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(54) PROCESS FOR MAKING A TANK FOR CONTAINING WATER AND TANK FOR CONTAINING 
WATER OBTAINED WITH SAID PROCESS

(57) This is a new process for making tanks, swim-
ming pools, fountains and artificial lakes in general, com-
prising the step of shaping all or part of a solidified shaped
surface (A) by means of positioning one or more shaped
compact bodies (1, 1’) of lightened material, said shaped
compact bodies (1, 1’) being adapted to maintain the

shaped form as a function of the desired form of said
solidified shaped surface (A) to be obtained, and wherein
said lightened material has characteristics of specific
weight and permeability as a function of the surrounding
terrain. The present patent also regards the obtained
tank.



EP 3 647 515 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of application

[0001] The present patent regards a new process for
making tanks for containing water and a tank for contain-
ing water obtained with said process, according to the
preamble of the respective independent claims.
[0002] In particular the process described in the
present patent is particularly usable for modeling the ter-
rain for making tanks or swimming pools without heavy
structures, for modeling excavations of the terrain or
forms for containing a tank or swimming pool, for making
overflow channels, compensation tanks, vertical walls
and equipment wells for the construction of tanks or
swimming pools without the use of reinforced concrete
or load-bearing structures.
[0003] The present process is also applicable for mak-
ing tanks or swimming pools that are in-ground or above-
ground, where the solidified shaped surface of the tank
is obtained from the modeling and shaping of lightened
material, as described and claimed hereinbelow.

State of the art

[0004] Tanks and swimming pools are known, in-
ground or otherwise, where the walls and the bottom are
made of reinforced concrete which is treated with water-
resistant products and coated with ceramic elements.
[0005] Tanks and swimming pools are also known that
have walls and bottom attained with suitably-treated pan-
els, e.g. made of steel, and waterproofed with cloths or
the like. Prefabricated swimming pools and tanks are also
known, made for example of fiberglass or another suita-
ble material.
[0006] In order to complete tanks and swimming pools,
it is also provided to install equipment such as filters, inlet
and outlet mouths, overflows, collection channels,
pumps, equipment for cleaning, filtering and cleaning the
water, and other items for the correct functioning and use
of the swimming pool.
[0007] The known tanks and swimming pools made of
reinforced concrete and covered with tiles require fre-
quent and costly maintenance and repair operations,
made necessary by the occurrence of inevitable phenom-
ena of cracking and separation of the cladding, mainly
due to non-uniform movements of the surrounding and
underlying terrain. Tanks and swimming pools are known
comprising bottom and walls made with elements that
are bonded and coated, fully or partly, by resins or other
binders, such as concrete. Such tanks and swimming
pools provide that the thrust of the water is absorbed by
the cladding directly applied on the structure, and this -
in particular situations with yieldable terrain and in any
case due to the action of water itself over time - can cause
cracks or fractures with consequent separation of ele-
ments or water losses.
[0008] Further drawback occurs in winter months,

when the water introduced into the cracks is frozen and
is expanded, involving inevitable separations of the clad-
ding.
[0009] The known tanks and swimming pools typically
have regular form, with the bottom horizontal or with grad-
ual slope and vertical lateral walls.
[0010] Known and increasingly widespread and appre-
ciated today are in-ground tanks and swimming pools,
fountains, as well as artificial lakes in general, attained
according to teachings described and claimed in the Ital-
ian patent No. 0001361065 (see also
WO2007/029277A1) in the name of Milani Alessandro.
[0011] Such in-ground tanks and swimming pools, or
fountains or artificial lakes, are made by means of a meth-
od which provides for

- excavating the solidified shaped surface,
- possible arranging, on the bottom of the basin, of a

leveling layer made of sand, clay or another similar
and suitable material,

- positioning the hydraulic plant and the electrical
plant,

- extending a protection layer of the internal surface
of the basin, for example comprising at least one
cloth made of fabric, or non-woven fabric, such as
geotextiles, geogrids or other similar products, per
se known,

- coating the solidified shaped surface with a layer of
waterproofing material, with zones of superimposi-
tion of the employed cloths, in a manner such that
the waterproofing layer can be deformed via elon-
gation in order to compensate for possible move-
ments of the terrain due to geological factors or to
load factors,

- covering the waterproofing layer with a coating layer
comprising natural or artificial stones, fit next to each
other and possibly joined by binders, positioned in a
manner such to define interstices for the passage of
water up to the waterproofing layer, in a manner such
that the thrust of water finishes on such layer without
compromising the integrity of the covering made of
stones or the like.

[0012] Such system for making tanks and swimming
pools, lakes and the like is increasingly widespread and
rather appreciated for the great advantages in terms of
very low environmental impact, due to the substantial
lack of use of cement structures, and due to the overall
weight of the structure which is considerably lower than
the classic tanks and swimming pools made of cement,
and also due to the connected advantages in terms of
building permits, being in fact an easily removable struc-
ture. All of these advantages render such tanks or swim-
ming pools or lakes particularly inexpensive with respect
to other types.
[0013] Notwithstanding the abovementioned advan-
tages, the tanks, the swimming pools and the lakes at-
tained with such method have a limit, tied to the substan-
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tial impossibility of making a basin which has at least one
vertical wall. It is in fact impossible to make substantially
vertical walls since - with tank or swimming pool empty
- the thrust of the surrounding terrain would lead to the
breakage of the vertical walls towards the interior. On the
contrary, with the above-described method, it is possible
to make only basins whose depth progressively increas-
es from the edge to the center.
[0014] It frequently happens that a buyer wishes to
have a tank or swimming pool or lake with at least one
vertical wall.
[0015] It often happens that the terrain of the site in-
tended for the attainment of the tank or swimming pool
cannot be shaped with tilted or vertical sides, in accord-
ance with design requirements. This occurs in particular
in the presence of sandy terrain or in the presence of
rocky terrain or in the presence of sites that have already
been covered with concrete or in any case, in general,
where it is not possible to excavate.
[0016] Tanks and swimming pools are known which
comprise a base made of reinforced concrete or the like
on which the walls are then applied or built.
[0017] Tanks and swimming pools are known with
walls made of metal plate or the like, EPS structures and
concrete, cemented block walls or walls filled with earth,
brick walls, formworks made of plastic, wood or the like.
[0018] Processes are known for making tanks and
swimming pools which provide for the positioning of metal
nets on the terrain, from which they are separated by
means of cloths. Cement is then sprayed on the nets,
such cement having structural function for making the
structure. The process finally provides for the possible
step of coating with materials that are usually resinous
and stony.
[0019] Presently, in order to make a tank or a swimming
pool in a conventional manner, structures are made with
completely smooth walls and floors, which are obtained
by means of shaving with cement material or by means
of application of panels which must be laid perfectly co-
planar with each other and generally constrained via fit-
ting with the bottom foundation. In order to ensure that
the obtained walls are perfectly smooth, it is necessary
to provide for the extension of waterproofing cloths or
claddings that must in turn be perfectly taut and flat.
[0020] Alternatively, the cladding elements, such as
tiles or mosaic blocks, must be positioned in an entirely
precise manner so to be able to ensure that the obtained
surface is smooth, so as to not create blemishes or small
discontinuities which can be annoying or even cause in-
jury to bathers.
[0021] Therefore, the processes known up to now pro-
vide for attaining structures made of concrete, also rein-
forced concrete, rigid paneling, normally made of steel,
etcetera, which however introduce unnatural and often
undesired architectural elements.
[0022] The current trend is in fact to consider that con-
crete and hence also the manufactured items made of
concrete are polluting products, especially those in-

ground, due to various terrain loading reasons, with pos-
sible hydrogeological damage and mainly because they
reduce the natural draining action of the terrain.
[0023] Currently, there are also many structural con-
straints regarding in particular the reduction of the natural
permeability of the terrain, which limit covering with con-
crete, for the purpose of preserving minimum values of
surface area capable of draining rainwater. For example,
the use of normal concrete, which has practically zero
permeability, for making swimming pools or tanks or
floors in general, is strongly limited since it significantly
affects the natural capacities of the terrain to absorb and
drain rainwater.
[0024] In addition, the concrete elements must, at the
end of their lifetime, be demolished and removed, involv-
ing significant costs for bringing them to the dump.
[0025] Analogously, there is the problem of the future
disposal of the paneling and of all the architectural ele-
ments introduced into the terrain or into the environment
in general for attaining the tank or the swimming pool.

Presentation of the invention

[0026] In order to overcome all of the aforesaid draw-
backs, a new process has been designed and attained
for making tanks for containing water, such as swimming
pools, fountains and artificial lakes in general, and a tank
obtained with the aforesaid process.
[0027] The main task of the present finding is to make
tanks on natural terrain, in a manner so as to minimize
the effects on the natural permeability and instability of
the terrain itself, using materials which have limited spe-
cific weight and preferably high permeability, as a func-
tion of the characteristics of the surrounding terrain.
[0028] By actuating the present process, together with
the teachings of the Italian patent of the same applicant
No. 0001361065, a tank is therefore made which is inte-
grated in the surrounding environment according to the
structural and environmental constraints dictated by
modern laws.
[0029] One of the most important tasks of the present
finding is to use light materials that are binded together
in order to make swimming pools, lakes or the like. For
example, it is provided to use expanded clay, which is a
material considered eco-compatible, therefore more eas-
ily disposable at lifetime end, and which can be possibly
binded with extremely limited quantities of cement or with
resins.
[0030] The expanded clay, in particular, has optimal
thermal insulation characteristics.
[0031] There are also other materials such as EPS or
the like, which have relatively low specific weights.
[0032] Another object of the present finding is to be
able to shape also the perimeter and the lateral walls of
the tank in a simpler and more effective manner, allowing
the creation of precision forms and shapes, for design
and/or technical and/or environmental and/or sceno-
graphic requirements.
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[0033] The material used in fact has characteristics of
viscosity, workability and thixotropy suitable for its shap-
ing, which can be suitably made by means of positioning
forms/shapes in the mass of material, in order to make
molds of any shape and size, e.g. for making overflow
channels, also with function of compensation tanks,
equipment rooms, as well as variously-shaped walls,
curved, with stairs, seats, etcetera.
[0034] One advantage of the present finding is that of
reducing the loads on the terrain, by means of the use
of light materials, thus considerably reducing the move-
ments due to the weight of the structure and of the water
contained therein, once the tank has been filled.
[0035] For example, expanded clay has a specific
weight of 300-500 Kg/m3 against a specific weight of
1500-1800 Kg/m3 of the terrain.
[0036] Another object of the new process is that it can
also be used for making tanks with one or more vertical
walls without using, as normally occurs, cementitious
load-bearing structures or walls, for example made of
steel, anchored to a foundation made of reinforced con-
crete.
[0037] Such process then involves the advantage of
not requiring the installation of such reinforced concrete
structures, considered quite invasive, often polluting for
the terrain and in any case subjected to hydrogeological
constraints.
[0038] Such process also allows making tanks that are
not only in-ground, but also partly-in-ground or above-
ground, without using heavy structures for making walls.
[0039] Further advantage deriving from the application
of the new process consists of the fact that compensation
tanks also can be used without having to install dedicated
reservoirs, which require suitable spaces for their instal-
lation and for the hydraulic connection with the tank, and
which increase the overall cost of the plant.
[0040] Further advantage following the use of the new
process is that of reducing the costs of demolition and
disposal of the attained tanks.
[0041] These and other objects, direct and comple-
mentary, are attained by the new process for making a
tank for containing water, such as a swimming pool, a
fountain or an artificial lake in general, and a tank for
containing water obtained with the aforesaid process.
[0042] In particular, the process, according to a first
solution, preferably comprises the following steps:

- executing an excavation in a terrain with the forma-
tion of an excavation surface, where the lateral walls
of the excavation surface are advantageously tilted,
with a tilt angle determined for example by the type
of terrain;

- positioning one or more shaped compact bodies of
lightened material over all or part of said excavation
surface, in order to shape it as a function of the re-
quirements, thus obtaining a solidified shaped sur-
face of the desired form for the obtainment of the
tank.

[0043] The process can be usefully applied also for
making partly-in-ground or above-ground tanks, by ap-
plying the same inventive concept in a second solution
which possibly comprises the excavation step, if the tank
to be made is partly-in-ground, and then comprises the
step of positioning and shaping one or more shaped com-
pact bodies of said lightened material, in order to make
all or part of the solidified shaped surface of the tank itself.
[0044] Preferably, the process provides for, in both so-
lutions, also the shaping of said shaped compact bodies
of lightened material in order to make the structures nec-
essary for the operation of the tank, such as compensa-
tion tanks, overflow channels, equipment rooms and
more.
[0045] Said lightened material can be, by way of a non-
limiting example, expanded clay, which has extraction
and expansion characteristics, i.e. from 1 m3 of extracted
material, over 5 m3 are obtained therefrom.
[0046] In addition, said lightened material has high per-
meability characteristics, obtained by way of a non-lim-
iting example by using materials with grain size for ex-
ample ranging from 8 to 20 mm and employing limited
quantities of binder.
[0047] A non-limiting example of lightened material is
reported hereinbelow:

- expanded clay in granules of 8-20 mm dimensions;
specific weight of 350 Kg/m3;

- aliphatic polyurethane resin or bicomponent epoxy
resin or another binder, also cementitious, in a quan-
tity equal to 25 kg per cubic meter of clay;

The lightened material thus obtained has a specific
weight of 375 kg/m3.
[0048] The lightened material ensures ease of work-
ing, high permeability, reduced thermal conductivity (in
the above-reported example, the thermal conductivity co-
efficient is 0.126 W/m K), high frost resistance, high fire
resistance since it is non-combustible and is produced
without any harmful substance.
[0049] Other materials are also known with similar
characteristics, such as cellular glass, or other materials
coming from recycled materials which can be subse-
quently expanded.
[0050] The applicant has also executed use tests of
expanding filler foams, polyurethane and otherwise,
which have weight even lower than the abovementioned
materials, a higher laying speed, a lower porosity and
draining effect. The expanding foams or resins used as
binders can also be used in combination with each other
and with materials with low specific weight such as ex-
panded clay.
[0051] Said lightened material is for example consti-
tuted by discrete elements, of various shape and size,
possibly but not necessarily amalgamated with each oth-
er with a suitable quantity of sealing binders.
[0052] The lightened material thus obtained has a spe-
cific porosity and a specific viscosity and fluidity.
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[0053] Said lightened material is in any case such to
allow making the shaped compact bodies adapted to
maintain a specific shaped form, as desired.
[0054] For example, said lightened material is clay,
mineral foam, expanding foams or resins, expanded
polyurethane, EPS, expanded polystyrene, XPS extrud-
ed polystyrene, cellulose fiber, cellular glass, expanded
perlite, cellular concrete, expanded verriculite, natural
and synthetic fibers, etcetera.
[0055] Said binders can be resins, cements, foams or
other.
[0056] It is in any case possible to provide that said
lightened material is obtained without the use of binders,
if it is well-constrained.
[0057] In summary, said lightened material has char-
acteristics of specific weight, permeability and viscosi-
ty/workability suitably for the characteristics of the terrain
on which it is laid, for the purpose of adapting the draining
capacities and the weight of the lightened material to the
terrain itself.
[0058] Lightened material is thus defined as a material
that is possibly but not necessarily mixed with binders
and preferably overall having the following characteris-
tics:

- specific weight lower than 1000 Kg/m3;
- permeability, intended as percentage of voids over

the total, greater than 3% or intended as drainability
greater than 3 l/min per m2.

[0059] Once the operations of shaping the solidified
shaped surface are completed, one then proceeds with
the making of the tank, for example according to the tech-
nology described in the Italian patent No. 0001361065
of Milani Alessandro.
[0060] Then, provision is made for extending a possi-
ble protection layer on the obtained solidified shaped sur-
face, a waterproofing layer, electrical and hydraulic
plants and then positioning the cladding, for example
made with natural stones and binders.
[0061] The present process allows making tanks of any
form, also with one or more vertical walls.
[0062] As a function of the natural degree of friction of
the terrain, it is for example possible to make a solidified
shaped surface with vertical walls by simply superimpos-
ing a shaped compact body of said lightened material on
the tilted wall of the excavation and suitably shaping it.
[0063] An important inventive aspect of the present
process then consists of the fact that, by simply abutting
said one or more shaped compact bodies of lightened
material on the terrain, having a natural tilt, it is possible
to make beds with any geometry, without any need to
intervene on the terrain itself by means of creation of
foundations.
[0064] On the contrary, the techniques currently used
for making tanks with vertical or semi-vertical walls re-
quire the installation of foundation structures with high
costs and loads on the terrain, as well as long attainment

times.
[0065] Said lightened material is for example manually
laid and shaped, in layers, or cast with suitably-positioned
filling formworks, of disposable or removable type, or ap-
plied by means of devices for example by spraying.
[0066] The lightened material, possibly treated with
binder, for example resin, can be laid directly on the ter-
rain of the excavation, or on an interposed layer, for ex-
ample a net, a sheet of suitable material, like TNT or
another material, which separates the terrain of the ex-
cavation from the shaped compact body of lightened ma-
terial.
[0067] By using such process, the permeability of the
terrain is maintained as unchanged as possible, without
saturating the terrain and hence without compromising
the natural capacity of the terrain to absorb rain.
[0068] In particular cases, in order to prevent slipping
and keep stable said one or more shaped compact bodies
of lightened material, the possible but not obligatory use
of fixing means of various type may be conveniently pro-
vided for, such as stakes made of steel or another ma-
terial or other devices, for example uniformly arranged
along the interface surface between the terrain and the
lightened material or concentrated in the points of greater
load or slipping risk.
[0069] It is also possible to provide for the use of con-
tainment panels of said lightened material, where said
panels can be of disposable or removable type, and in
turn comprise means for fixing to the ground, which con-
tribute to keeping stable the shaped compact body of
lightened material.
[0070] Said shaped compact body of lightened mate-
rial is also usable for making one or more storm water
storage tanks adapted to house the water within the in-
terstitial holes between the elements constituting the
lightened material.
[0071] Indeed, said lightened material, formed by said
elements mixed with small quantities of binder, is advan-
tageously porous and permeable due to the presence of
interstitial spaces.
[0072] In this case, said shaped compact body of light-
ened material is suitably contained by at least one layer
of waterproofing material for containing the water.
[0073] Said lightened material can in turn be modeled
as required, such that in the shaped compact body de-
fined by the lightened material it is possible to make over-
flow channels, compensation tanks or equipment rooms,
by inserting, in the step of casting the lightened material,
forms or molds of disposable type or to be extracted once
the casting is completed.
[0074] Said forms or molds can in turn be made of very
thin materials, also inexpensive due to the fact that the
used lightened material has rather small lateral thrusts.
[0075] In the case of making overflow channels and/or
compensation tanks, the process advantageously also
provides for waterproofing the small channels thus made,
suitably by means of positioning waterproofing cloths.
[0076] By making the compensation tanks according
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to the present process, one attains the advantage of not
having to install dedicated reservoirs, with considerable
savings of installation costs and times.
[0077] In the case of making equipment areas or wells,
these can instead be left without waterproofing the walls,
by exploiting the draining characteristic of the used ma-
terial. Steps, seats or other forms can also be made within
the solidified shaped surface of the tank and also in prox-
imity thereto and along the edge.
[0078] The used lightened material also has good heat-
insulating capacities, thus limiting the heat dispersion of
the water in contact with the terrain.
[0079] Such process is also applicable for remodeling
pre-existing tanks.

Brief description of the drawings

[0080] In the enclosed tables, a practical embodiment
of the finding is presented, by way of a non-limiting ex-
ample.

Figure 1 illustrates an exemplified form of a generic
excavation S executed in a terrain T, in order to ob-
tain an excavation surface, for example provided
with a horizontal flat bottom surface S1 and with one
one or more lateral walls S2 that are generically tilted,
for example with a suitable tilt angle, dictated by the
characteristics of stability of the terrain.
Figure 2 illustrates how it is possible to make a so-
lidified shaped surface by arranging a shaped com-
pact body 1 of lightened material on at least one por-
tion of said excavation surface. In particular, such
solidified shaped surface is provided with a vertical
lateral surface 11 and is aimed to define a bed A of
a tank to be obtained.
Figure 3 shows the use of fixing means 2, in particular
for stabilizing the shaped compact body 1 of light-
ened material on the terrain T.
Figure 4 shows how it is possible to provide for using
a thin containment wall 3 with disposable formwork
function for the casting of lightened material, said
wall 3 having an end part 31 anchored to the terrain T.
Figure 5 illustrates the possible use of a waterproof-
ing layer 4 arranged on the tilted lateral surface S2
of the excavation surface, which contains said
shaped compact body 1 of lightened material, thus
attaining a storage tank V.
Figure 6 shows the possible attainment of an over-
flow channel C made in the shaped compact body 1
of lightened material, with internal walls coated with
a flexible waterproofing layer 4.
Figure 7 shows the possible attainment of an equip-
ment space P made in the shaped compact body 1
of lightened material, with non-coated internal walls.
Figure 8 shows a shaped compact body 1’ of light-
ened material that is variously shaped, for example
in order to make stairs.
Figure 9 illustrates how it is possible to make a small

channel operating as compensation tank C1, having
dimensions sufficient for collecting the water over-
flowing from the interior of the bed A and suitably
connected to a filtering and pumping system F that
recirculates the water within the bed A of the tank.

Detailed description of a preferred embodiment

[0081] With reference to the enclosed drawings, refer-
ence numbers 1, 1’ overall indicate a shaped compact
body intended to be employed in the process for making
a tank for containing water, according to the present in-
vention.
[0082] In particular, with the term "tank" hereinbelow it
is intended to identify tanks, swimming pools, fountains
or artificial lakes in general, whether they are intended
for swimming or otherwise, and whether they are made
fully in-ground or partly in-ground or completely above-
ground.
[0083] Advantageously, moreover, the tanks made
with the present process lack heavy structures since, as
better described hereinbelow, such tanks do not require
foundations. The process, object of the present invention,
comprises a step of executing an excavation S in a terrain
T with the formation of an excavation surface. In partic-
ular, the aforesaid excavation surface is provided with
one or more lateral walls S2, preferably tilted with a spe-
cific tilt angle. In addition, the excavation surface is pref-
erably provided with a bottom surface S1, which is gen-
erally represented flat and horizontal in the enclosed fig-
ures.
[0084] According to the idea underlying the present in-
vention, the present process also comprises a step of
arranging at least one shaped compact body 1, 1’ of light-
ened material on at least one portion of the excavation
surface with the formation of a solidified shaped surface,
which is advantageously provided with a desired form.
[0085] More in detail, the solidified shaped surface
formed in such step of arranging the shaped compact
body 1, 1’ is advantageously adapted to define a bed A
for containing the water of the tank to be obtained with
the present process.
[0086] According to the present invention, moreover,
the shaped compact body 1, 1’ is provided with specific
weight lower than 1000 Kg/m3. In particular, such shaped
compact body 1, 1’ is made with lightened material com-
prising preferably discrete elements, of different shape
and size, which are advantageously joined together with
a binder.
[0087] More in detail, the lightened material of the
shaped compact body 1, 1’ comprises for example dis-
crete bodies of one or more of the following materials:
expanded clay, expanded perlite, EPS, mineral foam, ex-
panding foams or resins, expanded polyurethane, ex-
panded polystyrene, XPS extruded polystyrene, cellu-
lose fiber, cellular glass, expanded perlite, cellular con-
crete, expanded vermiculite, natural and synthetic fibers
and recycling material.
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[0088] Preferably, moreover, the discrete bodies that
form the lightened material of the shaped compact body
1, 1’ are joined together with a binder selected among
acrylic resins, epoxy resins, polyurethane resins, ce-
ment, expanding foams and glues.
[0089] It is in any case possible to provide that the
shaped compact body 1, 1’ is obtained without the use
of binders, if the discrete bodies of the lightened material
are well-constrained to each other.
[0090] Advantageously, moreover, the shaped com-
pact body 1, 1’ of lightened material thus obtained is per-
meable to water for the purpose of adapting the draining
capacities and the weight of the shaped compact 1, 1’ to
the terrain itself.
[0091] More in detail, the shaped compact body 1, 1’
has permeability, intended as percentage of voids over
the total, greater than 3% or, intended as drainability,
greater than 3 l/min per m2.
[0092] In particular, the permeability of the shaped
compact body 1, 1’ is advantageously obtained, by way
of a non-limiting example, by using materials with grain
size comprised between 8 and 20 mm and by employing
reduced quantities of binder.
[0093] A non-limiting embodiment of a shaped com-
pact body 1, 1’ is composed of expanded clay, in granules
with 8-20 mm dimensions and specific weight of 350
Kg/m3, and of an aliphatic polyurethane resin, in a quan-
tity equal to 25 kg per cubic meter of clay. The shaped
compact body 1, 1’ thus obtained has a specific weight
of 375 kg/m3. Advantageously, moreover, the lightened
material of the shaped compact body 1, 1’ is adapted to
ensure ease of working, high permeability, reduced ther-
mal conductivity (in the above-reported example the ther-
mal conductivity coefficient is 0.126 W/m K), high frost
resistance, high fire resistance since it is non-combusti-
ble and reduced or zero harm for the terrain T on which
it is arranged.
[0094] In accordance with the enclosed figure 3, the
present process advantageously provides for at least one
step of anchoring the shaped compact body 1, 1’ to the
terrain T by means of fixing means 2, such as for example
stakes made of steel, which are preferably distributed
along the interface surface between the terrain T and the
shaped compact body 1, 1’ itself.
[0095] According to the invention, the present process
also comprises a step of extending a flexible waterproof-
ing layer 4 on the solidified shaped surface and a step
of coating the flexible waterproofing layer 4 with at least
one coating layer to at least partially reproduce the so-
lidified shaped surface.
[0096] More in detail, the step of extending the flexible
waterproofing layer 4 advantageously provides for ex-
tending one or more flexible waterproofing cloths on the
solidified shaped surface of the bed A, as indicated in
the enclosed figure 6, in which the waterproofing layer is
extended both on top of the shaped compact body 1, and
on top of the bottom surface S1 of the excavation surface.
[0097] Advantageously, moreover, the step of extend-

ing the flexible waterproofing layer 4 also provides for
superimposing several portions of the employed flexible
waterproofing cloths, in a manner such that the flexible
waterproofing layer 4 thus obtained can be deformed via
elongation, compensating for possible movements of the
terrain T due to geological or load factors.
[0098] Preferably, moreover, the coating layer placed
to coat the flexible waterproofing layer 4 comprises nat-
ural or artificial stones joined together by a binder, defin-
ing interstices for the passage of water up to the flexible
waterproofing layer 4 itself, in a manner such that the
thrust of the water contained within the completed tank
finishes on the flexible waterproofing layer 4 without com-
promising the integrity of the coating layer, as indicated
in the patent application of the same applicant No. WO
2007/029277.
[0099] In accordance with the example of figure 2, the
step of executing the excavation S provided in the present
process determines the formation of the excavation sur-
face with at least one tilted lateral surface S2. Advanta-
geously, therefore, the step of arranging the shaped com-
pact body 1, 1’ on the tilted lateral surface S2 provides
for the shaping of the shaped compact body 1, 1’ itself
to determine a vertical lateral surface 11 of the solidified
shaped surface.
[0100] In particular, in such example of figure 2, the
shaped compact body 1 is suitably shaped in a manner
such that, on one side, it is adapted to the tilted lateral
surface S2 of the excavation S and, on the other side, it
defines the vertical lateral surface 11 of the solidified
shaped surface.
[0101] Advantageously, in fact, the lightened material
of the shaped compact bodies 1, 1’ is provided with a
viscosity or fluidity such to allow an easy shaping of the
shaped compact body 1, 1’ itself. At the same time, more-
over, such lightened material is provided with a viscosity
or fluidity such to maintain the specific form with which
the shaped compact body 1, 1’ is shaped.
[0102] In accordance with the examples illustrated in
the enclosed figures 6 to 9, the step of arranging the
shaped compact body 1, 1’ can also provide for the shap-
ing of such shaped compact body 1, 1’ in the form of one
or more overflow channels C and/or compensation tanks
C1, and/or one or more equipment spaces or wells P
and/or variously-shaped walls, for example in the form
of seats and/or in the form of stairs. More in detail, in
accordance with the enclosed figure 6, the shaped com-
pact body 1 can be shaped in order to make one or more
overflow channels C, with the flexible waterproofing layer
4 advantageously arranged to cover the internal walls of
the overflow channel C itself.
[0103] In accordance with the enclosed figure 7, the
shaped compact body 1 can be shaped in order to make
an equipment room or well P, whose internal walls can
also be left without waterproofing, exploiting the draining
characteristic of the lightened material used for making
the shaped compact body 1.
[0104] In accordance with the enclosed figure 8, the
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shaped compact body 1’ can be variously shaped, for
example in order to make steps, seats or other forms
within the solidified shaped surface of the tank, for ex-
ample at its lateral portions or at a bottom portion thereof.
[0105] In accordance with the enclosed figure 9, the
shaped compact body 1 can be shaped in order to also
make one or more small channels operating as compen-
sation tanks C1, having dimensions sufficient for collect-
ing a volume of water equal to the volume of the bathers.
Such compensation tanks C1, thus attained, advanta-
geously make it unnecessary to install the compensation
reservoirs that are currently used.
[0106] Preferably, moreover, such compensation tank
C1 is suitably connected to a pumping and filtering sys-
tem F that recirculates the water within the bed A of the
tank made with the present process.
[0107] Advantageously, moreover, so as to arrange
the shaped compact body 1, 1’ provided with a form such
to obtain the desired solidified shaped surface, the step
of arranging the shaped compact body 1, 1’ of the present
process can provide for a casting of the discrete elements
and of the binder incorporating at least one disposable
or removable shape.
[0108] For example, such shapes can be removed
once the consolidation of the casting has occurred or
they can be left installed with support function, or they
can be removed and repositioned in place after the po-
sitioning of possible waterproofing and/or protection lay-
ers.
[0109] More in detail, in accordance with the enclosed
figure 4, the step of arranging the shaped compact body
1, 1’ can provide for the use of containment walls 3, which
can also be very thin and be made of inexpensive mate-
rial, and which preferably are anchored with one end part
31 thereof to the terrain T.
[0110] In accordance with the enclosed figure 5, the
shaped compact body 1 of lightened material is also us-
able for making one or more storm water storage tanks
V, by means of the positioning of a further flexible water-
proofing layer 4 on the terrain T, to contain the shaped
compact body 1 itself.
[0111] More in detail, as illustrated in figure 5, the flex-
ible waterproofing layer 4 is positioned in a manner such
that a first part 41 thereof is extended on the tilted lateral
surface S2 of the excavation surface S and a second part
42 thereof is extended to delimit the vertical lateral sur-
face 11 of the shaped compact body 1. It is also possible
to provide for inserting, within such storage tank V, one
or more tubes or reservoirs for collecting and draining
water that are not illustrated in figure 5.
[0112] Once the form of the solidified shaped surface
is defined and made, the process for making the tank
advantageously also provides for extending a possible
protection layer to cover such solidified shaped surface,
in addition to laying electrical and hydraulic plants and
possible accessories such as mouths, lights, etcetera.
[0113] More in detail, the present process can provide
for one or more steps of extending a protection layer.

[0114] In particular, such protection layer can be ex-
tended between the terrain T and the shaped compact
body 1, 1’, so as to protect the body itself from the action
of erosion carried out by the terrain.
[0115] Otherwise, the protection layer can be extended
between the shaped compact body 1, 1’ and the flexible
waterproofing layer 4. Otherwise, additionally, the pro-
tection layer can be extended to enclose the shaped com-
pact body 1, 1’, so as to fully protect such shaped compact
body 1, 1’.
[0116] The tank obtained with the new process then
comprises a bed A for containing the water, where one
or more portions of said bed A are obtained from the
positioning and shaping of one or more shaped compact
bodies 1, 1’ of lightened material laid directly or indirectly
within an excavation S in the terrain T or on an abutment
surface in general.
[0117] Indeed, the present process can also be iden-
tically applied for making tanks that are above-ground or
partly in-ground. For example, in the case of above-
ground tanks to be made on a pre-existing platform or
on a surface in general, it is sufficient to position the
shaped compact bodies 1, 1’ of lightened material, suit-
ably shaped for making all or part of the solidified shaped
surface and also all the necessary structures, as de-
scribed above.
[0118] Also forming the object of the present invention
is a tank for containing water obtained with the above-
described process and regarding which, for the sake of
description simplicity, the same nomenclature will be
maintained.
[0119] According to the idea underlying the present in-
vention, the present tank comprises at least one shaped
compact body 1, 1’ of lightened material, which is ar-
ranged on at least one portion of the excavation surface
within which the tank itself is intended to be made, and
it is adapted to form the solidified shaped surface.
[0120] In addition, as specified above, the aforesaid
shaped compact body 1, 1’ is provided with specific
weight lower than 1000 Kg/m3 and preferably is perme-
able to water. In particular, the aforesaid shaped compact
body 1, 1’ can be made in accordance with the above-
reported examples, for example with a plurality of dis-
crete elements joined together with a binder.
[0121] The present tank also comprises a flexible wa-
terproofing layer 4 extended to cover the solidified
shaped surface, such as for example indicated in the
enclosed figures 6 and 9. In addition, the present tank
comprises at least one coating layer placed to coat the
flexible waterproofing layer 4 and at least partially repro-
ducing the solidified shaped surface.
[0122] Preferably, moreover, the coating layer is of the
type described above, i.e. it comprises natural or artificial
stones joined together by a binder and defining interstic-
es for the passage of water up to the flexible waterproof-
ing layer 4 itself, in a manner such that the thrust of the
water contained within the completed tank finishes on
the flexible waterproofing layer 4 without compromising
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the integrity of the coating layer.
[0123] The invention thus conceived therefore attains
the pre-established objects.
[0124] The tank obtained with the present process is
advantageously provided with a bed A for containing wa-
ter, where one or more portions of said bed A are obtained
by arranging one or more shaped compact bodies 1, 1’
of lightened material and by the subsequent reproduction
of such shaped compact bodies 1, 1’ by the flexible wa-
terproofing layer 4 and by the coating layer.
[0125] In addition, the tank obtained with the present
process advantageously lacks heavy structures and
does not require foundations.

Claims

1. Process for making a tank for containing water com-
prising the step of:

- executing an excavation (S) in a terrain (T) with
the formation of an excavation surface;

characterized in that it also comprises the following
steps:

- arranging at least one shaped compact body
(1, 1’) of lightened material provided with specific
weight lower than 1000 Kg/m3 on at least one
portion of said excavation surface with the for-
mation of a solidified shaped surface;
- extending a flexible waterproofing layer (4) on
said solidified shaped surface;
- coating said flexible waterproofing layer (4)
with at least one coating layer to at least partially
reproduce said solidified shaped surface.

2. Process according to claim 1, characterized in that
said shaped compact body (1, 1’) of lightened ma-
terial is permeable to water.

3. Process according to claim 1 or 2, characterized in
that the lightened material of said shaped compact
body (1, 1’) comprises discrete elements, of different
shape and size, joined together with a binder.

4. Process according to one or more of the preceding
claims, characterized in that the lightened material
of said shaped compact body (1, 1’) comprises one
or more materials selected from among: expanded
clay, expanded perlite, EPS, mineral foam, expand-
ing foams or resins, expanded polyurethane, ex-
panded polystyrene, XPS extruded polystyrene, cel-
lulose fiber, cellular glass, expanded perlite, cellular
concrete, expanded vermiculite, natural and synthet-
ic fibers and recycling material.

5. Process according to claim 3, characterized in that

said binder is selected from among acrylic resins,
epoxy resins, polyurethane resins, cement, expand-
ing foams and glues.

6. Process according to one or more of the preceding
claims, characterized in that said step of arranging
at least one shaped compact body (1, 1’) provides
for shaping said shaped compact body (1, 1’) in the
form of one or more overflow channels (C), and/or
one or more equipment spaces or wells (P) and/or
variously-shaped walls and/or in the form of seats
and/or in the form of stairs.

7. Process according to claim 3, characterized in that
said step of arranging at least one shaped compact
body (1, 1’) provides for a casting of said discrete
elements and of said binder, and such casting incor-
porates at least one disposable or removable shape.

8. Process according to one or more of the preceding
claims, characterized in that:

- the execution of said excavation (S) deter-
mines the formation of the excavation surface
with at least one tilted lateral surface (S2);
- the arranging said at least one shaped compact
body (1, 1’) on said tilted lateral surface (S2)
provides for shaping said shaped compact body
(1, 1’) to determine a vertical lateral surface (11)
of said solidified shaped surface.

9. Process according to one or more of the preceding
claims, characterized in that it comprises at least
one step of anchoring said at least one shaped com-
pact body (1, 1’) to said terrain (T) by means of fixing
means (2).

10. Process according to one or more of the preceding
claims, characterized in that it comprises at least
one step of extending a protection layer between
said terrain (T) and said at least one shaped compact
body (1, 1’).

11. Process according to one or more claims 1 to 9, char-
acterized in that it comprises at least one step of
extending a protection layer between said at least
one shaped compact body (1, 1’) and said flexible
waterproofing layer (4).

12. Process according to one or more claims 1 to 9, char-
acterized in that said at least one shaped compact
body (1, 1’) is enclosed by a protection layer.

13. Process according to one or more of the preceding
claims, characterized in that said coating layer
comprises natural or artificial stones joined together
by a binder, defining interstices for the passage of
water up to said flexible waterproofing layer (4).

15 16 



EP 3 647 515 A1

10

5

10

15

20

25

30

35

40

45

50

55

14. Tank for containing water obtained with the process
as in one or more of the preceding claims, charac-
terized in that it comprises:

- at least one shaped compact body (1, 1’) of
lightened material, which is provided with spe-
cific weight lower than 1000 Kg/m3, is arranged
on at least one portion of said excavation surface
and is adapted to form said solidified shaped
surface;
- a flexible waterproofing layer (4) extended to
cover said solidified shaped surface;
- at least one coating layer placed to coat said
flexible waterproofing layer (4) and at least par-
tially reproducing said solidified shaped surface.
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