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Description

BACKGROUND OF THE INVENTION

Field of the invention

In its more general aspect, the present invention
relates to accessories and construction elements incor-
porating one or more foamed plastic slabs which find a
preferred use in building construction.

The present invention relates, more specifically, to a
sectional nog structure for fastening a covering element
to a foamed plastic slab, preferably but not exclusively of
foamed polystyrene.

The present invention also relates to construction
elements including at least one foamed plastic slab, such
as, for example, lost formworks or panels employed in
the construction of dividing walls, ceilings or flooring and
incorporating said sectional nog structure.

In the following description and in the appended
claims, by the term: covering element, is indicated either
one or more layers incorporating any material having
appropriate mechanical characteristics, such as for
example plaster, plastic plaster, gypsum, concrete and
the like or fire resistant characteristics such as for exam-
ple combinations of non-woven fabric and bitumen, or
panels or slabs of an appropriate material having deco-
rative or structural functions, such as for example panels
of plaster board, wood, marble slabs, corrugated sheet
metal and the like.

As is known, in the building construction field in gen-
eral and in the manufacture of so-called prefabricated
products in particular, the use has steadily increased of
so-called composite construction elements, i.e. including
at least one foamed plastic slab, preferably foamed pol-
ystyrene, having the function of thermoacoustic insula-
tion, and one or more covering elements in layers or
panels of appropriate construction material, e.g. con-
crete, plaster, gypsum, wood and the like, imparting ade-
quate mechanical and, optionally, decorative
characteristics to the construction element, manufac-
tured element or building.

If on the one hand the construction elements of the
type mentioned exhibit characteristics of lightness, rela-
tive ease of installation and low cost, their acceptance in
the field and their flexibility of use have until now been
limited by the difficulty of associating in a sufficiently sta-
ble and durable manner the covering elements to the
foamed plastic slab.

The foamed plastic employed has in itself a quite
negligible ability of retaining the covering layers of plaster
or concrete applied thereon, an ability totally lacking
when the covering element is a wood panel or other rigid
materials.

Known art

In order to associate an appropriate covering layer
to the foamed plastic slab, the constant teaching of the
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known art has been and is basically that of fastening the
selected covering layer to the foamed plastic slab by
means of a metal or plastic supporting netfixed to or sup-
ported at a short distance from the slab.

If a metal net is adopted, as for example in the case
of lost formworks comprising a pair of foamed plastic
slabs mutually spaced and stiffened by appropriate
spacing means, both the slabs are surrounded by an
actual cage of electrically welded metal wires, extending
parallel and transversely thereto and which fulfill the dual
function of conferring to the formwork the necessary
mechanical resistance to the casting and sufficient sup-
porting capacity of the covering layer.

The results are a considerable complexity of instal-
lation, the formation of "thermal bridges" between one
side and the other of the foamed plastic slab due to the
presence of the wires which pass through the slab and
which compromise the insulating characteristics and
involve formation of condensates and rust.

In order to prevent the formation of thermal bridges
and at the same time provide an adequate support to the
covering element, it has been proposed, for example as
disclosed in ltalian patent application No. 46869-A/78, to
fasten on the opposite sides of the slab a metal net
equipped with parallel ribbing in relief, partially covered
with a thin layer of plastic cement and then plaster.

In both cases, however, the need of incorporating
the metal supporting net in the covering layer involves
inevitably the use of a considerable quantity of concrete
or plaster, with a corresponding increase in production
and/or installation time and cost on site.

When the net is plastic, on the other hand, the ability
to retain the covering layer is so limited that the latter
consists essentially of a few millimetres of a plastic plas-
ter layer.

Lastly, if the covering element is a rigid panel, e.g.
wood, the technology of the industry resorts constantly
either to so-called sandwich structures in which the slab
is enclosed between two rigid self-bearing panels, e.g.
as described in US patent No. 4,443,988, or to actual
beams inserted in longitudinal grooves extending for the
entire height of the slab, as illustrated for example in pat-
ent application WO 93/01371.

In both cases, the assembly operations of the
foamed plastic slab with the covering element are labo-
rious from the practical viewpoint, difficult to perform on
site and in any case limited to a few very specific appli-
cations.

Summary of the invention

The technical problem underlying the present inven-
tion is therefore that of conceiving and making available
a sectional nog structure which may embedded into one
or more foamed plastic slabs, that would allow to fasten
to the slab any covering element, whether formed by a
layer of construction material or by a rigid panel, over-
coming at the same time all the shortcomings afflicting
the above mentioned known art.
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The solution idea for such a problem is to support
the covering element of the foamed plastic slab by
means of a sectional nog structure comprising at least
one insert flush-insertable in the slab and equipped with
means accessible from outside the slab to fasten thereto
the covering element, and a tierod constrained to a sup-
porting element of the foamed plastic slab.

Working within the framework of the above idea and
in conformity with a first embodiment of the present
invention, the technical problem set forth above is solved
by a sectional nog structure characterized in that it com-
prises at least a pair of opposite inserts, mutually con-
nected at a predetermined distance by atleast one tierod
and flush-insertable in said slab, at least one of said
inserts being equipped with respective means accessi-
ble from the outside of the slab for fastening said covering
element to the slab.

In accordance with a first advantageous aspect of
the present invention, the nog structure is sectional, i.e.
it includes elements (insert, tierod) mutually associated
in aremovable manner and variably combinable depend-
ing on the specifications and contingent application
requirements as explained in greater detail below.

The sectional nog structure of the present invention
can be installed, preferably screwed, in the foamed plas-
tic slab either immediately downstream of the slab form-
ing operations or during on-site installation.

In accordance with the present invention, the
foamed plastic of preferred use is foamed polystyrene.

Preferably, the foamed plastic slabs have an appar-
ent density between 20 and 25 kg/m3 and are produced
by a continuous method in a known manner.

Depending on the specific use, the continuous slabs
have a predetermined height varying between 60 and
330 cm and are cut in pieces of appropriate length, so
as to facilitate the subsequent operations of processing
and transport.

The foamed plastic slabs have a thickness of from 3
to 15 cm, chosen on a case-by-case basis, so as to
ensure appropriate mechanical strength, e.g. to the cast
in the case of lost formworks, as well as the desired ther-
moacoustic insulation characteristics.

For the purposes of the present invention, further-
more, it is preferable to use foamed plastic slabs appro-
priately treated with suitable flame-retardant additives
designed to increase the flame-resistant characteristics
and fire resistance thereof.

In accordance with the present invention and in
order to avoid the formation of thermal bridges or con-
densates, the inserts of the sectional nog structure are
made of an appropriate material which does not conduct
heat and is preferably fire resistant.

Advantageously, the inserts are of plastic process-
able by moulding and preferably thermoplastic such as
for example polyethylene or polypropylene or, optionally,
phenol-formaldehyde resins.

For the purposes of the present invention, each of
the inserts is preferably equipped with a substantially
cylindrical body, externally provided with means which
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ameliorate securing to the foamed plastic slab in which
they are flush-insertable.

Preferably, said means comprise a thread integral
with the body of the insert, which at the same time facil-
itates insertion of the insert by screwing the same into
the foamed plastic slab.

In order to facilitate the insertion of the insert in the
slab, the latter can be equipped with lead-in holes,
formed in a known manner, e.g. by milling, in accordance
with a predetermined arrangement depending on the
final use of the slab.

In accordance with a preferred embodiment, the
means for fastening one or more covering elements to
the slab protrude from a base formed in each insert at
an end portion opposite the tierod and accessible from
outside the slab.

Advantageously, said base also exerts the important
function of retaining in position the foamed plastic slab
in which the insert is embedded, facilitating the opera-
tions of manufacture, transportation and installation
thereof.

In a first embodiment this base, preferably flattened
and integral with the body of the insert, can itself consti-
tute a support means for the covering element.

In this case, the base of the insert has an adequate
thickness, preferably between 1.5 mm and 5 mm, such
as to allow anchoring of the covering element, e.g. a
plaster board panel, by means of screws or other similar
fastening elements.

As an alternative, the means designed to allow or
facilitate anchoring of the covering element to the slab
may have a different structure and form, depending on
the particular covering element which it is desired to
employ, and can be either integral with the base of the
insert or defined with the base itself by one or more metal
elements associated with the insert and, optionally, with
the supporting element of the foamed plastic slab as well.

These means can comprise, as better explained
below, stakes, blocks, eyes extending from said base and
preferably integrally formed therein.

In this first embodiment of the present invention, the
sectional nog structure comprises a pair of plastic inserts
engaged by screwing on opposite threaded ends of a
metal tierod.

Depending upon the length of the tierod, the inserts
mounted on opposite sides thereof can be inserted in
parallel slabs mutually spaced and stiffened by a plurality
of tierods or in the same slab in which they substantially
mate.

In the second case, the bases of mating inserts
extend along opposite sides of the slab to allow support
of a covering element on both sides thereof.

Thus, for example, the sectional nog structure of the
present invention allows construction of composite pan-
els, having a modular structure, of the type comprising a
single foamed plastic slab sandwiched between covering
elements supported on the opposite sides thereof.

Advantageously, furthermore, the sectional nog
structure with mating inserts constitutes at the sametime
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a structural stiffening element increasing the mechanical
characteristics and strength of the foamed plastic slab.

In accordance with another embodiment and work-
ing within the framework of the above mentioned techni-
cal solution idea, the sectional nog structure of the
present invention comprises:

- atleastoneinsert, flush-insertable in a foamed plas-
tic slab, provided with respective means accessible
from the outside of the slab for fastening a covering
element to the slab,

- atierod, having a first end associated with the insert
and a second opposite end associated with a bear-
ing element for supporting said foamed plastic slab.

Even in this further embodiment, the nog structure
of the present invention is sectional, i.e. it comprises ele-
ments (insert, tierod) mutually associated in a removable
manner.

In this case, the tierod is however associated at the
end opposite the one engaged in the insert, with an
appropriate bearing element designed to support both
the foamed plastic slab and the covering elements fas-
tened thereon.

The tierod is therefor equipped with appropriate fas-
tening or engagement means with the bearing element
which can be a supporting wall of wood or other material,
a beam or any supporting element constrained rigidly to
a structure having adequate mechanical strength char-
acteristics.

As to the characteristics and structure of the insert
flush-insertable in the foamed plastic slab, this embodi-
ment of the nog structure does not differ from that
described above with reference to the preceding embod-
iment.

Even this embodiment of the sectional nog structure,
therefore, allows to manufacture construction elements
of the composite and modular type, incorporating at least
one foamed plastic slab of predetermined size and
weight, variously combinable to form more complex com-
posite structures.

In accordance with another aspect of the present
invention, the sectional nog structure described above
allows to provide construction elements of the so-called
modular type, in which one or more foamed plastic slabs
of predetermined size and weight, equal to or different
from one another, are assembled to form more complex
composite structures.

Thus, for example, the sectional nog structure
described above allows to provide modular lost form-
works, of the type comprising a pair of foamed plastic
slabs mutually associated at a predetermined distance
by respective spacer means.

In this case, one or more metal reinforcing wires or
bars can be fastened, e.g. by welding, to the metal tier-
ods connecting the inserts, so as to reinforce adequately
a layer of concrete poured between the foamed plastic
slabs.

10

15

20

25

30

35

40

45

50

55

In a preferred embodiment, the nog structure com-
prises means for facilitating installation and positioning
of the metal reinforcing rods before pouring the concrete.
Preferably, said means comprise one or more eyes, inte-
gral with the tierod, in which the metal rods designed for
reinforcing the concrete are inserted and subsequently
fastened, e.g. by welding.

The formwork thus provided is not only capable of
receiving in an adequate manner a casting of concrete
or other suitable construction material, but is also capa-
ble of supporting at the same time any external covering
element after having completed the cast.

Thanks to its own modular characteristics and as
better explained below, furthermore, the sectional nog
structure of the present invention allows to associate to
the tierod inserts - even of different types - having the
support means better suited to support the desired cov-
ering element.

In this manner, the nog structure of the present
invention allows to advantageously associate on both
sides of the formwork or double-slab wall, those covering
elements, even of different types, which best meet the
construction and/or decorative requirements of the prod-
uct it is intended to manufacture.

Since the inserts are associated in a removable
manner with the respective tierods, furthermore, the fur-
ther advantages are achieved of a possible access to the
concrete casting space, so as to arrange more easily the
reinforcing rods, and a possible removal of one of the
foamed plastic slabs after hardening of the casting, so
as to be able to work directly on the concrete wall and
apply thereto the desired covering and finishing layers.

In accordance with another advantageous feature of
the present invention, particularly appreciable in the
case of lost formworks, it is possible to use in the same
formwork both nog structures with double insert and
tierod and nog structures with a single insert to the
greater benefit of flexibility of use of the formwork.

In both cases, the presence of plastic inserts, noto-
riously a good thermal insulating material, allows to elim-
inate in a substantially complete manner the
development of thermal bridges between the inside and
the outside of each slab, contributing to impart optimal
characteristics of thermoacoustic insulation to the con-
struction element as a whole.

In the lost formworks of the present invention, the
spacer means advantageously comprise the tierods of
the nog structure with double insert, used and arranged
in appropriate number and positions calculated by an
expert in the art depending upon the characteristics of
the casting and wall it is intended to build.

In said formwork construction elements, further-
more, the nog structure ensures correct positioning of
the foamed plastic slab either in the presence of tensile
stress (e.g. during concrete pouring), or in the presence
of compressive stress (e.g. during operations of manu-
facture, transport, cutting and installation) of the form-
work.
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The nog structure of the present invention, therefore,
fuffills the dual advantageous function of tierod or strut
depending upon the type of stress, tractive or compres-
sive, the foamed plastic slabs are subjected to.

As mentioned above, furthermore, the sectional nog
structure of the present invention allows to manufacture
composite panels having modular structure of the type
comprising a single foamed plastic slab sandwiched
between covering elements supported on the opposite
sides thereof.

In additional embodiments of the nog structure, it is
also possible to provide so-called "floating” floors and
false ceilings.

The latter comprise a foamed plastic slab and aplas-
ter board panel, both supported through the above tierod
by a supporting element extending from the true ceiling.

In any case, in all the construction elements of the
present invention the covering element can comprise
both a layer of appropriate construction material such as
for example plaster or cement, or of a material having
fire-retarding or fire-resistant properties, such as for
example combinations of non-woven fabric and bitumen,
and another panel of wood, plaster board, rigid plastic,
etc. having a decorative and/or a structural function.

Depending upon the covering element selected,
whether having structural characteristics or not, the con-
struction elements may advantageous have bearing
characteristics, i.e. be able to support independently
possible static loads applied thereon.

Brief description of the drawings

The characteristics and advantages of the invention
will be more readily apparent from the description of
some embodiments thereof, given below by way of non-
limiting example with reference to the annexed drawings,
wherein:

- Figure 1 shows a perspective and partially cross
sectioned view of a construction element, in partic-
ular a lost formwork, incorporating a sectional nog
structure in accordance with the present invention;

- Figures 2 to 8 show perspective views in enlarged
scale of alternative embodiments of some details of
the sectional nog structure of FIG. 1;

- Figures 9 to 15 show side views in enlarged scale
and partial cross section of alternative embodiments
of the sectional nog structure of FIG. 1;

- Figure 16 shows a perspective and partially cross
sectioned view of a construction element, in partic-
ular a composite panel, incorporating a sectional
nog structure in accordance with the present inven-
tion;

- Figure 17 shows a cross section of a roof element
for industrial sheds incorporating a sectional nog
structure in accordance with the present invention;

- Figure 18 shows a perspective and partially cross
sectioned view of a further embodiment of a roof ele-
ment for industrial sheds, incorporating a sectional
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nog structure in accordance with the present inven-
tion,

- Figure 19 shows a perspective and partially cross
sectioned view of a construction element, in partic-
ular a composite panel for false ceilings, incorporat-
ing a sectional nog structure in accordance with the
present invention;

- Figure 20 shows a perspective and partially cross
sectioned view of a lost formwork incorporating a fur-
ther embodiment of the sectional nog structure in
accordance with the present invention.

Detailed description of the preferred embodiments

With reference to the figures, reference number 1
indicates as a whole a sectional nog structure in accord-
ance with the present invention.

According to a first embodiment thereof, illustrated
in figure 1, the sectional nog structure 1 is inserted in a
lost formwork indicated as a whole by 7 and comprises
a pair of opposed inserts 2, 3 mutually connected at a
predetermined distance by a metal tierod 4.

The metal tierod 4 has in turn a predetermined
length, determinable in advance during design depend-
ing upon the wall thickness it is desired to manufacture
by means of the formwork 7.

The inserts 2 and 3 are obtained in a known manner
by moulding and are of thermoplastic material, e.g. and
preferably polyethylene.

Said inserts comprise respective bodies 8, 9, sub-
stantially cylindrical, having at one end flattened bases
10, 11 an at the opposite free end a truncated cone taper-
ing, designed to aid their insertion in the foamed plastic
slabs 5 and 6.

Blind holes 12, 13 are also axially formed in said
bodies 8, 9 in which opposite threaded ends 4a, 4b of
the metal tierod 4 are engaged by screwing.

In order to fasten stably the inserts 2, 3 to the slabs
5, 6 of foamed plastic in which they are flush-insertable,
theinserts are advantageously provided with threads 14,
15 integral with their bodies 8, 9 and which aid at the
same time their insertion by screwing into the foamed
plastic slab.

Preferably, a substantially cross-shaped recess 16
is formed inthe bases 10, 11 to receive a tool, not shown,
for screwing the inserts 2, 3 into the respective slabs 5,
6 of foamed plastic and on the respective opposed ends
4a, 4b of the metal tierod 4.

The bases 10, 11 are also equipped - as better illus-
trated in figure 3 - with a plurality of stakes, all indicated
by 17, integral with the inserts 2, 3 and extending per-
pendicularly therefrom.

The stakes 17 constitute respective means
designed to allow anchoring of a covering layer to the
slabs 5 and 6 of foamed plastic.

In the lost formwork 7 of figure 1, the stakes 17 sup-
port a plastic net 18, e.g. of polyethylene or fibre glass,
fixed thereto in a known manner e.g. by heat welding.
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In accordance with the present invention, the lost
formwork 7 also comprises a plurality of horizontal and
vertical metal reinforcing rods 19, 20, fixed in a known
manner to the metal tierod 4 of the nog structure 1 and
designed to reinforce a concrete casting poured in a hol-
low space 21 defined between the two foamed plastic
slabs 5, 6.

In an alternative embodiment illustrated infigure 14,
the nog structure 1 is equipped with means which facili-
tate installation and positioning of the horizontal metal
rods 19 before the concrete cast.

Preferably, the above means comprise one or more
eyes 43, integral with and spaced apart along the metal
tierod 4, in which the horizontal metal rods 19 are
inserted and subsequently fixed, e.g. welded.

Advantageously, the lost formwork 7 allows to pro-
vide bearing walls of the so-called "continuous” type,
quake-proof, having a thickness determined during
design and provided on-site by prearranging tierods 4 of
appropriate length.

To this end, the width of the hollow space 21 of the
lost formwork 7 may vary from 6 to 180 cm.

In the lost formwork 7, furthermore, the slabs 5, 6
fulfill the dual function of containing the concrete casting
and, once the covering elements have been applied, act-
ing as thermoacoustic insulation elements.

Additionally, in order to provide an adequate endur-
ance to the casting, the nog structures 1 are arranged in
checkerboard design at predetermined distances, varia-
ble between 15 cm and 60 c¢m for the entire length and
width of the lost formwork 7.

Preferably, the so-called "external” slab of the form-
work; i.e. that supporting a covering element which cov-
ers the external part of a building, has a thickness from
5 to 15 cm, while the "internal” slab has a thickness of
from3to 5cm.

In accordance with another advantageous feature of
the present invention, the lost formwork 7 can be either
assembled at the building site immediately before pour-
ing the concrete, or preassembled at the works with or
without the plastic net 18 before the installation opera-
tions.

Inboth cases, the lost formwork 7 can be assembled
by forming in advance a cage comprising the rods 19, 20
and the metal tierods 4 mutually welded together and
then associating to the cage the foamed plastic slabs 5,
6 by screwing the inserts 2 and 3 onto the threaded ends
4a, 4b of the tierods 4.

Advantageously, moreover, the modular character-
istics of the nog structure 1 allow to disassemble and re-
use, after hardening of the concrete casting, one of the
foamed plastic slabs 5, 6 by merely unscrewing the
inserts mounted in the slab which it is desired to recover.

Additional embodiments of inserts particularly
suited for use in a double-wall construction element such
as e.g. the lost formwork 7 illustrated above, are shown
in figures 2, 6, 7 and 8 in which reference is made for
convenience of discussion only to the nog 2.

10

15

20

25

30

35

40

45

50

55

Figure 2 shows in particular an insert having a flat-
tened base 10 equipped with lightening holes 22
designed to aid penetration and fastening of a plaster
covering layer.

In this embodiment, the thickness of the base 10 is
chosen in such a way as to receive and adequately retain
self-threading screws, not shown, for supporting a rigid
covering element, e.g. a plaster board, also not shown.

The insert 2 shown in figure 6 comprises a pair of
parallel eyes 23, 24 forming respective bridge elements
protruding from the base 10, which constitute respective
fastening means for the net 18.

This embodiment of the insert is particularly useful
in cases where the net 18 of the covering layers com-
prises stretched metal or electrically welded metal wires.

In the insert 2 shown in figure 7, a supporting ele-
ment 25, substantially U-shaped, is provided, including
opposed parallel arms 26, 27 extending longitudinally in
theinsert 2 and a base portion 28 defining an eye extend-
ing and projecting from the base 10.

Said arms 26, 27 are in turn equipped with respec-
tive ends projecting from the insert body 8 on the side
opposite the base 10 and designed to be embedded in
the concrete casting poured in the hollow space 21 of
the lost formwork 7.

The nog structure 1 incorporating such an insert is
advantageously capable of supporting a stony slab, such
as marble or granite, or a slab of some other material of
considerable weight.

In the nog structure incorporating at least one insert
2 of the type shown in figure 8 in which the hole 12 is a
passing hole, the metal tierod 4 may project from the
base 10 for a predetermined portion of its own threaded
end 4a.

In this case, the means for fixing an appropriate cov-
ering element to the foamed plastic slab advantageously
consist of the projecting end of the metal tierod 4.

Thus, for example, it is possible to fix to said end a
metal net which is subsequently embedded in a layer of
plaster.

In another embodiment, shown in figure 20, a nog
structure 1 incorporating inserts of the type shown in fig-
ure 8 allows to provide a lost formwork 7 in which another
foamed plastic slab 57 is placed between the slabs 5 and
6.

In this embodiment, the intermediate slab 57 is sup-
ported in a plane of symmetry of the lost formwork 7, so
as to divide the hollow space 21 in two adjacent equal
and symmetrical portions 21a, 21b.

The lost formwork 7 thus structured finds a preferred
use inthe construction of peripheral walls for row houses,
where it allows an exact apportionment of the dividing
wall of adjacent houses.

In this embodiment of the nog structure, an annular
shoulder 58 is preferably formed in a median position on
the metal tierod 4, so as to form opposite stop means for
a pair of inserts 59, 60 positioned on opposite sides of
the intermediate slab 57.
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Thanks to the presence of a passing hole, said
inserts can be screwed into the intermediate slab 57 and
at the same time run on the metal tierod 4 until abutting
against the annular shoulder 58.

In the lost formwork described above, the sectional
nog structure 1 also exerts the further advantageous
function of holding in position the intermediate slab 57
both during transport and installation, as well as during
the concrete casting into the adjacent hollow spaces
213, 21b.

In another embodiment of the present invention, not
shown, the sectional nog structure 1 described above
may be advantageously used, thanks to its own modular
characteristics, in the manufacture of double-wall con-
struction elements in which the bearing structural ele-
ment - placed between the foamed plastic slabs 5, 6 - is
not a concrete casting but a different supporting element
such as e.g. one or more H-beams.

Construction elements of this type are represented
e.g. by the composite walls for industrial sheds, compris-
ing a pair of foamed plastic slabs mutually spaced and
stiffened by a plurality of H-beams conferring to the walls
the necessary mechanical strength.

The nog structure of the present invention provides
in this case inserts equipped with means capable of sup-
porting a covering layer or apanel (e.g. the inserts shown
in figures 2, 3 or 8) on the internal slab and inserts
equipped with means capable of supporting a suitably
shaped section or plate on the external slab.

Aninsert 2 particularly suited to this end is shown in
figure 4.

It comprises ablock or riser 29, integral with the base
10 and having transversely passing holes 30, 31 for
receiving self-threading screws, not shown, for fastening
a shaped plate.

Advantageously, it is also possible to form - with an
appropriate arrangement of said passing holes - an air-
space between the plate and the external foamed plastic
slab, with a further increase in the thermoacoustic insu-
lation characteristics of the construction element ("self-
ventilated” wall).

The insert 2 shown in figure 5, comprising a plurality
of blocks or risers 32a - 32d forming a cross and having
respective transverse passing holes 33a - 33d, allows to
fasten appropriate covering panels and covering ele-
ments used for building the so-called "floating floors™.

Figures 16 and 17 show additional embodiments of
a nog structure 1 and of construction elements including
a single foamed plastic slab in accordance with the
present invention.

Figure 16 shows in particular a composite panel 34
forming e.g. a dividing wall for interiors and comprising
a foamed plastic slab 35 in which a plurality of nog struc-
tures 1, equipped with inserts 2 and 3 substantially mat-
ing with each other, is inserted.

Preferably, a nog structure of this type, schematically
shown infigure 10, comprises a tierod 4 of a length such
that when the inserts 2 and 3 are completely screwed
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down, the respective bases 10, 11 thereof are substan-
tially flush with the foamed plastic slab 35.

In the composite panel 34, furthermore, the inserts
2 and 3 are different from each other and are respectively
equipped with stakes 17 for the support of a net 36 heat
welded thereto and with a flattened base 11 of adequate
thickness for supporting a plaster board panel 37.

In accordance with the present invention, a layer of
appropriate covering, e.g. of plastic plaster, may be
applied to the net 36 so as to impart to the panel ade-
quate aesthetic characteristics.

Figure 17 shows a roofing tile 38 particularly suited
for the construction of vault arches for industrial building
construction.

The roofing tile 38 comprises a foamed plastic slab
39, substantially arch-shaped, wherein a plurality of sec-
tional nog structures 1 equipped with substantially mat-
ing inserts 2, 3 is inserted.

As described hereinabove with reference to the
composite panel 34, the sectional nog structure 1 com-
prises a metal tierod 4 of a length such that once the
inserts 2 and 3 are completely screwed thereon their
respective bases 10, 11 are substantially flush with the
foamed plastic slab 39.

In this case as well, the inserts 2 and 3 are different
from each other and are equipped with blocks or risers
29 respectively for supporting an appropriately shaped
plate 40 and with stakes 17 for supporting a net 41 heat
welded thereto.

In accordance with the present invention, a mortar
layer 42 is applied to the net 41 so as to impart to the
roofing tile 38 adequate finishing characteristics.

Advantageously, the roofing tile 38 of the invention
allows to provide vault arches having a breadth of
approximately 3 m and possessing bearing characteris-
tics (up to 100 kg/m2) which make it particularly suited
for industrial shed roofing.

Inthefigures 11-13, 15, 18 and 19 are schematically
shown additional embodiments of the nog structure and
of construction elements in accordance with the present
invention.

In the following description and in said figures the
parts of the nog structure 1 structurally or functionally
equivalent to those illustrated above with reference to the
other figures, will be indicated by the same reference
numbers and will not be further described.

In accordance with these additional embodiments,
the nog structure 1 comprises a single insert 2 while the
tierod 4 is associated at its first threaded end 4a with the
insert 2 and, at the opposite end 4b, with a bearing ele-
ment for supporting said foamed plastic slab.

As to the characteristics and structure of the insert
2 which may be flush-inserted in the foamed plastic slab,
this embodiment of the nog structure 1 does not differ
from the previous one described above.

For the sake of simplifying the present description,
reference is made below to the insert shown in figure 2,
it being understood that any one of the inserts shown in
figures 3 to 8 could be used in the same manner depend-
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ing upon the characteristics of the covering element
which it is desired to fasten to the foamed plastic slab.

These alternative embodiments of the nog structure
1 are particularly suited to provide construction elements
incorporating a single foamed plastic slab.

Again, in this further embodiment, the nog structure
1 of the present invention is entirely modular, so that the
tierod 4 is associated in a removable manner both with
the insert 2 and with the bearing element of the foamed
plastic slab.

Figure 11 shows in particular a nog structure in
which the end 4b of the tierod 4 is equipped with a thread-
ing 44 for engaging with a wooden bearing element, e.g.
a wall or beam, not shown.

In the nog structure 1 shown in figure 12, the end 4b
of the tierod 4 is formed substantially in hook form and
ends with a U-shaped portion 45 apt to engage a beam
not shown.

In the nog structure 1 shown in figure 13 the end 4b
of the tierod 4 is equipped with a threading 46 in which
is engaged a nut 47 for fastening, as explained more fully
below, to a supporting bracket not shown here.

In the nog structure 1 shown in figure 15, the end 4b
of the tierod 4 is smooth and can be engaged in an
adjustable manner by clamp means not shown and fixed
in a known manner to a bearing wall.

This embodiment of the nog structure 1 allows
advantageously to provide so-called "self-ventilated”
vertical walls, i.e. having an airspace between the bear-
ing wall and the composite panel incorporating the
foamed plastic slab.

Even this embodiment of the nog structure 1 in
accordance with the present invention, in all its modifi-
cations explained above, allows to manufacture con-
struction elements of the composite and modular type
incorporating at least one foamed plastic slab of prede-
termined dimensions and weight, elements variously
combinable to form more complex composite structures.

Two construction elements in accordance with the
presentinvention areiillustrated e.g. infigures 18 and 19.

Figure 18 shows in particular a roofing element 48
for industrial sheds, comprising a foamed plastic slab 49
in which a plurality of nog structures 1 equipped with a
single insert 2 is inserted.

In this case, the insert is the type shown in figure 4,
i.e. comprises a block or riser 29 designed to support a
shaped metal sheet 50 by means of screws 51 conven-
tional per se.

Merely by way of example, the foamed plastic slab
49 s in turn associated with a plurality of wooden beams
52 by means of two different embodiments of the nog
structure 1 in accordance with the present invention.

According to a first variant of the nog structure,
shown schematically in figure 11, the tierod 4 is screwed
on one side to the insert 2 and on the other side to one
of the beams 52.

Inaccordance with a second variant of the nog struc-
ture, shown schematically in figure 12, the metal tierod
4 is screwed on one side to the insert 2 and on the other
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side is hooked to one of the beams 52 by means of its
own U-shaped end portion 45.

Figure 19 shows schematically a false ceiling 53
comprising a foamed plastic slab 54 and a plaster board
panel 55 supported through the nog structure 1 by a
bracket 56 fixed to the true ceiling.

In this case, the nog structure 1 of preferred use is
that schematically represented in figure 13, i.e. it com-
prises a tierod 4 having a threaded end 4b engaged by
a pair of nuts 47a, 47b for fastening to the bracket 56.

The plaster board panel 55 is fastened to the base
10 of the insert 2 by means of conventional screws not
shown.

From the foregoing description and discussion the
advantages of the present invention are evident.

In accordance with a first advantageous feature, the
nog structure according to the present invention allows
to combine the inserts and tierod versions best suited to
manufacture the desired construction element.

The combinableness of the nog structure also allows
to associate a number of foamed plastic slabs, equal to
or different from one another, so as to form construction
elements having the desired characteristics.

In all its embodiments, moreover, the construction
elements of the presentinvention are of the modular type
and can be dimensioned so as to facilitate as much as
possible the operations of assembly, transportation and
final installation on site.

Thanks to the presence of the bases accessible from
the outside of the slabs and, optionally, of appropriate
fastening means, the nog structure of the present inven-
tion advantageously allows to support any covering ele-
ment for the foamed plastic slab or slabs, whether in the
form of a panel or of a layer of appropriate material.

In all its embodiments, moreover, the nog structure
of the present invention exhibits optimal characteristics
of tensile and compressive strength, as well as high ther-
moacoustic insulation characteristics.

Thanks to its extreme structural simplicity and large
use of plastic, the sectional nog structure and the con-
struction elements of the present invention can be mass
produced and assembled at low cost with techniques
widely known and used in the art.

Claims

1. Sectional nog structure for fastening a covering ele-
ment to a foamed plastic slab (5, 6, 35, 39), charac-
terized in that it comprises at least a pair of opposite
inserts (2, 3), mutually connected at a predeter-
mined distance by at least one tierod (4) and flush-
insertable in said slab (5, 6, 35, 39), at least one of
said inserts (2, 3) being equipped with respective
means accessible from the outside of the slab (5, 6,
35, 39) for fastening said covering element to the
slab.
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Nog structure according to claim 1, characterized in
that said inserts (2, 3) are associated in a removable
manner with said tierod (4).

Nog structure according to claim 1, characterized in
that at least one of said inserts (2, 3) comprises a
substantially cylindrical portion (8, 9) externally pro-
vided with fastening means to said foamed plastic
slab (5, 6, 35, 39).

Nog structure according to claim 3, characterized in
that said fastening means comprise athread (14, 15)
integral with said substantially cylindrical portion (8,
9).

Nog structure according to claim 1, characterized in
that it further comprises a second pair of inserts (59,
60), flush-insertable in a second foamed plastic slab
(57), said inserts (59, 60) being supported by said
tierod (4) at median portion thereof.

Nog structure according to claim 1, characterized in
that the means for fastening the covering element to
the slab (5, 6, 35, 39) extend from a base (10),
formed at one end of said at least one insert (2, 3),
accessible from the outside of the slab (5, 6, 35, 39).

Nog structure according to claim 6, characterized in
that said fastening means comprise a supporting
element (25), substantially U-shaped, including
opposite arms (26, 27) removably engaged in said
insert (2, 3) and a base portion (28) defining an eye-
shaped supporting element projecting from said
base (10).

Nog structure according to claim 1, characterized in
that it further comprises means (43) for associating
one or more metal reinforcing wires to said tierod (4).

Nog structure according to anyone of claims 1-6,
characterized in that said inserts (2, 3, 59, 60) are
substantially mating with each other.

Sectional nog structure for fastening a covering ele-
mentto a foamed plastic slab (49, 54), characterized
in that it comprises:

- atleastoneinsert (2, 3), flush-insertable in said
slab (49, 54), provided with respective means
accessible from the outside of the slab for fas-
tening said covering element to the slab (49,
54),

- atierod (4), having a first end (4a) associated
to said insert (2, 3) and a second end (4b) asso-
ciated to a bearing element for supporting said
foamed plastic slab (49, 54).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
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Nog structure according to claim 10, characterized
in that said insert (2, 3) and said tierod (4) are mutu-
ally associated in a removable manner.

Nog structure according to claim 10, characterized
in that said tierod (4) and said bearing element are
mutually associated in a removable manner.

Nog structure according to claim 10, characterized
in that said insert (2, 3) comprises a substantially
cylindrical portion (8, 9) externally provided with fas-
tening means to said foamed plastic slab (49, 54).

Nog structure according to claim 13, characterized
in that said fastening means comprise a thread (15)
integral with said substantially cylindrical portion (8,
9).

Nog structure according to claim 10, characterized
in that the means for fastening the covering element
to the foamed plastic slab (49, 54) extend from a
base (10) formed at one end of said at least one
insert (2, 3) and accessible from the outside of the
foamed plastic slab (49, 54).

Nog structure according to anyone of claims 6 or 15,
characterized in that said means comprise a plurality
of stakes (17) integral with and extending from said
base (10).

Nog structure according to anyone of claims 6 or 15,
characterized in that said means comprise at least
one block (29, 32a-32d) integral with said base (10).

Nog structure according to anyone of claims 6 or 15,
characterized in that said means comprise at least
one eye (23, 24) forming a bridge element extending
in a projecting manner from said base (10).

Nog structure according to anyone of claims 6 or 15,
characterized in that said means comprise an end
portion of said tierod (4).

Nog structure according to claim 10, characterized
in that the second end (4b) of said tierod (4) is exter-
nally threaded and is in screwing engagement with
said bearing element for supporting the foamed
plastic slab (49, 54).

Nog structure according to claim 10, characterized
in that the second end (4b) of said tierod (4) is sub-
stantially hook-shaped.

Construction element (7), in particular for manufac-
turing walls for buildings in general, of the type com-
prising a pair of foamed plastic slabs (5, 6) mutually
associated at a predetermined distance by respec-
tive spacer means, characterized in that it comprises
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24,

25.

26.

27.

28.

29.

30.

31.

32.
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at least one sectional nog structure according to
anyone of claims 1-21.

Construction element according to claim 22, char-
acterized in that said spacer means comprise said
sectional nog structure.

Construction element according to claim 22, char-
acterized in that it further comprises a plastic net
(18) for supporting at least one covering layer asso-
ciated with at least one of said foamed plastic slabs
(5, 6).

Construction element according to anyone of claims
22-24, characterized in that it further comprises a
layer of plaster, cement or non-woven fabric and
bitumen, on at least one of said foamed plastic slabs
(5, 6).

Construction element according to claim 22, char-
acterized in that it further comprises a plurality of
metal reinforcing wires (19, 20) supported by said
sectional nog structure between said foamed plastic
slabs (5, 6).

Construction element according to claim 22, char-
acterized in that it further comprises a plaster board,
wood or marble covering panel on at least one of
said foamed plastic slabs (5, 6).

Construction element according to anyone of the
preceding claims, characterized in that it further
comprises a foamed plastic slab (57) supported
between said pair of foamed plastic slabs (5, 6) by
means of said sectional nog structure.

Panel, in particular for manufacturing walls and
floors for buildings in general, of the type including
at least one foamed plastic slab (35, 39, 49, 54),
characterized in that it comprises a sectional nog
structure according to anyone of claims 9-21.

Panel according to claim 29, characterized in that it
further comprises a net (36, 41) for supporting at
least one covering layer, associated with atleast one
side wall of said foamed plastic slab (35, 39, 49, 54).

Panel according to anyone of claims 29 or 30, char-
acterized in that it further comprises a layer of plas-
ter, cement or non-woven fabric and bitumen on said
atleast one side wall of said foamed plastic slab (35,
39, 49, 54).

Panel according to claim 29, characterized in that it
further comprises a plaster board, wood or marble
panel (37, 55) on at least one side wall of said
foamed plastic slab (35, 39, 49, 54).
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33. Panel according to claim 29, characterized in that it

further comprises a slab-shaped covering element
(40, 50) on atleast one side wall of said foamed plas-
tic slab (35, 39, 49, 54).
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