof of Fig. 5 show-
ing the passage of electric cables, pipes and tech-
nological installations;
Figs. 7A, 7B, 7C, 7D are respectively enlarged views
of the details contained in the ellipses A, B, C and D
of Fig. 7;
Fig. 8 is a cross-sectional view of a third embodiment
of a panel used to cover walls of buildings;
Fig. 9 is a cross-sectional view of a wall for buildings
obtained with the self-supporting panels of Fig. 8;
Fig. 10 is a cross-sectional view of a fourth embod-
iment of a panel used for floors of buildings; and
Fig. 11 is a cross-sectional view of a floor obtained
with the self-supporting panels of Fig. 10.

[0011] The self-supporting panel of the invention is dis-
closed with reference to the aforementioned figures.
[0012] Figs. 1 and 2 illustrate a first embodiment of the
self-supporting panel that is generally indicated with ref-
erence numeral (100). Although the figures illustrate a
rectangular panel, the panel of the invention can have
different shapes.
[0013] Hereinafter, the terms "upper" and "lower" refer
to the disposition of the panel as shown in the figures, it
being understood that the self- supporting panel can be
disposed in any position, e.g. in vertical or oblique posi-
tion.
[0014] The self-supporting panel (100) comprises a
lower plate (1), an upper plate (2), at least one stiffening
section (3) disposed between lower plate and upper plate
and a filling material (4) disposed between lower plate
and upper plate. Optionally, the panel (100) can comprise
a centering section (5).
[0015] The lower and upper plates are advantageously
made of sheet metal; however said plates can be made
of a different material, such as hard plastics. Preferably,
the lower and upper plates are fretted or corrugated in
order to have higher stiffness and resistance to bending.
[0016] Referring to Fig. 2, the lower plate (1) comprises
two end ribs (10) that protrude upwards at the ends of
the lower plate and define two downward-facing grooves
(11). The end ribs (10) have a trapezoidal or tapered
shape in cross-section for coupling of said panels.
[0017] Moreover, the lower plate (1) comprises two in-
termediate ribs (12) disposed in central position at a close
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distance.
[0018] The upper plate (2) comprises two end ribs (20)
that protrude upwards at the ends of the upper plate and
define two downward-facing end grooves  (21). The end
ribs (20) of the upper plate have a trapezoidal or tapered
shape in cross-section for coupling to other panels.
[0019] The upper plate (2) may comprise a central rib
(22) that protrudes upwards and creates a central down-
ward-facing groove (23).
[0020] The upper plate (2) comprises other intermedi-
ate ribs (24) that protrude upwards, disposed between
central rib (22) and end ribs (20). The central rib (22) has
substantially the same height as the end rib. Instead, the
intermediate ribs (24) have a much lower height than the
central rib (22).
[0021] The ribs (10, 12) of the lower plate (1) and the
ribs (20, 22, 24) of the upper plate (2) extend for the entire
length (longitudinal dimension) of the plates.
[0022] The stiffening section (3) is preferably made of
steel; however it can be made of another material. The
stiffening section (3) gives the panel (100) high stiffness
and suitable mechanical resistance to make it self-sup-
porting, e.g. the panel can stand by itself, resting on its
ends and covering large distance without the need of
additional intermediate supports.
[0023] The length and thickness of the stiffening sec-
tion (3) are chosen according to the stiffness to be given
to the panel. The stiffening section (3) can extend for the
entire length (longitudinal dimension) of the panel (100).
[0024] The stiffening section (3) has a substantially "Ω"
(omega) shape. The stiffening section (3) comprises two
lateral walls (30) connected by a connection wall (31)
provided with two folded edges that protrude externally
with respect to the lateral walls (30). Each lateral wall
(30) of the stiffening section ends with folded wings (32)
that protrude outwards in parallel direction to the connec-
tion wall (31).
[0025] The distance between the ends of the two wings
(32) is advantageously the same as the distance between
two intermediate ribs (12) of the lower plate.
[0026] The connection wall (31) of the stiffening section
is intended to be fixed to the upper plate (2), in central
position, under the central rib (22) of the upper plate.
[0027] The wings (32) of the stiffening section are in-
tended to be fixed to the lower plate (1), in central position,
between the two intermediate ribs (12) of  the lower plate
acting as stop for the wings (31) and consequently as
centering for the stiffening section (3).
[0028] In order to make the panel (100), the stiffening
section (3) is inserted between the lower plate (1) and
the upper plate (2) and filling material (4) is foamed be-
tween the lower plate and the upper plate in order to
embed the stiffening section (3).
[0029] Alternatively, a core is disposed between the
lower plate (1) and the upper plate (2), with an empty
space without filling material, said stiffening section (3)
being inserted in said empty space.
[0030] Referring to Fig. 7, the assembly of all elements

of the panel (100) is guaranteed by the joint fixing of the
stiffening section (3) with the upper and lower plates (1,
2) and by a tubular lower section for connection and align-
ment (8) disposed at 90° with respect to the stiffening
section (3) and fixed to the lower plate (1) and the stiff-
ening section (3), for instance by means of screws.
[0031] Going back to Figs. 1 and 2, the centering sec-
tion (5) has a trapezoidal shape in cross-section, com-
plementary to the shape of the central groove (23) of the
upper plate. In this way, the centering section (5) can be
easily inserted into the central groove (23) of the upper
plate. The centering section (5) is provided with base
walls (50) that are fixed to the connection wall (31) of the
stiffening section. Consequently, the centering section
(5) is adapted to guide and center the stiffening section
(3) in the panel.
[0032] The filling material (4) is advantageously a ther-
mal-insulation and/or sound-absorbent material, such as
for example expanded material or glass wool or rock
wool.
[0033] The filling material (4) is arranged between the
two plates (1, 2) in such way to fill only one end groove
(21) of the upper plate (left side in Fig. 1), leaving without
material the other end groove (21) of the upper plate (right
side in Fig. 1).
[0034] The two end ribs (10) of the lower plate are not
covered by filling material in order to allow for coupling
between panels. In view of the above, the panel (100) is
provided with a first empty space (40) only above one
end  rib (10) of the lower plate (left side in Fig. 1) and a
second empty space (41) extending from the end rib (10)
of the lower plate to the end groove (21) of the upper
plate (right side in Fig. 1).
[0035] Hereinafter elements that are identical or cor-
responding to the ones described above are indicated
with the same reference numbers, omitting their detailed
description.
[0036] Fig. 3 shows a variant of the self-supporting
panel (100) without the centering section (5). In such a
case, the connection wall (31) of the stiffening section
(3) comprises an upward-protruding rib (33) that is in-
serted into the central groove (23) of the upper plate, thus
acting as centering for the stiffening section (3) with re-
spect to the upper plate (2).
[0037] Although Figs. 1 - 3 show an embodiment of the
invention wherein the stiffening section (3) is arranged
between the two plates (1, 2), according to the present
invention the stiffening section can be also disposed ex-
ternally, above the upper plate (2) or under the lower
plate (1).
[0038] Fig. 4 shows a second embodiment of the self-
supporting panel of the invention, generally referred to
with numeral (200). In such a case, the stiffening section
(3) is arranged above the upper plate (1), and not be-
tween the lower plate (1) and the upper plate (2). The
upper plate (1) is provided with a plurality of upward-
protruding ribs (25).
[0039] The stiffening section (3) is arranged above a
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rib (25) of the upper plate. The stiffening section (3) com-
prises a plurality of U-bolts (35) fixed between the two
lateral walls (30) of the stiffening section. The U-bolts
(35) are fixed to the rib (25) of the upper plate by means
of screws and allow for joint connection with the lower
tubular section for connection and perfect alignment.
[0040] At least one tubular section for connection and
alignment (8) is fixed under the lower plate (1). The tu-
bular section for connection and alignment (8) is dis-
posed at 90° with respect to the stiffening section (3).
[0041] Although Fig. 4 shows an embodiment of the
invention wherein the stiffening section is fixed on the
upper plate (2), the stiffening section (3) can be likewise
fixed to the lower plate (1).
[0042] Fig. 5 shows a roof (6) comprising a plurality of
self-supporting panels (100) connected side-by side.
[0043] As shown in Fig. 6, the connection of two self-
supporting panels (100) is made by inserting the end ribs
(20, 10) of the upper and lower plates of a a first panel
(right panel of Fig. 6) inside the end grooves (21, 11) of
the upper and lower plates of a second panel (left panel
of Fig. 6). It must be noted that this operation is made
possible by the empty space (40) of the first panel that
receives the end rib (10) of the lower plate of the second
panel and by the empty space (41) of the second panel
that receives the end groove (20) of the upper plate of
the first panel.
[0044] Figs. 7, 7A, 7B, 7C and 7D describe a variant
of the roof (6) with housings for passage of electrical ca-
bles (7) and pipes or ducts (9).
[0045] Fig. 7C shows a solution wherein a housing is
obtained between the two lateral walls (30) of the stiff-
ening section (3) for passage of at least one pipe or duct
(9) surrounded by the filling material (4). Said duct (9)
can be used for electrical cables and/or pipes longitudi-
nally crossing the entire panel (100).
[0046] Fig. 7 As shows a solution wherein an empty
space or chamber (35) is obtained between the two lat-
eral walls (30) of the stiffening section (3) for electrical
cables (7) and/or pipes arranged above the lower plate
(1).
[0047] As shown in Fig. 7B, the lower plate (1) com-
prises holes or slots (15) in communication with holes or
slots (80) of the tubular section for connection and align-
ment (8) acting as support for the entire panel (100) to
support it on an upper beam. The tubular section for con-
nection and alignment (8) is fixed to the lower plate (1)
by means of fixing systems and accessories and extends
along the transversal direction of the panels. In view of
the above, the electrical cables (7) of the empty space
(35) of the stiffening section are inserted into the tubular
section for connection and alignment (8) passing through
the slots (15, 80) of the lower plate and the tubular section
for connection and alignment. Therefore, the electrical
cables (7) come out from the end of the tubular section
for connection and alignment (8), as shown in Fig. 7D.
[0048] The tubular section for connection and align-
ment (8) supports the lower plate (1) because it is

screwed onto the wings (31) of the stiffening elements.
Therefore, the tubular section for connection and align-
ment (8) acts both as mechanical connection between
the stiffening sections (3) and as channel for cables
and/or pipes of electrical and technical installations in
general, concealing them from sight and protecting them
from accidental direct contact, thus optimizing the result
in terms of aesthetics and safety.
[0049] Fig. 8 shows a third embodiment (300) of a pan-
el for walls of buildings. In such a case, the upper plate
(2) is substantially identical to the lower plate (1). In fact,
the upper plate (2) comprises two downward-facing end
ribs (10) and two downward-facing intermediate ribs (12).
In view of the above, the ribs (10, 12) of the lower plate
(1) and the upper plate (2) are faced towards the inside
of the panel and do not interfere with the wall whereon
the panel is positioned.
[0050] The upper wall (31) of the stiffening section (3)
is disposed between the two intermediate ribs (12) of the
upper plate (2), in such way to be centered with respect
to the upper plate (2).
[0051] It must be noted that one side of the panel is
provided with the first empty space (40) in the end rib
(10) of the lower plate, whereas the other side of the
panel is provided with the second empty space (41) be-
tween the two end ribs (10) of the lower plate and the
upper plate.
[0052] Fig. 9 shows a wall (T) comprising a plurality of
panels (300) connected side-by side. In such a case, the
end rib (10) of the lower plate of a first panel is inserted
into the end groove (11) of the lower plate of a second
panel and simultaneously the end rib (10) of the upper
plate of the second panel is inserted into the end groove
(11) of the lower plate of the first panel.
[0053] One or more tubular section for connection and
alignment (8) are fixed to the lower plate (1) and disposed
at 90° with respect to the stiffening sections (3).
[0054] Fig. 10 shows a fourth embodiment (400) of a
panel for floors of buildings. In such a case, the upper
plate (2) is corrugated with saw-toothed profile. The up-
per plate is provided with a plurality of upward-facing ribs
(26) separated by grooves (27) open towards the top.
The grooves (27) substantially have the same shape as
the ribs.
[0055] In such a case the stiffening section (3) is turned
upside down with respect to the previous examples. In
fact, the connection wall (33) of the stiffening profile is
fixed to the lower plate (1) between the intermediate ribs
(12), whereas the wings (32) of the stiffening section are
fixed to the upper plate (2) under two ribs (26) separated
by a groove (27).
[0056] The upper plate (2) is provided with two end
grooves (28) defining downward-facing end ribs (29).
Therefore, in order to connect two panels (400), the end
ribs (10) of the lower plate of a first panel are inserted
into the end grooves (11) of the lower plate of a second
panel and the end rib (29) of the upper plate of the first
panel is inserted into the end groove (20) of the upper
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plate of the second panel.
[0057] Fig. 11 shows a floor (S) comprising panels
(400) connected side-by side. In such a case, a concrete
layer (CS) is laid on the upper surface of the upper plate
(2) in such manner to fill the the grooves (27) and cover
the ribs (26).
[0058] It must be noted that the various types of self-
supporting panels (100; 200; 300; 400) can be produced
in the factory as elements with width equal to the maxi-
mum size for road transportation (approx. 2.5 m), thus
optimizing and reducing assembly costs and time with
respect to the panels that are currently available on the
market (1 m max. width). Moreover, the above simplifies
the operations that must be carried out on the building
site to install the panels, with a significant reduction of
costs.
[0059] In addition, the present invention makes it pos-
sible to build panels (100; 200; 300; 400) with different
load-bearing capacity according to the general charac-
teristics of the building (for example, the distance be-
tween panel supports and loads to withstand), by simply
changing the dimensional features (height, thickness of
sections and shells and thickness of insulation material
in particular, or type of material) of the stiffening section
(3). This makes is possible to obtain the desired load-
bearing capacity, without wasting money for overdimen-
sioned elements with respect to the real needs.
[0060] Numerous variations and modifications can be
made to the present embodiments of the invention, within
the reach of an expert of the field, while still falling within
the scope of the invention described in the enclosed
claims.

Claims

1. A panel (100; 200; 300; 400) for roofs, walls and/or
floors of buildings, comprising:

- a lower plate (1),
- an upper plate (2),
- a filling material (4) disposed between lower
plate (1) and upper plate (2),

characterized in that it also comprises

- at least one self-supporting stiffening section
(3) fixed to the panel, in order to make the self-
supporting panel stand by itself, resting on its
ends, without the need for additional intermedi-
ate supports; and
- a tubular section for connection and alignment
(8) disposed at 90° with respect to the self-sup-
porting stiffening section (3) is fixed to the lower
plate (1) of the panel.

2. The panel (100; 200; 300; 400) of claim 1, charac-
terized in that said stiffening section (3) is made of

steel.

3. The panel (100; 200; 300; 400) of claim 1 or 2, char-
acterized in that said stiffening section (3) extends
for the entire length of the panel.

4. The panel (100; 200; 300; 400) of any one of the
preceding claims, characterized in that said stiff-
ening section (3) has a substantially "Ω" (omega)
shape and comprises two lateral walls (30) connect-
ed by a connection wall (32) that protrudes externally
with respect to the lateral walls (30), wherein each
lateral wall (30) of the stiffening section ends with
wings (32) that protrude outwards in parallel direction
to the connection wall (31).

5. The panel (100; 200; 300; 400) of any one of the
preceding claims, characterized in that said lower
plate (1) and said upper plate (2) are made of sheet
steel.

6. The panel (100; 200; 300; 400) of any one of the
preceding claims, characterized in that said lower
plate (1) and said upper plate (2) are fretted or cor-
rugated.

7. The panel (100; 200; 300; 400) of any one of the
preceding claims, characterized in that said lower
plate (1) and said upper plate (2) comprise end ribs
(10; 20; 29) that define end grooves (11; 21; 28)
adapted to receive the end ribs (10; 20; 29) of the
adjacent panel in order to connect two panels.

8. The panel (100; 200; 300; 400) of any one of the
preceding claims, characterized in that said filling
material (4) is a thermal-insulation and/or sound-ab-
sorbent material.

9. The panel (100; 300; 400) of any one of the preceding
claims, characterized in that said stiffening section
(3) is arranged between said lower plate (1) and up-
per plate (2).

10. The panel (100; 300) of claim 9, characterized in
that said lower plate (1) comprises intermediate ribs
(12) spaced by a distance equal to the distance be-
tween the ends of the two wings (32) of the support-
ing section in such manner to act as centering for
the supporting section on the lower plate.

11. The panel (100) of any one of the preceding claims,
characterized in that said upper plate (2) comprises
a central rib (22) that protrudes upwards and defines
a central groove (23) and said panel comprises
centering means (33; 5) that engage in said central
groove (23) of the upper plate to center said stiffening
section (2) with respect to the upper plate.
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12. The panel (100) of any one of the preceding claims,
characterized in that it comprises:

- a chamber (35) to receive electrical cables (7)
or pipes of the building, said chamber (35) being
provided between the lateral walls (30) of said
stiffening section (3) and defined by the lower
plate (1) and/or by the walls of the stiffening sec-
tion (3).
- a duct (9) disposed between the lateral walls
(30) of said stiffening section (3) and surrounded
by said filling material (4).

13. A roof (6) for buildings comprising a plurality of pan-
els (100) according to claim 12, assembled side- by-
side, characterized in that said tubular section for
connection and alignment (8), which is fixed in trans-
versal direction under said lower plates (1) of the
panels, comprises slots (80) in communication with
slots (15) of the lower plates for passage of said ca-
bles or pipes contained in the chamber (35) .

14. A wall (T) for buildings comprising a plurality of pan-
els (300) according to any one of claims 1 to 10,
assembled side- by- side, wherein each panel (300)
comprises a lower plate (1) with ribs (10, 12) that
protrude towards the inside of the panel and an upper
plate (2), substantially identical to the lower plate and
provided with ribs (10, 12) that protrude towards the
inside of the panel and a tubular section for connec-
tion and alignment (8) .

15. A floor (S) for buidings comprising a plurality of pan-
els (400) according to any one of claims 4 to 9, as-
sembled side- by- side, wherein each panel (400)
comprises an upper fretted plate (2), with saw-
toothed profile, provided with a plurality of upward-
protruding ribs (26) spaced with a plurality of grooves
(27), said stiffening section (3) having the connection
surface (33) connected to the lower plate and the
two wings (32) connected to the upper plate under
two ribs (26) spaced by a groove (27) and a tubular
section for connection and alignment (8) .
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