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Self-supporting construction element made of expanded plastic material, in
particular for manufacturing building floors and floor structure incorporating

such element
DESCRIPTION

Field of the Invention

In one general aspect thereof, the present invention relates to a self-supporting
construction element made of expanded plastic material, in particular for the
manufacture of floors of buildings in general.

More particularly, the present invention relates to a self-supporting construction element

comprising:

a) an elongated body made of expanded plastic material, substantially parallelepipedic
and provided with respectively lower and upper opposite faces;

b) at least one reinforcing section bar transversely extending in said body between said
faces.

In the following description and in the appendéd claims, the expression: self—supporting
construction element, is used to indicate a construction element exhibiting such
mechanical characteristics as to withstand without structural yielding the stresses
undergone during transport and installation

Prior art

As is known, in the field -of the building industry in general, the use of cc;)nstrué’tion\ ‘
elements made of expanded plastic material, preferably expandéd polystyrene, in the
form of slabs or section bars of suitable shépe and size and having the function of heat
and sound insulation, has long become widespread.

Tt is also known that in order to impart suitable self-supporting characteristics to such
construction elements it is necessary to incoi’porate or introduce one or more suitably
shaped reinforcing section bars in the mass of expanded plastic material.

Thus, for example, European Patent EP 0 459 924 discloses a self-supporting
construction element made of expanded plastic material, in particular a floor element,
comprising a central body, substantially parallelepipedic, inside which a reinforcing
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section bar conmstituted by an I-shaped thin sheet is integrated during the molding

operations.

While the construction elements of this kind feature a light weight, a comparative ease
of installation and a low cost, their diffusion in the field and their flexibility of use have
been restrained heretofore by the poor fire resistance they exhibit in case of fire.

In case of fire, in fact, the expanded plastic material quickly shrinks and forms a
shapeless mass of reduced volume, with the consequent detachment of the reinforcing
section bar(s) inserted therein and, optiorially, of the finishing and covering elements,
such as one or more layers of plaster or plasterboard panels, associated to a lower side of
the elongated body made of expanded plastic material or to the reinforcing section bar.

Summary of the invention

The technical problem underlying the present invention is therefore that of providing a
self-supporting construction element made of expanded plastic material which allows to
overcome the disadvantages mentioned above with reference to the prior art.

According to the invention, this problem is solved by a construction element of the type
indicated hereinabove, which is characterized in that the elongated body made of
expanded plastic material is provided with at least one recess open at an upper side for
housing a concrete casting and in that said at least one reinforcing section bar extends at

least in part in said at least one recess.

Advantageously, the construction element of the invention is capable of achieving at the
same time both adequate self-supporting characteristics, imparted thereto by the
reinforcing section bar extending in the mass of expanded plastic material, and adequate
characteristics of fire resistance in case of fire, thanks to the presence of the
aforementioned at least one recess open at an upper side which allows to anchor the
reinforcing section bar, and optionally the covering elements fastened thereto, to the
concrete layer, for example to the slab of a floor structure, formed above the

. construction element.

In a first preferred embodiment of the invention, the elongated body made of expanded
plastic material of the construction element comprises a plurality of recesses
reciprocally spaced and aligned with one another at the aforementioned at least one
reinforcing section bar along a direction substantially parallel to the longitudinal axis of
the body itself.
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In this way, it is advantageously possible to have a sufficient number of anchoring
points of the reinforcing section bar to the concrete casting achieving at the same time
an optimum heat and sound insulation effect.

In.an alternative preferred embodiment, the aforementioned at least one recess is
longitudinally extending in the elongated body made of expanded plastic material along
a direction substantially parallel to the longitudinal axis thereof at the aforementioned at
least one reinforcing section bar.

" In a second preferred embodiment of the invention, the aforementioned at least one

recess is transversely extending in the elongated body made of expanded plastic material
between opposite sides thereof.

Within the framework of this preferred embodiment, the construction element of the
invention may further comprise at least one reinforcement metal structure of the casting

housed in the aforementioned at least one transversal recess.

Thanks to this combination of features, it is advantageously possible to increase the load
resistance characteristics of the floor structure that can be manufactured with the
construction elements formed in this way, also decreasing the number of supporting
beams.

Alternatively, it is possible to decrease the overall thickness of the floor structure that
can be manufactured with a construction element formed in this way while maintaining

the same load-bearing characteristics.

A construction element of this kind, furthermore, achieves advantageous features of
flexibility of use which allow its exploitation in the most varied applications, for
example in combination with the aforementioned plurality of recesses spaced and
longitudinally aligned along the elongated body made of expanded plastic material or in
combination with a single recess longitudinally extending in the elongated body itself.

If the reinforcing section bar is provided with openings, furthermore, the reinforcement
metal structure of the casting housed in the aforementioned at least one transversal
recess is capable of carrying out the additional useful function of holding the reinforcing
section bar and the construction element associated thereto during the installation of the
floor structure and the pouring operations of the concrete casting. )

Preferably, the aforementioned at least one reinforcing section bar is provided with
opposite free ends protruding from longitudinally opposite sides of the elongated body
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made of expanded plastic material.

In this way, it is advantageously possible to lay the construction element on the
supporting structures of the building being erected, such as load-bearing beams or load-
bearing walls.

- In a particularly preferred embodiment of the invention, the aforementioned at least one

reinforcing section bar is provided with at least one lower portion extending
substantially parallel to the lower face of the elongated body made of expanded plastic

material.

Advantageously, this lower portion constitutes a supporting means adapted to allow the
anchoring of suitable covering elements of the lower face of the elongated body made of
expanded plastic material to the reinforcing section bar and therefore to the concrete
casting. ‘

In this embodiment, the aforementioned covering elements may be advantageously
fastened to the lower portion of the reinforcing section bar in any conventional manner
knownper se such as, for example, by means of screws of suitable length.

Preferably, the aforementioned at least one reinforcing section bar is made of metal and
is preferably shaped asan L, a C, a Z, an upturned T or an L.

Advantageoﬁsly, these shapes allow to have a reinforcing section bar having a suitable
combination of low weight, reduced thickness, adequate characteristics of mechanical
resistance and a shape adapted to provide a structural element (the aforementioned
portion extending substantially parallel to the lower face of the elongated body) which a
suitable covering element of the expanded' plastic material can be fastened to.

According to a preferred embodiment of the invention, the reinforcing section bar is
longitudinally extending in the elongated body of the construction element along
substantially the entire length thereof. "

Within the framework of the preferred embodiments of the reinforcing section bar
mentioned hereinabove, the latter is provided with a central portion and with at least one
fin extending from the lower end of the central portion of the reinforcing section bar.

In this preferred embodiment, the lower portion of the reinforcing section bar extending
substantially parallel to the lower face of the elongated body made of expanded plastic
material is therefore constituted by the aforementioned lower fin.
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Portions of predetermined length of the reinforcing section bar can be obtained by
means of conventional bending and shearing operations, known per se, starting from a
sheet of metal having a height comprised between about 100 mm and about 300 mm
and, still more preferably, comprised between about 120 mm and about 250 mm and a
thickness comprised between about 0.4 mm and about 1.2 mm and, still more
preferably, comprised between about 0.5 mm and about 0.8 mm.

Within the framework of the present. description and in the following claims, except

‘where otherwise indicated, all numbers expressing amounts, quantities, percentages, and

so forth, are to be understood as being modified in all instances by the term "about".
Also, all ranges include any combination of the maximum and minimum points
disclosed and include any intermediate ranges therein, which may or may not be

specifically enumerated herein.

Preferably, the central portion of the reinforcing section bar has, after bending, a height
comprised between about 60 mm and about 285 mm, while the lower fin of the section

“bar has a length comprised between about 15 mm and about 40 mm and, still more

preferably, comprised between about 30 mm and about 37 mm.

Preferably, the lower fin of the reinforcing section bar comprises a first rectilinear
portion, substantially perpendicular to the central portion of the section bar and an end
portion forming, with respect to the first portion of the fin, an angle (a).comprised
between about 80° and about 90° and, still more preferably, equal to about 90°.

Tests carried out by the Applicant have shown that such a configuration of the fin
contributes to increase the characteristics of resistance to the bending loads acting along
a transversal direction, such as those which are generated during the pouring operations
of the concrete casting or during the laying operations of the construction element.

Within the framework of this preferred embodiment, the first rectilinear portion of said
fin, substantially perpendicular to the central portion of the reinforcing section bar, has a
length preferably comprised between about 12 and about 18 mm, whereas the remaining
end portion thereof is bent so as to form with the first portion, an angle equal to about
90°, that is, bent so as to be substantially parallel to the central portion of the reinforcing
section bar. ' o

In a preferred embodiment, the lower portion of the aforementioned at least one
reinforcing section bar is extending flush with the lower face of the elongated body
madé of expanded plastic material.
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In this case, the structural element which allows the fastening of the covering element is
easily detectable once the floor structure incorporating the construction elements of the
invention is laid, to the advantage of the fastening operations of said covering element.

In an alternative preferred embodiment, the lower portion of the aforementioned at least
one reinforcing section bar is entirely incorporated in mass of expanded plastic material
and is arranged at a predetermined distance from the lower face of the elongated body
made of expanded plastic material. '

" In this case, the construction element of the invention achieves enhanced characteristics

of versatility since it can be used as it is, or provided with a finishing and covering
element constituted by a plaster layer directly sprayed on the lower face made of
expanded plastic material of the elongated body, or also provided with more complex
covering elements fastened to the lower portion of the reinforcing section bar by means

of fastening elements of suitable length, such as for example screws.

In a preferred embodiment, the elongated body made of expanded plastic material is
provided with at least one suitably shaped longitudinal seat adapted to house, preferably

with a substantial shape mating, the aforementioned at least one reinforcing section bar..

Preferably, this longitudinal seat is formed in the elongated body made of expanded
plastic material during the manufacturing operations of the latter, which generally
provide the molding of the elongated body with methods known pe';"kse. Alternatively,
the longitudinal seat can be formed in the elongated body made of expanded plastic
material after its manufacture by means of a suitable cutting device, for example of the
hot wire type.

Within the framework of this preferred embodiment, the reinforcing section bar can
therefore be manufactured separately and inserted by sliding or snap-fitted in the
corresponding longitudinal seat formed in the elongated body made of expanded plastic

material.

Preferably, the aforementioned at least one reinforcing section bar is provided at an
upper side with a longitudinal projection which advantageously allows to increase the
resistance characteristics to the combined bending and compressive stress of the
reinforcing section bar. |

If the aforementioned longitudinal seat for housing the reinforcing section bar is present,
the longitudinal projection is also adapted to cooperate in abutment relationship with a
respective longitudinal shoulder formed in the seat.
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In this way, the longitudinal projection facilitates the snap-fitting engagement of the

reinforcing section bar in its housing seat.

Advantageously, furthermore, said longitudinal projection is capable of effectively
holding in place the reinforcing section bar during the transport and/or installation
operations of the construction element, thanks to the cooperation in abutment
relationship with the longitudinal shoulder formed in the housing seat of the reinforcing

section bar.

-

Preferably, the aforementioned longitudinal projection is essentialiy constituted by a
folded portion of said at least one reinforcing section bar. Advantageously, this folded
portion can be constituted by an edge of the reinforcing section bar folded back one to
three times.

In this way and thanks to the elasticity characteristics of the material which constitutes
the reinforcing section bar (preferably made of metal), it is advantageously possible to
achieve a sort of “spring effect” which further improves the effect of snap-fitting
engagement of the reinforcing section bar in its housing seat. -

Within the framework of this preferred embodiment, the aforementioned at least one
reinforcing section bar can be further associated by gluing to the elongated body made
of expanded plastic material.

In this case, it is preferable and advantageous to apply a suitable glue, for example a
polyurethane glue, at selected points or in a layered manner, on at least one portion of
the reinforcing section bar intended to come in contact with the elongated body made of
expanded plastic material, for example on the central portion thereof.

In an alternative preferred embodiment, the aforementioned at least one reinforcing
section bar is integrated in the expanded plastic material of the elongated body.

In this case, it is preferable and advantageous to carry out this integration at the molding
stage of the elongated body itself, for example according to the operating steps
described in European patent EP 0 732 733 in the name of the same Applicant.

. In a preferred embodiment, the construction element of the invention comprises a pair of

reinforcing section bars longitudinally extending in the elongated body made of
expanded plastic material at opposite parts of a longitudinal center plane thereof.

Thanks to this arrangement of the reinforcing section bars, it is advantageously possible
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to achieve even reinforcement chéracteristics of the elongated body at opposite parts of
the aforementioned longitudinal center plane. Preferably, the reinforcing section bars are
symmetrically arranged in the elongated body with respect to said plane so as to achieve
a balanced and symmetrical reinforcing action.

In this preferred embodiment, the reinforcing section bars of the aforementioned pair are
preferably spaced apart from one another by a predetermined distance.

In this way, it is advantageously possible to suitably distribute the reinforcing section
bars within the elongated body made of expanded plastic material, thereby achjeving
some advantageous technical effects: possibility of homogeneously 'distributing the
reinforcing action exerted by the reinforcing section bars; possibility of homogeneously
distributing the loads applied to the reinforcing section bars (essentially the weight of
the covering elements fastened to their lower portion) and, finally, possibility of
arranging in a known and reproducible manner the lower portion of the reinforcing
section bars so as to know its position even when said lower portion is entirely
incorporated in the mass of expanded plastic material and as such, is not visible from
the outside.

Preferably, the distance between the center line of the lower portion of the reinforcing
section bars - measured along a direction substantially perpendicular to the longitudinal
axis of the elongated body made of expanded plastic material - is comprised between
about 250 mm and about 350 mm and, still more preferably, it is equal to about 300
mm. '

In a preferred embodiment, the reinforcing section bar(s) is(are) advantageously
provided with a plurality of openings formed in the central portion thereof.

Such openings carry out a series of advantageous functions:
i) they lighten the reinforcing section bar;

i) they allow an even more intimate integration of the reinforcing section bar in the
mass of expanded plastic material if the reinforcing section bar is integrated in the
elongated body made of expanded plaétic material during the manufacturing operations
thereof; and

iii) they allow, as mentioned hereinabove, the introduction of a reinforcement metal
structure through the reinforcing section bar if the elongated body made of expanded
plastic material is provided with a transversal recess for housing the concrete casting.
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If the reinforcing section bar is integrated in the elongated body made of expanded
plastic material during the manufacturing operations thereof, the mass of expanded
plastic material is in this way advantageously capable of interpenetrating with the
reinforcing section bar at the molding stage, integrating and firmly holding in place the
reinforcing section bar within the elongated body of the construction element.

This intimate integration of the reinforcing section bar in the mass of expanded plastic
material, furthermore, prevents any deformation or bending along the transversal
direction of the reinforcihg section bar even though the latter is essentially constituted,
as mentioned hereinbefore, by a fairly thin metal sheet. '

Preferably, the aforementioned openings have a total area comprised between about
10% and about 40% of the total area of the reinforcing section bar, where the
expression: total area of the reinforcing section bar, is used to indicate the area of the
overall lateral surface of the section bar including that of its fin(s) (that is, the area of the
total lateral surface before forming the fins and the openings). '

Still more preferably, the openings formed in the central portion of the reinforcing
section bar have a total area comprised between about 20% and about 30% of the total
area of the reinforcing section bar.

According to the invention, the shape of the openings - obtainable in any way known
per se, such as for example by punching - is not critical; in any case, it is preferably

circular for obvious reasons of construction simplicity.

In this case, the openings have a diameter preferably comprised between about 15 mm
and about 150 mm.

In a preferred embodiment of the invention, the openings are arranged in the central
portion of the reinforcing section bar according to a row extending substantially astride
the center plane of the central portion of the reinforcing section bar. '

In an alternative preferred embodiment, the openings are arranged in the central portion
of the reinforcing section bar according to three parallel rows: a first central row of
circular openings, having a prevailing diameter, pitchwise arranged along the center
plane of the central portion of the reinforcing section bar, and two lateral rows of
circular openings, having a smaller diameter, pitchwise arranged at opposite parts of the
aforementioned central row.

Preferably, the circular openings of the lateral rows have parallel axes and are arranged
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between two consecutive openings of the central row, as will be better apparent in the
description which follows.

Advantageously, it is possible in this way to distribute as evenly as possible the so-
called void areas throughout the central portion of the reinforcing section bar, in order to
lighten its structure without detracting from its mechanical strength, and to evenly
distribute the contact surface between the reinforcing section bar and the expanded

plastic material.

Preferably, the pitch of the openings of the central row is equal to that of the lateral rows
and is comprised between about 100 and about 300 mm.

Preferably, furthermore, the openings of the central row have a diameter comprised
between about 50 mm and about 80 mm and, still more preferably, equal to about 70
mm, while the openings of the lateral rows have a diameter comprised between about 20
mm and about 40 mm and, still more preferably, equal to about 30 mm.

In a preferred embodiment, the construction element further comprises at least one
covering element associated to the lower face of the elongated body made of expanded
plastic material. Preferably, the covering element also constitutes a finishing element of
the lower face of the elongated body made of expanded plastic material.

In this way, it is advantageously-possible to impart the desired characteristics of surface
finishing and of aesthetic appearance to the lower face of the construction element and
of the floor structure which can be manufactured by arranging side by side a plurality of

such construction elements.

In a preferred embodiment, the;aforementioned at least one cbvering element comprises
a lath for supporting at least one layer of a suitable covering material.

Preferably, the lath comprises a mesh structure, provided or not with protruding ribs,

- and is obtained by stretching a suitably notched metal sheet.

Preferably, the lath for supporting at least one covering layer is a stretched metal lath
formed by a rhomb-shaped mesh having a length-to-height rhomb ratio of 2:1.-

Preferably, the thomb length varies between about 20 and about 60 mm, while the
rhomb width varies between about 10 and about 30 mm.

In an alternative preferred embodiment, the aforementioned at least one covering
element can comprise a sheet-like element of a suitable material, for example metal or
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plastic material, usable per se as a finishing element or as an element adapted to support
a layer of a suitable covering material. ‘

In the aforementioned preferred embodiments, the lath or the sheet-like element have a
thickness comprised between about 0.4 mm and about 1.0 mm and, still more
preferably, comprised between about 0.4 mm and about 0.8 mm.

Preferably, the lath or the sheet-like element comprise opposite lateral portions housed
in respective longitudinal housing grooves formed in opposite sides of the elongated - -
body made of expanded plastic material.

In this way, the lath or the sheet-like element can be firmly held by the elongated body
made of expanded plastic material by simply crimping their lateral portions in the

aforementioned grooves.

Advantageously, furthermore, these lateral portions allow to firmly anchor the lath or
the sheet-like element to the concrete casting poured in the space defined between the
sides of adjacent construction elements.

In order to increase as much as possible the fire resistance characteristics of the
construction element, the material of the covering layer associatéd to the lath or to the
sheet-like element is preferably selected between plaster, cement, or other material
having fire-retardant and fire resistance properties, such as for example combinations of
cement with reinforcing fibers of a suitable material.

In a preferred embodiment and in order to increase as much as possible the
characteristics of fire resistance of the construction element, the lath or the sheet-like
element are associated to the lower portion, for example to a lower fin, of the

aforementioned at least one reinforcing section bar.

In this way, it is advantageously possible to increase the capacity of the construction
element of holding the lath or the sheet-like element, since the latter are ultimately
firmly associated to the concrete casting by means of the reinforcing section bar and,
optionally, by means of the aforementioned lateral portions.

In an alternative preferred embodiment, the aforementioned at least one covering
element of the lower face of the elongated body made of expanded plastic material

comprises a rigid covering element.

Preferably, this rigid covering element is associated to the lower portion, for example to
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a fin, of the aforementioned at least one reinforcing section bar.

Also in this case, it is advantageously possible to increase the fire resistance
characteristics of the construction element, since the rigid covering element is firmly
associated to the concrete casting by means of the reinforcing section bar.

Preferably, the aforementioned rigid covering element is a panel of plasterboard, wood,
rigid plastic material or other suitable material having ornamental and/or structural
function.

Within the framework of the preferred embodiments wherein the surface covering
element is firmly associated to the reinforcing section bar and therefore to the concrete
casting, furthermore, the construction element of the invention advantageously allows to
prevent any separation phenomena of the outer covering elements even in the presence
of a possible early "aging" of the surface of the plastic material which may be triggered
by heat sources, dusts, smokes, vapors or aggressive chemical agents coming from a
source close to the construction elements themselves.

According to a further aspect thereof, the present invention also relates to a floor
structure comprising a plurality of composite construction elements of the type
described above, laying on or in any case supported by respective supporting structures
of a building, such as for example load-bearing walls or load-bearing beams.

When the floor structure has a length of more than about 1.5-2 meters, furthermore, it is
preferablé to arrange suitable supporting elements suitably spaced from one another, the
so-called “temporary supports”, under the floor structure being manufactured with the
construction elements.

In a preferred embodiment, the floor structure of the invention further comprises at least
one covering element associated to the lower face of the elongated body made of
expanded plastic material of the construction elements.

In this way it is advantageously possible to impart suitable finishing characteristics to
the floor structure; if the outer covering element is firmly associated to the reinforcing
section bar of the construction elements, furthermore, it is possible to further increase
the fire resistance characteristics of the floor. structure.

Brief description of the drawings

Additional features and advantages of the invention will become more readily apparent
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from the description of some preferred embodiments of a construction element and of a
floor structure according to the invention, made hereinafter by way of a non-limiting

example with reference to the annexed drawings.
In the drawings:

- Fig. 1 shows a perspective view, in partial cross-section, of a first preferred
embodiment of a construction element and of a portion of a floor structure according to

the invention;

- Fig. 2 shows an exploded perspective view, in enlarged scale, of some details of a
second preferred embodiment of a construction element according to the invention;

- Fig. 3 shows a perspective view, in enlarged scale, of some details of the construction
element of Fig. 2;

- Fig. 4 shows a perspective view, in partial cross-section, of a third embodiment of a
construction element according to the invention and of a portion of a floor structure

incorporating such element.

With reference to Fig. 1, a self-supporting construction element according to a first

embodiment of the present invention is generally indicated at 1.

In the illustrated example, the construction element 1 is a so-called floor element
intended for the manufacture of floors and it comprises a substantially parallelepipedic
elongated body 2 made of expanded plastic material, for example of expanded
polystyrene, wherein a plurality of parallel recesses 3 is longitudinally defined.

The construction element 1 is further provided with a iﬁair of lugs 4, 5 laterally and -
longitudinally extending at opposite parts of the elongated body 2.

Advantageously, the lugs 4, 5 are laterally provided with a rib 6 and, respectively, with a
groove 7, having a mating shape, longitudinally extending along the entire length of the
construction element 1.

In this way, a plurality of construction elements 1 arranged side by side can be firmly
connected to one another with a substantially joint-wise coupling so as to form a floor
structure 30 a portion of which is shown in Fig. 1. '

- The elongated body 2 of the construction element 1 is provided with respectively lower

and upper opposite faces 8, 9, and with two opposite sides 10, 11 from which the



10

15

20

25

30

WO 2005/121467 PCT/IB2005/001893

-14 -

aforementioned lugs 4, 5 are extending.

The construction element 1 further comprises at least one longitudinal reinforcing
section bar, preferably a pair of reinforcing section bars 12, 13, structurally identical,
transversely extending in the elongated body 2 between the opposite faces 8, 9 thereof.

In this first embodiment of the construction element 1, the reinforcing section bars 12,
13 are integrated in the expanded plastic material of the elongated body 2 at the molding
stage of the elongated body itself, for example according to the operating steps

* described in European patent EP 0 732 733.

Advantageously, the reinforcing section bars 12, 13 are arranged in a mirror fashion
with respect to a longitudinal center plane X-X of the construction element 1.

The reinforcing section bars 12, 13 are longitudinally extending in the elongated body 2
of the construction element 1 preferably along substantially the entire length thereof
between the aforementioned upper and lower faces 8, 9 of the elongated body 2.

According to the invention, the elongated body 2 made of expanded plastic material is
provided at an upper side with at least one recess, preferably with a plurality of recesses
14 reciprocally spaced and aligned with one another along a direction substantially
parallel to the longitudinal axis of the elongated body 2 at the reinforcing section bars
12, 13. :

The recesses 14 are open at an upper side for housing a concrete casting 15 which is also
housed in spaces 32 defined between the sides 10, 11 of adjacent construction elements
1 when they are arranged side by side to form the floor structure 30.

In the preferred embodiment illustrated, the recesses 14 are extending in the elongated

" body 2 substantially perpendicularly to the upper face 9 thereof and are constituted by

blind circular holes having a diameter preferably comprised between about 30 and about b
80 mm and a depth preférably comprised between about 80 and about 250 mm.

Preferably, the recesses 14 are formed in the elongated body 2 made of expanded plastic
material at an upper portion of the reinforcing section bars 12, 13 and are aligned along
a direction substantially coinciding with that of the upper end edge 12¢, 13c of such
section bars. .

Thanks to this arrangement of the recesses 14, the reinforcing section bars 12, 13 extend

at least in part in the recesses 14 so as to be incorporated by the concrete casting 15 and
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be firmly held by the latter once its hardening is complete.

In this preferred embodiment, the reinforcing section bars 12, 13 extend in the recesses
14 at an upper end portion of respective central portions 12a, 13a thereof.

Preferably, the reinforcing section bars 12, 13 are made of a material having suitable
structural characteristics, for example cold-rolled and preferably galvanized steel,
shaped in a suitable manner and having a thickness comprised between, for example,
about 0.4 mm and about 0.8 mm.

In the préferred embodiment illustrated, the reinforcing section bars 12, 13 are
substantially L-shaped and can be obtained by conventional bending and shearing
operations, known per se, starting from a metal sheet having a suitable width and
thickness.

Once these operations have been carried out, the reinforcing section bars 12, 13 are
providéd with the aforementioned central portion 12a, 13a and with a lower fin 12b, 13b
extending substantially perpendicular to the central portion of the section bar.

Advantageously, the lower fins 12b, 13b of the reinforcing section bars 12, 13 form as
many lower portions of the section bars extending substantially parallel to the lower face
8 of the elongated body 2 made of expanded plastic material. 4

The lower fins 12b, 13b, therefore, constitute effective supporting means adapted to
allow the anchoring of a suitable covering element of the lower face 8 of the elongated
body 2 made of expanded plastic material to the reinforcing section bars 12, 13 and thus
to the concrete casting 15.

In this embodiment, the.aforementioned covering element can be constituted by a lath
16 for supporting at least one layer 17 of a suitable material, for example plaster.

The lath 16 may be advantageously fastened to the lower portion of the reinforcing
section bars 12, 13 in a conventional manner known per se, for example by means of
electrical welding to the lower fins 12b, 13b thereof.

As it can be seen in Fig. 1, the fins 12b, 13b are extending Substantially flush with and
are substantially parallel to the lower face 8 of the elongated body 2 of the construction
element 1.

Advantageously, the lath 16 is suitabiy folded at its opposite lateral ends, so as to cover
the lateral lugs 4, 5 and have an end portion 16a extending along a substantially vertical
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direction and partially flush with the opposite sides 10, 11 of the elongated body 2.

Alternatively, the lath 16 can be provided with a first inclined portion 16b (illustrated
with a dot and dash line in Fig. 1) entirely incorporated in the lateral lugs 4, 5, and
provided with the aforementioned end portion 16a.

Advantageously, the complete incorporation of the lath portion 16b in the mass of
expanded plastic material prevents the formation of thermal bridges between the lower
and upper faces of the lugs 4 and 5 in the floor structure 30 manufactured by arranging
side by side a plurality of construction elements 1. R

The opposite end portions 16a of the lath 16 are housed in grooves 18, 19 longitudinally
formed in the sides 10, 11 of the elongated body 2 over the aforementioned lugs 4, 5,
which grooves constitute as many housing seats for the end portions 16a.

Advéntageously, the latter provide an additional anchoring zone of the lath 16 to the
concrete casting 15 at the space 32 defined between the sides of adjacent construction

elements 1.

Preferably, the lath 16 is a stretched metal lath obtained from a cold-rolled and -
galvanized metal sheet of the so-called "zenzimir" type, adapted to receive concrete,

lime or plaster and being corrosion-resistant.

In a preferred embodiment, the lath 16 has a thickness equal to about 0.5 mm and is
constituted by a rhomb-shaped mesh having a length-to-height rhomb ratio of 2:1.

Preferably, furthermore, the thomb length is equal to 30 mm, while the rhomb height is
equal to about 15 mm. o

" Preferably, the lowef Aﬁn 12b, 13b of the reinforcing section bars 12, 13 comprises a first

rectilinear portion, substantially perpendicular to the central portion 12a, 13a of the
section bar and an end portion forming, with respect to the first fin portion, an angle
substantially equal to about 90°. -

In the preferred embodiment illustrated in Fig. 1, the reinforcing section bars 12, 13 are
arranged in the elongated body 2 at a predetermined distance from one anbther.;
preferably, the distance d between the center line of the lower fins 12b, 13b - measured
along a direction substantially perpendicular to the longitudinal axis of the elongated
body 2 - is equal to about 300 mm.

In the preferred embodiment illustrated, the reinforcing section bars 12, 13 are provided
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at an upper side with respective longitudinal projections 20, 21 which advantageously

allow to increase the resistance characteristics to the combined bending and compressive

stress of the section bars themselves.

Preferably, the longitudinal projections 20, 21 are essentially constituted by an upper
edge of the reinforcing section bars 12, 13 folded back two times. -

In the preferred embodiment illustrated, the reinforcing section bars 12, 13 are provided

- with opposite free ends protruding from longitudinally opposite sides of the elongated

body 2 made of expanded plastic material.

In this way, it is advantageously possible to lay the construction element 1 on the
supporting structures, such as load-bearing beams or load-bearing walls, of the building
being erected.

Preferably, furthermore, the reinforcing section bars 12, 13 are advantageously provided
with a plurality of openings, preferably circular holes obtained by punching, formed in
the central portion 12a, 13a thereof.

The aforementioned holes are arranged in the central portion 12a, 13a of the reinforcing
section bars 12 and 13 according to three parallel rows: a first central row of circular
holes 22, having a prevailing diameter, pitchwise arranged along a center plane Z-Z of
the central portion 12a, 13a of the section bars 12, 13, and two lateral rows of circular
holes 23, 24 having a smaller diameter, arranged at opposite parts of the aforementioned

central row.

Preferably, the circular holes 23, 24 of the lateral rows have axes parallel to one another
and are arranged between two consecutive holes 22 of the central row, as illustrated in
Fig. 1. ‘

Preferably, the holes 22 have a diameter equal to about 60 mm, while the holes 23 and
24 have a diameter equal to about 30 mm, while the pitch of the rows of holes 22-24 is
equal to about 100 mm.

The aforementioned holes 22-24 thus define a perforated area or void afea equal to

about 30% of the total area of the reinforcing section bars 12 and 13, where the
expression: total area of the reinforcing section bars, is used to indicate the area of the
overall lateral surface of the section bars (central portion and fins).

The openings 22-24 carry out the dual advantageous function of lightening the
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reinforcing section bars 12, 13 and of allowing an intimate integration thereof in the

mass of expanded plastic material.

Thanks to the presence of the openings 22-24, in fact, the mass of expanded plastic
material is capable of interpenetrating with the reinforcing section bars 12, 13 at the
molding stage, integrating and firmly holding in place the reinforcing section bars
within the elongated body 2 of the construction element 1.

This intimate integration of the reinforcing section bars 12, 13 in the mass of expanded
plastic material, furthermore, prevents any deformation or bending along the transversal
direction of the reinforcing section bars 12, 13 even though they are essentially
constituted by a fairly thin metal sheet. ‘

The floor structure 30 comprising the construction elements 1 of the type illustrated
above can be obtained by means of operations known per se which comprise laying a
plurality of construction elements 1 side by side on respective supporting structures of a
building, such as for example load-bearing walls or load-bearing beams, optionally
arranging a reinforcement structure in the spaces 32 defined between the construction
elements 1 and then, casting concrete on top of and between the construction elements 1

-

thus assembled.

When the floor structure has a length of more than about 1.5-2 meters, it is preferable to

arrange under the floor structure 30 being manufactured suitable supportihg elements
suitably spaced from one another, the so-called “temporary supports”, so as to prevent
an undesired bending of the construction elements 1 when casting the concrete.

Advantageousiy, the construction element 1 described above is capable of achieving at
the same time both adequate self-supporting characteristics, imparted thereto by the
reinforcing section bars 12, 13 integrated in the mass of expanded plastic material, and
adequate characteristics of fire resistance in case of fire, thanks to the presence of the
recesses 14 which allow to anchor the reinforcing section bars and the lath 16 firmly
held by the same to the concrete casting 15 formed above the construction element 1 and
in the spaces 32 defined between adjacent construction elements.

In this case, the lath 16 is further anchored to the concrete casting 15 formed in the
space 32 at the opposite end portions 16a thereof, housed in the grooves 18 and 19
laterally formed in the elongated body 2.

Furthermore, the lath 16 is in turn advantageously capable of supporting the plaster layer
17 even in case of total or partial shrinkage of the mass of expanded plastic material
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caused by heat.

Figs. 2-4 schematically illustrate further alternative embodiments of the construction
element 1 according to the present invention.

In the following description and in such figures, the components of the construction
element 1 structurally or functionally equivalent to those illustrated with reference to the
previous embodiment shall be indicated with the same reference numerals and will not
be further described. '

According to the embodiment of the invention illustrated in Figs. 2 and 3, wherein only
a portion of the construction element 1 is shown for the sole purpose of simplifying the
present description, the elongated body 2 made of expanded plastic material is provided
with at least one suitably shaped longitudinal seat adapted to house, preferably with a
substantial mating coupling, each reinforcing section bar 12, 13.

In the preferred embodiment illustrated in these figures, the elongated body 2 made of
expanded plastic material is provided with a pair of longitudinal seats 25a, 25b adapted
to house the central portion 12a, 13a and the end portions of the lower fins 12b, 13b of
the reinforcing section bars 12, 13.

Preferably, the longitudinal seats 25a, 25b are formed in the elongated body 2 made of
expanded plastic material at the molding stage of the latter. Alternatively, the
longitudinal seats 25a, 25b can be formed in the elongated body 2 after its manufacture -
by a means of suitable cutting device, for example of the hot wire type.

Within the framework of this preferred embodiment, therefore, the reinforcing section

bars 12, 13 can be separately manufactured and inserted by sliding or snap-fitted in the

corresponding lo'ngitudinél seats 25a, 25b.

In this preferred embodiment, the longitudinal projections 20, 21- are also
advantageously capable of cooperating in abutment relationship with a respective
longitudinal shoulder 26 formed in the seat 25a.

In this way, the longitudinal projections 20, 21 facilitate the snap-wise engagement of
the reinforcing section bars 12, 13 in their housing seats and are capable of effectively
holding in place the reinforcing section bars during transport and/or installation of the
construction element 1. '

Furthermore, the folded-edge configuration of the longitudinal projections 20, 21
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advantageously allows to achieve a sort of “spring effect” which further improves the
effect of snap-fitting engagement of the central portion 12a, 13a of the reinforcing
section bars 12, 13 in its housing seat 25a.

Within the framework of the preferred embodiment illustrated in Figs. 2 and 3, the
reinforcing section bars 12, 13 can be further associated by gluing to the elongated body
2 made of expanded plastic material.

In this case, it is preferable and advantageous to apply a suitable glue, for example a
polyurethane glue, at selected points or in a layered manner on at least one ‘portion, for
example on the outer face of the central portion 12a, 13a of the reinforcing section bars
12, 13, intended to come in contact with the elongated body 2 made of expanded plastic
material.

This alternative embodiment of the construction element 1 of the invention achieves
both the advantageous technical effects of the previous embodiment and the additional
advantages achieved thanks to the possibility of introducing the reinforcing section bars
12, 13 in the elongated body 2 after the manufacture thereof, such as for example the
possibility of using less complex and less expensive equipment for molding the
elongated body 2 or the possibility of assembling the construction element 1 at any

desired time.

According to the embodiment of the invention illustrated in Fig. 4, the construction
element 1 is provided with at least one recess, preferably with a plurality of recesses 27
transversely extending in the elongated body 2 made of expanded plastic material
between the sides 10, 11 thereof.

Fig. 4 further illustrates in more detail the floor structure 30 comprising a plurality of
construction elements 1 arranged side by side and connected with each other in a way
known per se thanks to the joint-wise coupling of the ribs 6 of each construction
element in the grooves 7 of an adjacent construction element.

In this preferred embodiment, the construction element 1 further comprises at least one

reinforcement metal structure, preferably a plurality of reinforcement metal structures 28
of the concrete casting 15, housed in the transversal recesses 27. '

For the purposes of the invention, the reinforcement metal structures 28 can have any
configuration suitable for the purpose. Thus, for example, the reinforcement metal
structures 28 can comprise a plurality of rods 29 suitably arranged in the recesses 27, or
they can be substantially constituted by trestles comprising, in a way know per se, a pair
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of longitudinal lower rods connected to at least one longitudinal upper rod by means ofa
plurality of lateral stiffening elements, such as for example metal rods.

Advantageously, the reinforcement metal structures 28 housed in the transversal
recesses 27 are extending through the openings 22-24 formed in the central portion 12a,
13a of the reinforcing section bars 12, 13 and are capablé of carrying out the useful
function of holding each construction element 1 of the floor structure 30 during the
laying operations and during the operations of pouring the concrete casting.

In this embodiment, each construétion»element 1 of the floor structure 30 is prdvided
with a rigid covering element 31 for surface finishing purposes, for example a
plasterboard panel.

Advantageously, the panels 31 are fastened to the lower fins 12b, 13b of the reinforcing
section bars 12, 13 in a conventional manner known per se, for example by means of
screws of suitable length (not shown).

This alternative embodiment of the construction element 1 of the invention achieves
both the advantageous technical effects described hereinbefore with reference to the
previous embodiments illustrated in Figs. 1-3, and the further advantages achieved
thanks to the presence of the recesses 27 and of the reinforcement metal structures 28:

- possibility of increasing the load-resistance characteristics of the floor structure 30
which can be manufactured with the construction elements 1 realized in this way, also
decreasing the number of supporting beams;

- possibility of increasing, with the same load-bearing characteristics, the overall
thickness of the floor structure 30 which can be manufactured with the construction
elements 1 realized in this way;

- possibility of increasing the characteristics of ﬂexibiiity of use of the construction
elements 1 which - allow their use in the most varied applications, for example in
combination with the aforementioned plurality of recesses 14 spaced and longitudinally
aligned along the elongated body 2 made of expanded plastic material.

Depending' upon the fype of rigid covering element chosen, the construction elements 1
of the invention can also achieve advantageous load-bearing characteristics, that is, be
capable of autonomously withstanding any static loads applied thereon. -

Clearly, a man skilled in the art may introduce modifications and variants to the
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invention described hereinbefore in order to meet specific and contingent application

requirements, variants and modifications which anyway fall within the scope of

protection as defined in the attached claims.
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CLAIMS
1. Self-supporting construction element (1) comprising:

a) an eclongated body (2) made of expanded plastic material, substantially
parallelepipedic and provided with respectively lower (8) and upper (9) opposite faces;

b) at least one reinforcing section bar (12, 13) transversely extending in said body (2)

between said faces (8, 9);

characterized in that the elongated body (2) made of expanded plastic material is
provided with at least one recess (14, 27) open at an upper side for housing a concrete
casting (15) and in that said at least one reinforcing section bar (12, 13) extends at least
in part in said at least one recess (14, 27). ‘

2. Construction element (1) according to claim 1, wherein the elongated body (2) made
of expanded plastic material comprises a plurality of recesses (14) reciprocally spaced
and aligned with one another at said at least one reinforcing section bar (12, 13) alopg a
direction substantiaily parallel to the longitudinal axis of said body (2).

3. Construction element (1) according to claim 1, wherein said at least one recess (14,
27) is longitudinally extending in the elongated body (2) made of expanded plastic

" material along a direction substantially parallel to the longitudinal axis thereof at said at

least one reinforcing section bar (12, 13).

4. Construction element (1) according to claim 1, wherein said at least one recess (27) is
transversely extending in the elongated body (2) made of expanded plastic material
between opposite sides (10, 11) thereof.

5. Construction element (1) according to any one of claims 2, 3 or 4, further comprising
at least one reinforcement metal structure (28) of the casting (15) housed in said at least

one transversal recess (27).

6. Construction element (1) according to claim 1, wherein said at least one reinforcing
section bar (12, 13) is provided with opposite free ends protruding from longitudinally
opposite sides of the elongated body (2) made of expanded plastic material.

7. Construction element (1) according to claim 1, wherein said at least one reinforcing
section bar (12, 13) is provided with at least one lower portion (12b, 13b) extending
substantially parallel to the lower face (8) of the elongated body (2) made of expanded
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plastic material.

8. Construction element (1) according to claim 1 or 7, wherein said at least one
reinforcing section bar (12, 13) is shaped asan L, a C, a Z, an upturned T or an L

9. Construction element (1) according to claim 7, wherein the lower portion (12b, 13b)
of said at least one reinforcing section bar (12, 13) is extending flush with the lower face
(8) of the elongated body (2) made of expanded plastic material.

10. Construction element (1) a‘ccordingI to claim 7, wherein the lower portion (12b, 13b)
of said at least one reinforcing section bar (12, 13) is entirely incorporated in the mass of
expanded plastic material and is arranged at a predetermined distance from the lower
face (8) of the elongated body (2) made of expanded plastic material.

11. Construction element (1) according to claim 1, wherein the elongated body (2) made
of expanded plastic material is provided with at least one longitudinal seat (23a, 25b)
adapted to house said at least one reinforcing section bar (12, 13).

12. Construction element (1) according to claim 1, wherein said at least one reinforcing
section bar (12, 13) is provided at an upper side with a longitudinal projection (20).

13. Construction element (1) according to claims 11 and 12, wherein said longitudinal

projection (20) is adapted to cooperate in abutment relationship with a respective

longitudinal shoulder (26) formed in said at least one longitudinal seat (25a, 25b). .

14. Construction element (1) according to claim 12, wherein said longitudinal projection
(20) is essentially constituted by a folded portion of said at least one reinforcing section
bar (12, 13).

15. Construction element (1) according to claim 11, wherein said at least one reinforcing

section bar (12, 13) housed in said at least one loﬁgitudinal seat (25a, 25b) is associated
by gluing to the elongated body (2) made of expanded plastic material.

" 16. Construction element (1) according to claim 1, wherein said at least one reinforcing

section bar (12, 13) is integrated in the expanded plastic material of the elongated body
2. '

17. Construction element (1) according to any one of the preceding claims, comprising a
pair of reinforcing section bars (12, 13) longitudinally extending in the elongated body
(2) at opposite parts of a longitudinal center plane (X-X) of said body.
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18. Construction element (1) according to claim 1, wherein said at least one reinforcing
section bar (12, 13) is provided with a plurality of openings (22-24) formed in a central
portion (12a, 13a) thereof.

19. Construction element (1) according to claims 5 and 18, wherein said reinforcement
metal structure (28) of the concrete casting (15) is housed in one of the openings (22-24)
of said at least one reinforcing section bar (12, 13).

20. Construction element (1) according to claim 1 or 7, further comprising at least one
covering element (16, 31) associated to the lower face (8) of the elongated body (3)
made of expanded plastic material.

21. Construction element (1) according to claim 20, wherein said at least one covering
element comprises a lath (16) for supporting at least one layer (17) of a suitable

covering material.

22. Construction element (1) according to claim 20, wherein said at least one covering
element comprises a sheet-like finishing element or a sheet-like element for supporting a

layer (17) of a suitable covering material.

23. Construction element (1) according to any one of claims 21 or 22, characterized in
that said lath (16) or said sheet-like element comprise opposite lateral portions (16a)
housed in respective longitudinal housing grooves (18, 19) formed in opposite sides (10,
11) of the elongated body (2) made of expanded plastic material.

24. Construction element (1) according to any one of claims 21 or 22, wherein said lath
(16) or said sheetflike element are associated to said lower portion (12b, 13b) of said at
least one reinforcing section bar (12, 13). '

25. Construction element (1) according to any one of claims 21—24, wherein said
covering material is plaster or cement optionally incorporating reinforcing fibers of a

_suitable material.

26. Construction element (1) according to claim 20, wherein said at least one covering
element comprises a rigid covering element (31).

27. Construction element (1) according to claim 26, wherein said rigid covering element
(31) is associated to said lower portion (12b, 13b) of said at least one reinforcing section
bar (12, 13).

28. Construction element (1) according to ahy one of claims 26 or 27, wherein said rigid
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covering element (31) is a panel of plasterboard, wood, rigid plastic material or other

suitable material.

29. Floor structure (30) comprising a plurality of construction elements (1) according to
any one of claims 1-28.

30. Floor structure (30) according to claim 29, comprising at least one covering element
(16, 31) associated to the lower face (8) of the elongated body (2) made of expanded
plastic material of said construction element_s (D).
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