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(57) ABSTRACT

A disposable formwork for making ventilated loose stone
foundations, in particular for floors, slabs, storage and/or
collection tanks, dispersion tanks, alveolar concrete beds,
cavities and/or similar building structures is described. The
disposable formwork comprises a body having a first substan-
tially convex surface intended to receive at least one binding
material casting, optionally concrete, and a second surface,
facing the opposite side of the first surface, substantially
concave and suitable for delimiting, at least partly, a cavity; at
least one support element, in particular four, having at least
one contact portion arranged to engage a bottom surface of a
cavity of a building structure under construction and arranged
to support the body according to a position spaced from the
bottom surface of the cavity. The disposable formwork has at
least one portion made of polystyrene. Preferably, the entire
structure of the disposable formwork is advantageously made
of polystyrene.
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DISPOSABLE FORMWORK FOR MAKING
VENTILATED LOOSE STONE FOUNDATION
AND A VENTILATED LOOSE STONE
FOUNDATION COMPRISING SAID
FORMWORK

[0001] The present invention refers to a disposable form-
work for making ventilated loose stone foundations, in par-
ticular for floors, slabs, storage and/or collection tanks, dis-
persion tanks, alveolar concrete beds, cavities and/or similar
building structures.

[0002] Another object of the present invention is a venti-
lated loose stone foundation, in particular for floors, slabs,
storage and/or collection tanks, dispersion tanks, alveolar
concrete beds, cavities and/or similar building structures,
comprising such a disposable formwork.

[0003] The object of the present invention is suitable for
being used in the field of construction and, in particular, it is
intended for making floors, slabs, storage and/or collection
tanks, dispersion tanks, alveolar concrete beds, cavities and/
or similar, of building structures under construction.

[0004] As it is known, during the construction of building
structures for residential use like for example houses, apart-
ment houses, apartment buildings, buildings and/or the like,
or for non-residential use, like for example warehouses, fac-
tories and/or any other infrastructure, a series of air chambers,
called in the field loose stone foundations, are generally made
at the foundations. The loose stone foundations are suitably
arranged in fluid communication with one another and/or
with the outside so as to ensure a satisfactory level of aeration
and ventilation. The presence of ventilated loose stone foun-
dation produces a series of advantages ranging from the insu-
lation of the building structure with respect to the rising damp
and to the draining of the radioactive gas Radon, coming from
the ground.

[0005] The aforementioned ventilated loose stone founda-
tions are currently made by means of suitable disposable or
modular formworks of polypropylene which, when laid and
hooked to one another, define a horizontal plane below which
a ventilated cavity is delimited.

[0006] Disposable formworks for making ventilated floors
generally comprise a body, which is mainly dome-shaped or
arched dome shaped, from which four support elements
extend the ends of which are suitable for engaging the bottom
surface of the cavity of the building structure under construc-
tion.

[0007] Among the various disposable formworks for mak-
ing ventilated floors which are available on the market, there
are formworks the support elements of which are integral
with the body, so as to form a single piece structure, and
modular formworks the body of which can be associated with
and hooked to support elements having different dimensions
according to the contingent requirements.

[0008] Although the known disposable formworks
described above allow making suitable ventilation cavities,
the Applicant found that these still have, however, some draw-
backs and they can be improved in different aspects, mainly
relating to heat insulation of the building structures above
them, to the lightness of such formworks, to the production
and commercialisation costs thereof, to the capability of these
to adapt to different depths and lateral dimensions of the
cavities of the building structures under construction, as well
as to the overall bulk thereof both during transportation and
relating to storing.
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[0009] In particular, the Applicant found that the materials
used for making the aforementioned disposable formworks,
such as for example polypropylene and/or similar plastic
materials, greatly affect both the masses and the overall pro-
duction and commercialisation costs thereof.

[0010] In addition, the aforementioned types of known
formworks require the availability of numerous and wide
storage spaces, as well as of considerable transportation vol-
umes due to the fact that the adaptability of the loose stone
foundations at the different cavities of the building structures
to be made exclusively depends on the accessibility and on the
availability of the various pieces having different sizes and
dimensions. In other words, the requirement of having sig-
nificant storage and/or transportation volumes available
depends on the need of having sufficient stock of formworks
having different dimensions and sizes.

[0011] Suchaneedis particularly important both in relation
to the type of single piece formworks and in relation to the
type of modular formworks. Indeed, as far as single piece
formworks are concerned, it is necessary to have a large
amount of pieces available having overall different dimen-
sions and sizes. On the contrary, as far as modular formworks
are concerned, it is necessary to have sufficient supply of
support elements having different sizes to be used and possi-
bly replaced in relation to the different types of ventilation
cavities to be defined inside the cavities of the building struc-
tures under construction.

[0012] The main purpose of the present invention is to
provide a disposable formwork for making ventilated loose
stone foundations, in particular for floors, slabs, storage and/
or collection tanks, dispersion tanks, alveolar concrete beds,
cavities and/or similar building structures and a ventilated
loose stone foundation provided with such formworks, that is
capable of solving the drawbacks found in the prior art.
[0013] A further purpose of the present invention is to pro-
vide adisposable formwork for making ventilated loose stone
foundations that is capable of heat insulating the building
structures above it.

[0014] Another purpose of the present invention is to pro-
vide a formwork for making ventilated loose stone founda-
tions having overall small masses.

[0015] Another purpose of the present invention is to pro-
pose a formwork for making ventilated loose stone founda-
tions that can be made and commercialised with low costs.
[0016] A further purpose of the present invention is to pro-
vide adisposable formwork for making ventilated loose stone
foundations that is adjustable both in height and in width.
[0017] A further purpose of the present invention is to pro-
vide adisposable formwork for making ventilated loose stone
foundations that is capable of greatly reducing the transpor-
tation and storing volumes thereof.

[0018] The purposes specified above, and yet others, are
substantially achieved with a disposable formwork for mak-
ing ventilated loose stone foundations, in particular for floors,
slabs, storage and/or collection tanks, dispersion tanks, alveo-
lar concrete beds, cavities and/or similar building structures
and a ventilated loose stone foundation that is provided with
such disposable formwork, as outlined and described in the
following claims.

[0019] Itis now provided, as an example, the description of
a preferred, but not exclusive, embodiment of a disposable
formwork for making ventilated loose stone foundations, in
particular for floors, slabs, storage and/or collection tanks,
dispersion tanks, alveolar concrete beds, cavities and/or simi-
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lar building structures, and a ventilated loose stone founda-
tion that is provided with such a disposable formwork, in
accordance with the present invention. Such a description
shall be made in the rest of the description with reference to
the attached drawings, which are provided only as an indica-
tion and therefore not for limiting purposes, in which:
[0020] FIG. 1 is an upper perspective view of a disposable
formwork for ventilated loose stone foundations, in accor-
dance with a first embodiment solution of the present inven-
tion;

[0021] FIG. 2 is a plan view of the disposable formwork
according to FIG. 1;

[0022] FIG.3isafirstside view of the disposable formwork
according to the previous figures;

[0023] FIG. 4 is a second side view of the disposable form-
work according to the previous figures;

[0024] FIG. 5is asection view of the disposable formwork
according to the previous figures made along the line IV-1V of
FIG. 2;

[0025] FIG. 6 is a further section of the disposable form-
work according to the previous figures carried out along the
line VI-VI of FIG. 2;

[0026] FIG. 7 is an upper perspective view of a ventilated
loose stone foundation made of a plurality of disposable
formworks according to the previous figures;

[0027] FIG. 8 is an upper perspective view of a disposable
formwork for making ventilated loose stone foundations, in
accordance with a second embodiment;

[0028] FIG. 9is a lower perspective view of a detail of the
disposable formwork according to FIG. 7;

[0029] FIG. 10 is an upper perspective view of a first
example of ventilated loose stone foundation made of a plu-
rality of disposable formworks according to FIGS. 7 and 8;
[0030] FIG. 11 is an upper perspective view of a second
example of ventilated loose stone foundation made of a plu-
rality of disposable formworks according to FIGS. 7 and 8;
[0031] FIG. 12 is a schematic section view of the ventilated
loose stone foundation according to FIG. 11 made along the
line X1I-X1I;

[0032] FIG. 13 is a view from above of a component of the
formwork according to FIG. 8 and from 10 to 12, in accor-
dance with a further embodiment;

[0033] FIG. 14 is a plan view of another component of the
formwork according to FIG. 8 and from 10 to 12, in accor-
dance with a further embodiment;

[0034] FIG. 15 is a plan view of a ventilated loose stone
foundation that is made of a plurality of disposable form-
works provided with the components according to FIGS. 13
and 14.

[0035] With reference to the attached figures, reference 1
wholly indicates a disposable formwork for making venti-
lated loose stone foundations 2, in particular for floors, slabs,
storage and/or collection tanks, dispersion tanks, alveolar
concrete beds, cavities and/or similar building structures, in
accordance with the present invention.

[0036] The disposable formwork 1 comprises a body 3
having a first substantially convex surface 3a that is intended
to receive at least one binding material casting, optionally
concrete, and a second surface 34, facing the opposite side of
the first surface 3a, that is substantially concave and suitable
for delimiting, at least partly, a cavity 4 (visible in FIGS. 8,10
and 12).

[0037] As visible in figures from 1 to 4 from 5to 12 and 15
the body 3 of the formwork 1 has a shape that is substantially
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quadrangular, optionally squared, in which it is possible to
identify four sides 3¢, in opposite pairs, and four corners 3d,
each interposed between adjacent pairs of sides 3c.

[0038] Advantageously, the first surface 3a of the body 3
has, at each corner 3d of the latter, a concavity that is suitable
for defining a portion for conveying the binding material used
for casting. In other words, each corner 3d of the body 3 ofthe
formwork 1 has a depression such as to convey the casting of
binding material in correspondence to the corner itself.
[0039] Preferably, the body 3 of the formwork 1 further has,
at each corner 34, at least one lower resting portion 3e that is
suitable for directly engaging a bottom surface of a cavity of
a building structure (not illustrated since it is known) to be
made or a respective accessory that can be interposed
between the body 3 and such a bottom surface.

[0040] According to a further advantageous aspect of the
present invention, two sides 3¢ of the body 3, preferably
adjacent to one another, are provided with two engagement
projections 3f, whereas the other two sides 3¢ that are adja-
cent with respect to one another and are opposite the sides 3¢
provided with engagement projections 3f; are equipped with
corresponding engagement seats 3g. The engagement projec-
tions 3f are preferably counter-shaped with respect to the
engagement seats 3g so as to allow a side fit-coupling
between groups of disposable formworks 1, optionally iden-
tical, the joining of which allows making corresponding ven-
tilated loose stone foundations 2 (FIGS.7,10,11 and 15). The
ventilated loose stone foundations 2 defined by the joining of
the aforementioned disposable formworks 1 are advanta-
geously configured substantially in a matrix configuration so
as to define, at the corners 3d respectively facing the bodies 3
of the disposable formworks 1, corresponding containment
channels C (FIGS. 7,10, 11 and 15) for conveying the casting
of binding material.

[0041] As represented in FIGS. 1, 7, 8, from 10 to 12 and
15, each disposable formwork 1 comprises at least one sup-
port element 5, in particular four, each of which has at least
one contact portion Sa that is arranged to engage a bottom
surface of a cavity 11 (FIG. 15) of a building structure under
construction (not shown) or a respective accessory (not illus-
trated) that can be interposed between the bottom surface of
such a cavity and the support element itself.

[0042] Advantageously, the support elements 5 are suitable
for supporting the body 3 of the respective disposable form-
work 1 according to a position spaced from the bottom sur-
face of the cavity 15 of the building structure to be made.
Thanks to the support elements 5, each disposable formwork
1 is advantageously adjustable in height in order to adapt to
the depth of the respective cavity 15 of the building structure
under construction.

[0043] Inparticular, every support element 5 comprises two
or more blocks 6, optionally identical, mutually stackable,
preferably vertically, in order to support the body 3 at a
predetermined distance from the bottom surface of the cavity
15 of the building structure under construction. In other
words, the number of blocks 6 can vary in order to increase or
reduce the distance of the body 3 of the respective disposable
formwork 1 from the bottom surface of the cavity 15 of the
building structure under construction.

[0044] Again, more in detail, each block 6 of every support
element 5, on one side, preferably beneath, has an engage-
ment seat 6a (F1G. 12), on the other, preferably above, has an
engagement projection 65 (FIGS. 1,7, 8 and from 10 to 13).
The engagement seat 6a and the engagement projection 65
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are advantageously counter-shaped so as to allow a stable
engagement between the stacked blocks 6 that form the
respective support element 5.

[0045] Each block 6, suitable for forming the support ele-
ments 5 of every disposable formwork 1, has a substantially
quadrangular shape, preferably squared the transversal width
of which allows the respective support element 5 to simulta-
neously support four disposable formworks 1.

[0046] Morein particular, as visible in the loose stone foun-
dations 2 illustrated in FIGS. 7, 10, 11 and 15, each block 6
defining a respective support element 5 is capable of housing,
engaged at the top, the corners 3d of the bodies 3 of four
disposable formworks 1. In order for the blocks 6 of the
support elements 5 to be compatible with the bodies 3 of the
formworks 1, the support portions 3e of such bodies 3 are
provided with corresponding engagement seats 3% (FIGS. 1,
3, 4 and from 6 to 10).

[0047] Advantageously, each block 6 of every support ele-
ment 5 also has a through-opening 6c¢ inside which the casting
of' binding material accumulates so as to stably fix the entire
structure of the formwork 1. Since each block 6 of every
support element 5 is axially open, the corresponding support
element 5 is internally hollow so as to be filled in with the
casting of binding material.

[0048] According to a further advantageous aspect of the
present invention, at least one of the lateral dimensions of the
disposable formwork 1 is adjustable in order to adapt to the
same lateral surface of the cavity 15 of the building structure
under construction which faces the formwork itself.

[0049] In detail, the adjustment of the side dimensions of
each disposable formwork 1 is carried out by means of at least
one spacer element 7 (FIGS. 7, 10, 11 and 14) which can be
applied laterally to the respective disposable formwork 1 so
as to increase the respective side dimension thereof. Advan-
tageously, the lateral adjustment of each disposable form-
work 1 can be actuated by applying two or more spacer
elements 7, preferably identical to one another, that can be
applied laterally to the same. The spacer elements 7 can
preferably engage with one another according to aligned con-
figurations, optionally along a substantially rectilinear direc-
tion, even more preferably according to an engagement, sub-
stantially and optionally in fit-coupling engagement, which
provides engagement projections and seats that are suitably
counter-shaped.

[0050] With reference to FIGS. 10 to 12, the disposable
formworks can be provided with auxiliary support elements 8
having different shapes with respect to the blocks 6 that form
the support elements 5. The auxiliary support elements 8 are
advantageously provided with corresponding engagements
seats 8a and with respective engagement projections 85 that
can be coupled with the engagement projections 65 and the
engagements seats 6a of the aforementioned blocks and with
the engagement seats 3% of the support portions 3e of the
bodies 3 of the formworks themselves.

[0051] In accordance with the embodiments illustrated in
FIGS. 13 to 15, the blocks 6 of each support element and the
spacer elements 7 are, at least partly peripherally, each pro-
vided with a plurality of seats 9 and protrusions 10, preferably
having dovetail-shaped profiles.

[0052] Indetail, as visible in FIGS. 13 and 15, the blocks 6
have, optionally on each side, a series of seats 9 and protru-
sions 10 that are dovetail-shaped consecutively interposed.
[0053] Similarly to the blocks 6 of the support elements 5,
alsothe spacer elements 7, as visible in FIGS. 14 and 15, have,
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on the faces facing the support elements 5, a series of seats 9
and protrusions 10 that are dovetail-shaped and consecutively
interposed. Advantageously, the protrusions 10 of the blocks
6 and of the spacer elements 7 are counter-shaped with
respectto the seats 9 respectively of the spacer elements 7 and
of'the blocks 6 so that the latter can engage mutually accord-
ing to a stable and fixed engagement.

[0054] Asvisiblein FIG. 15, the presence of the seats 9 and
of the dovetail-shaped protrusions allows making a series of
stable connections that give the finished loose stone founda-
tion 2 a compact structure and resistance to strong stress. In
order to ensure heat insulation between the cavity 4 defined
by the ventilated loose stone foundation 2 and the building
structures above, as well as to reduce the masses and overall
production and commercialisation costs of the aforemen-
tioned disposable formworks 1, the latter are preferably made
s0 as to comprise at least one portion made of expanded or
extruded polystyrene.

[0055] Indetail, the body 3 of every disposable formwork 1
is at least partially, preferably completely, made of polysty-
rene.

[0056] Advantageously, the entire structure of each dispos-
able formwork 1 is made of polystyrene, including the sup-
port elements 5 and/or the spacer elements 7 and/or the aux-
iliary support elements 8.

[0057] The disposable formwork 1 for making ventilated
loose stone foundations 2 described above solves the prob-
lems found in the prior art and obtains important advantages.
[0058] Firstly, the disposable formwork is capable of heat
insulating the building structures above with respect to the
ventilated cavity beneath.

[0059] In addition, since such a disposable formwork is
completely made of polystyrene, it is particularly light with
respect to formworks of polypropylene. Moreover, the mate-
rial with which such a formwork is made greatly cuts down
the production and commercialisation costs thereof.

[0060] It is furthermore worth noting that the modular
structure of the support elements and of the spacer elements
allows greatly reducing the storage and transportation vol-
umes required, since both the support elements and the spacer
elements are made of identical blocks or portions that can be
easily and simply stored.

[0061] Finally, it should be noted that the particular con-
figuration of the support elements and of the spacer elements
permits an easy and practical adjustment of the height and of
the width of each disposable formwork that can be used for
making ventilated loose stone foundations.

[0062] The presence of the dovetail-shaped seats and pro-
trusions permits a stable connection between the blocks of the
support elements and of the spacer elements giving the struc-
ture of the loose stone foundations made the compactness
useful to withstand great loads, as well as great stress.

1. A disposable formwork for making ventilated loose
stone foundations, in particular for floors, slabs, storage and/
or collection tanks, dispersion tanks, alveolar concrete beds,
cavities and/or similar building structures, comprising:

a body having a first substantially convex surface intended
to receive at least one binding material casting, option-
ally concrete, and a second surface, facing the opposite
side of said first surface, substantially concave and suit-
able for delimiting, at least partly, a cavity; and

at least one support element, in particular four, having at
least one contact portion arranged to engage a bottom
surface of a cavity of a building structure under con-
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struction, said support element supporting said body
according to a position spaced from said bottom surface
of said cavity,

wherein at least a portion of said disposable formwork is

made of polystyrene.

2. The disposable formwork according to claim 1, wherein
said body of said disposable formwork is at least partially,
preferably completely, made of polystyrene.

3. The disposable formwork according to claim 1, wherein
said disposable formwork is completely made of polystyrene.

4. The disposable formwork according to claim 1, wherein
said disposable formwork is adjustable in height in order to
adapt to the depth of the respective cavity of the building
structure under construction.

5. The disposable formwork according to claim 4, wherein
said at least one support element comprises two or more
blocks, optionally identical, mutually stackable in order to
support said body at a predetermined distance from the sur-
face of said cavity of said building structure under construc-
tion, the number of said blocks being variable in order to
increase or reduce the distance of said body of said disposable
formwork from said surface of said cavity of said building
structure under construction.

6. The disposable formwork according to claim 5, wherein
each block of said support element has, on one side, an
engagement seat, on the other one, an engagement projection,
said engagement seat and engagement projection being
counter-shaped for permitting a stable engagement between
two or more stacked blocks of said support element.

7. The disposable formwork according to claim 1, wherein
at least one of the lateral dimensions of said disposable form-
work is adjustable in order to adapt the same to a lateral
surface of said cavity of said building structure under con-
struction facing said disposable formwork itself.

8. The disposable formwork according to claim 7, com-
prising at least one spacer element applicable laterally to said
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disposable formwork for increasing at least one of the lateral
dimensions of the disposable formwork.

9. The disposable formwork according to claim 7, com-
prising two or more spacer elements, preferably identical,
applicable laterally to said disposable formwork for increas-
ing at least one of the lateral dimensions of the disposable
formwork, said spacer elements being engageable to each
other according to an aligned configuration, preferably along
a substantially rectilinear direction.

10. The disposable formwork according to claim 8,
wherein said disposable formwork is adjustable in height in
order to adapt to the depth of the respective cavity of the
building structure under construction, and wherein each
block of every support element and each spacer element is
provided with a plurality of seats and protrusions, preferably
having a dovetail-shaped profile, said seats and protrusions
interacting so as to determine the engagement, preferably
fit-coupling engagement, between said blocks of said support
elements and said spacer elements.

11. The disposable formwork according to claim 10,
wherein the protrusions of the blocks of each support element
and of each spacer element are counter-shaped with respect to
the seats respectively of the spacer elements and of the blocks
of the support elements so as to ensure a stable and fixed
coupling between the latter.

12. A ventilated loose stone foundation, in particular for
floors, slabs, storage and/or collection tanks, dispersion
tanks, alveolar concrete beds, cavities and/or similar building
structures, comprising a plurality of disposable formworks
engaged and/or arranged according to a substantially matrix
configuration for lying inside a cavity of a building structure
under construction, wherein each of said disposable form-
works of said ventilated loose stone foundation comprises the
disposable formwork according to claim 1.
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