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Description

OBJECT OF THE INVENTION

[0001] This invention relates to a new procedure for
the manufacture of compact blocks, i.e. blocks formed
by a cubicle to be used on their own or in combination
with other similar blocks, in erecting a building of variable
height.

[0002] The objective of the invention is to achieve
100% monolithic prismatic modules that do not require
rigid floor fixing and that nullify any vibration or expansion,
preventing the appearance of cracks and humidity; all at
a surprisingly low cost and suitable for mass-production
in its entirety.

[0003] Thus, the invention lies within the field of con-
struction.

BACKGROUND OF THE INVENTION

[0004] Old, obsolete and costly construction process-
es for buildings based on a concrete foundation upon
which stands a structure formed by columns and beams,
enclosed at the top by a slab and laterally by bricks and
other similar construction materials, are increasingly be-
ing replaced with pre-fabricated modules, usually made
of reinforced concrete, which form prismatic-rectangular
blocks with respective openings for doors, windows, etc.,
so that each module consists of reinforced concrete pan-
els corresponding to each of its sides, factory-made, in-
stallable on the ground, specifically over an appropriate
foundation, joined together at their edges usually with
the help of mechanical means, such as screws, nuts or
other things.

[0005] This multiple-part construction of the modules,
as well as their attachment to the foundation, is inherently
prone to expansion and vibrations, whereby cracks and
humidity frequently appear on the modules.

[0006] Furthermore, this structuring does not preclude
the need for subsequent coatings both internally and ex-
ternally, as well as chamber formation for the passage
of service ducts and for the introduction or spreading of
insulation materials correspondingly to external wall sur-
faces.

[0007] In an attempt to overcome these problems,
there are some known solutions wherein two, three, four
or five sides of the prismatic block are joined together at
their origin as a single piece, i.e. reducing the number of
pieces forming the module and consequently the number
of joints put between them, which only manages to solve
the first of the above-mentioned problems in part, the
second one remaining unchallenged.

[0008] The inventor is not aware of the existence of
any other solutions in industry or in practice to achieve
a completely monolithic state, i.e. where all six sides of
the prismatic block are joined together as a single piece
to provide the benefits listed above.

[0009] The Document FR 2 244 064 discloses all the
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features of the preamble of claim 1.

DESCRIPTION OF THE INVENTION

[0010] The manufacturing process of compact mod-
ules for use in construction proposed by the invention
achieves this complete monolithic state, as mentioned
above, as well as much lower manufacturing costs in
comparison with any of the conventional construction
systems.

[0011] More specifically, to achieve this, the process
begins with a factory-made permanent formwork, which
integrates all the lateral sides as well as the upper and
lower slabs, corresponding to the inside of the desired
prismatic cubicle space. This permanent formwork inte-
grates both the cubicle’s internal finishing materials and
the appropriate hollows for doors, windows, etc., as well
as orthogonal partitioning walls corresponding to these
hollows, and with a width consistent with the thickness
for the internal or external wall as a whole.

[0012] Once these s are hardened, the dimensions of
which are restricted only by logical transportation limits,
the formworks are stored within the factory itself, orwhere
deemed most appropriate, until the time for their use.
[0013] At that time, the geometry of the module to be
built is traced on the floor over a plated smooth simple
platform, which may even be a properly compacted floor.
This can be done in the factory or on the building-site.
[0014] The lowerslabis provided on top of this platform
in the appropriate position, with the assistance of sup-
ports that sufficiently separate the slab from the platform,
according to the forecast total thickness of the lower slab.
[0015] Wethen proceedto provide the necessary walls
comprising each module, which could simply consist of
the perimetral walls, or one or several of the internal com-
partment partition walls, thus also holding on to the lower
slab by means of high strength putty, and finally proceed-
ing to place the upper slab.

[0016] Furthermore, all necessary installations are
placed on the external side of this internal integral form-
work, such as electricity, telephone, sanitation, drinking
water, etc.

[0017] Subsequently and abovethese installations,i.e.
externally to them, insulation is either placed or spread
over those wall surfaces that require it.

[0018] Next, a surrounding reinforcement is provided,
which affects all six sides of the formwork and is calcu-
lated according to the required strength.

[0019] Next, an external formwork is put in place. This
is made of four lateral pieces, each substantially protrud-
ing over the adjacent piece at one of its edges, so that
this external formwork can allow for slabs and walls of
any size, by simply joining together the four overlapping
lateral sides.

[0020] At the next operational phase, we proceed to
fill the space between internal permanent formwork and
the external recoverable formwork, with highly-fluid self-
compacting concrete of high initial and final strengths, to
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prevent segregation at the pouring stage and thereby
obtaining a 100% monolithic state, the concrete pouring
achieving the highest forecast level for the upper slab,
i.e. a hollow rectangular prismatic block is obtained,
made of reinforced concrete and a single-piece structure,
whereby the module does not require rigid floor fixing
and prevents any risk of vibration or expansion that could
cause the appearance of cracks and humidity within the
module.

[0021] After stripping the module, i.e. after removal of
the external and recoverable formwork, the structural be-
haviour of the module is identical to that of a beam, pro-
viding sufficient stability and strength for use at one level,
or for piling in stacks of ten, twelve, or even more, de-
pending on the thickness of its walls, by joining together
the modules with the corresponding anchors for both ver-
tical and horizontal handling.

[0022] All ofthis, in unison, achieves not only excellent
quality, but also a much lower manufacturing cost than
previously conceived, owing to the system’s simplicity,
while providing very high versatility for any industry,
whether through automation or simply by mechanisation,
being affordable for all investors, regardless of their lo-
cation or financial ability, and with the consequent devel-
opment of industrial production of decent, safe and af-
fordable housing for any given situation, besides remain-
ing open to a plethora of possibilities with respect to qual-
ity, given its adaptation to different finishes of and instal-
lations to the internal and permanent formwork.

DESCRIPTION OF THE DRAWINGS

[0023] Inorderto supplement the description provided
and with the purpose of better explaining the character-
istics of the invention, the following preferred embodi-
mentofthe invention is given as an example only, without
being limitative in any way, by reference to the accom-
panying drawings, in which:

Figure 1 shows a disassembled representation in
the factory of the result obtained in the first phase of
the procedure, i.e. the sixintegral parts of the internal
permanent formwork;

Figures 2 and 3 show the respective disassembled
representation in the perspective of the structure pre-
sentedin the preceding drawing but with the different
parts exploded in their definitive position in relation
to the assembly;

Figure 4 shows the structure of the preceding figures
duly assembled, i.e. the completely finished internal
permanent formwork

Figure 5 shows a representation similar to that of the
preceding figure, but where the service installations
have been added to the internal permanent form-
work;
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Figure 6 shows the next operative phase of the pro-
cedure when the insulation material has been de-
posited on the structure shown in Figure 5;

Figure 7 shows the result of the nextoperative phase
of the procedure in which the structure from Figure
6 appears covered with a mesh framework;

Figure 8 shows the structure of the preceding figure
in the intermediate phase of installation of the exte-
rior recyclable formwork;

Figure 9 shows the result after the complete implan-
tation of the external formwork;

Figure 10 shows the structure of Figure 9 at the end
of the phase of filling up with concrete of the space
between the two formworks - external and internal.

Figure 11 shows, finally, the end result of the proce-
dure after the removal of the external recoverable

formwork.

PREFERRED EMBODIMENT OF THE INVENTION

[0024] Afterobserving the reviewedfigures, andin par-
ticular figures 1, 2 and 3, it can be seen how in the first
phase of the procedure, at a factory level, the constituent
parts of the internal permanent formwork are obtained,
namely a base element (1) corresponding to the floor
structure, a similar element (2) for the ceiling structure,
and in this case four elements (3, 4, 5 and 6) correspond-
ing to the lateral walls of the module, which optionally
can be complemented with internal compartment ele-
ments not represented in the drawings.

[0025] These elements, in particular the lateral ele-
ments (3, 4, 5 and 6), incorporate openings (7) corre-
sponding formally and dimensionally to doors and win-
dows having external perimetric extensions, with dimen-
sions coinciding with the planned thickness of the walls.
[0026] Aswas mentioned before, this permanent form-
work (1, 3, 4, 5and 6) is structured in such a way so that
its internal face constitutes the final internal face as seen
in the structure of the module.

[0027] In the next operative phase, the fixing of these
elements is proceeded with and, in order to implement
the rectangular prismatic block of six faces shown in Fig-
ure 4, as was pointed out above, high-resistance putty
can be used for this purpose, to support the final concrete
structure.

[0028] Going back again to the bottom platform (1), it
must be pointed out that it incorporates in its bottom face
buffers (9) depending on the distancing elements at the
level of the permanent formwork in its entirety with re-
spect to the floor and with respect to a platform that had
been previously established in it. For its part, the element
(2) corresponding to the ceiling structure can be provid-
ed, for example, with a rectangular window (10) for the
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exit of smoke or for some other purpose, extended into
an ascending collar with the same height as the one
planned for the said ceiling structure.

[0029] After obtaining the internal permanent form-
work, fixing externally to the same of the service instal-
lations of the module is proceeded with, such as, for ex-
ample, in the present case and as shown in Figure 5, the
electrical installation (11).

[0030] In a next operative phase, as shown in Figure
6 and also externally, depositing the insulating material
(12) on those faces of the formwork follows next, insofar
as is necessary, namely that corresponding to the exte-
rior of the dwelling.

[0031] Next establishing a framework over the entire
perimeter of the structure shown in Figure 6 is proceeded
with, a framework (13) adequately calculated, based on
a steel rack with not a very large cross section but suffi-
cient to achieve the normally required objectives with a
diameter for the same of eight millimetres.

[0032] Nextand as shown in figures 8 and 9, an exter-
nal recyclable formwork is mounted over the structure
from the preceding figure, consisting of four vertical ele-
ments (14), each one of which is overlapping one of the
vertical edges of the adjacent one, i.e. each of the ele-
ments of the formwork (14) is sticking out substantially
with one of its ends with respect to the one it overlaps,
which permits a change in the relative position between
these four elements of the formwork (14) permitting in
turn to vary as desired the distance between the exterior
recyclable formwork and the internal permanent form-
work, or - which is the same - the possibility to adjust as
desired the thickness ofthe walls of the dwelling, whereas
the height of the elements of the external formwork is
considerably larger than the height of the internal form-
work, including the buffers (9) of the latter in order to
attain the desired width without anything more than filling
with concrete up to the appropriate level.

[0033] After mounting the externalformwork (14), itde-
fines, along with the internal formwork and its accesso-
ries, a perimetric chamber (15) communicating directly
with the one defined by the buffers (9) between them and
the girder, which is filled with liquid concrete, as was
pointed out above, and which exceeds with respect to
the lower face of the formwork by an amount that is ad-
equate to forming - also with the character of a single
element - the ceiling structure of the module.

[0034] The module concludes with the removal of the
recyclable external formwork (14), with the module re-
ceiving the configuration represented in Figure 11 or any
other that is considered convenient as regards the
number, the configuration and the location of the open-
ings for doors and windows.

Claims

1. Procedure for the manufacture of compact modules
for the construction of rectangular prismatic modules
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of reinforced concrete with openings corresponding
to doors and windows the following operative phases
being established in it:

- Construction in the factory of an internal form-
work based on at least six constituent elements
consisting of a bottom base (1), a top base (2)
and four lateral walls (3, 4, 5 and 6).

- Mounting the integral elements of the said in-
ternal formwork, configuring a rectangular pris-
matic block in which the different elements are
fixed between each other.

- Mounting an external structured formwork con-
sisting of four elements (14), each one of them
overlapping with one of its ends the adjacent
element, so that its distance from the internal
formwork is adjustable as desired, supporting
these elements of the recoverable external
formwork on the floor, or on the horizontal plat-
form established on it and sticking out, substan-
tially with respect to the said internal permanent
formwork with its top edge.

- Filling the perimetrical space defined between
the two formworks with liquid concrete.

- After the concrete hardens, the recyclable ex-
ternal formwork is removed.

The procedure being characterised in that:

a) The internal formwork is a permanent form-
work.

b) The elements of the internal permanent form-
work are fixed between each other by means of
high-resistance putty supporting the said pris-
matic block directly on the ground or on a hori-
zontal platform, by means of the distancing el-
ements in the bottom face of the also bottom
element.

c) Collocation on the outside face of the internal
permanentformwork of the necessary electrical,
telephone, drainage, plumbing and other instal-
lations.

d) Collocation or depositing of the insulation ma-
terial on the outside of the preceding structure
on the external walls that require it.

e) Collocation also on the outside of the internal
permanent formwork of a duly calculated pro-
tective framework.

f) The liquid concrete fills up also the space de-
fined between the internal formwork and the
ground, as well as the area above the said in-
ternal formwork to configure a superior struc-
ture.

Procedure for manufacturing compact modules for
the construction, according to Claim 1, character-
ised by being in the operative phase of the prepa-
ration of the internal permanent formwork materials
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which determine the internal permanent structure of
the dwelling module are used.

Procedure for manufacturing compact modules for
the construction, according to the preceding claims,
characterised in that the internal permanent form-
work incorporates, in correspondence with the open-
ings (7) for doors, windows and other similar ele-
ments, external partition walls (8) with a thickness
coinciding with the thickness forecast for the walls
of the module.

Patentanspriiche

Verfahren zur Herstellung kompakter quaderformi-
ger Gebsudemodule aus Stahlbeton mit Offnungen
fur Tiren und Fenster basierend auf einer verlorenen
Innenschalung mit mindestens sechs Komponen-
ten, Bodenplatte (1), Deckenplalle (2) und vier Sei-
tenwande (3, 4, 5, 6), welche im Rahmen einer Kon-
struklionsphase im Werk montiert wird; Phase zur
Montage der integralen Bestandteile der verlorenen
Innenschalung zu einem quaderférmigen Modul,
das direkt auf dem Boden bzw. einer horizontalen
Flache aufgesetzt wird, Phase zur Anbringung einer
AuBRenschalung tUiber der erwahnten Innenschalung,
Phase zum Verfiillen des umlaufenden Freiraums
zwischen den beiden Schalungen mit sehr flieRfahi-
gem, selbstverdichtendem Beton, abschlielRende
Phase zur Entfernung der abnehmbaren AuRen-
schalung nach abgeschlossener Aushartung des
Belons. Das Verfahren ist dadurch gekennzeich-
net, dase die Montage der verlorenen Innenscha-
lung Im Werk erfolgt, wobei die verschiedenen Ele-
mente untereinander mittels haftstarker Spachtel-
masse so verbunden werden, dass das fertige qua-
derférmige Modul mit den an den Randern der Un-
terseite der Bodenplatte (1) befindlichen FuRele-
menten (9) direkt auf dem Boden bzw. einer horizon-
talen Flache aufgesetzt werden kann, wonach an
der AuRenseite der montierten Innenschalung alle
erforderlichen Installationen, z. B. elektrische Leitun-
gen, Telefonleitungen. Wasser- und Abwasserlei-
tungen sowie andere Rohrleitungen und Installatio-
nen, angebracht und dann die zu dammenden Au-
Renwande mit dem entsprechenden Dammmaterial
versehen werden kdnnen. Danach wird eine AulRen-
schalung bestehend aus vier Seitenteilen (14) an-
gebracht, wobei an den Ecken jeweils das eine Sei-
tenteil Ober das andere Seitenteil hinausragt, um
eine Nachregulierung des Abstands zwischen Au-
Ren- und Innenschalung zu ermdglichen. Die wie-
derverwendbare AulRenschalung wird direkt auf dem
Boden bzw. der horizontalen Flache aufgesetzt und
daran befestigt und muss mit der Oberkante soweit
Uber die Innenschalung hinausragen, dass beim
Verflllen des umlaufenden Freiraums zwischen den
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beiden Schalungen mit flissigem Beton auch der
Raum zwischen der Innenschalung und dem Boden
sowie der Bereich Uber der Innenschalung gut ver-
fullt werden und ein qualitativ hochwerliger Baukor-
per entsteht.

Verfahren zur Herstellung kompakter Gebaudemo-
dule gemaR Anspruch 1, dadurch gekennzeichnet,
dass bei der Vorbereilung der verlorenen Innen-
schalung Materialien verwendet werden, die bereits
der dauerhaften Innenstruktur des zukinftigen
Wohnraums enisprechen.

Verfahren zur Herstellung kompakler Gebaudemo-
dule gemaR den vorausgehenden Anspriichen, da-
durch gekennzeichnet, dass die verlorene Innen-
schalung an den Offnungen (7) fiir Tiren, Fenster
und ahnliche Elemente mit Abschlussplatten (8) ver-
sehen ist, die in ihrer Breite der vorgesehenen
Wandstarke des Moduls entsprechen.

Revendications

Procédure de fabrication de modules compacts pour
la construction, en particulier, des modules rectan-
gulaires parallélépipédiques de béton armé avec
des ouvertures correspondantes a portes et fené-
tres, étant du type de ceux qui comprennent une
phase de construction a l'usine d’un coffrage interne
permanentsurlabased’au moins six éléments cons-
titutifs une base inférieure (1), une base supérieure
(2) et quatre parols latérales (3, 4, 5 et 6), une phase
de fixation des éléments solidaires dudit coffrage
permanent, la configuration d’'un bloc prismatique
rectangulaire, supportant ledit bloc prismatique di-
rectement sur le sol ou sur une plateforme horizon-
tale, une phase dans laquelle un coffrage externe
est ajouté au coffrage décrit ci-dessus, une phase
de remplissage de I'espace périphérique existant
entre les deux coffrages par du béton auto-compac-
tant hautement fluide, et une phase finale, dans la-
quelle, aprés le durcissement du béton, le coffrage
externe et récupérable est éliminé. Ce coffrage est
caractérisé en ce que dans la phase de la cons-
truction du coffrage permanent en usine, par les dif-
férents éléments sont fixés entre eux au moyen de
mastic a haute résistance, de sorte qu’une fois le
bloc prismatique est obtenu, celui-ci est supporté di-
rectement sur le sol ou sur une plateforme horizon-
tale au moyen des éléments de support d’écarte-
ment (9) situés dans la face Inférieure de la base
inférieure (1), tandis que sur la face extérieure de ce
coffrage interne permanent, les Installations électri-
ques, téléphoniques, de drainage, et d’autres instal-
lations de plomberie nécessaires sont installées, en
mettant en place ensuite ou en déposant le matériau
d’isolation a I'extérieur de la structure précédente
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sur les parois extérieures qui le nécessitent. Par la
suite, un coffrage externe, dont la structure est qua-
tre pieces latérales (14), chacune sensiblement en
saillie au-dessus de la piéce adjacente a unede ses
bords, de sorte que leur distance par rapport au cof-
frage interne peut étre régulée a volonté, ces élé-
ments de support du coffrage externe et recyclable
sur le sol ou sur une plateforme horizontale montée
sur le méme et faisant saillie sensiblement a son
bord supérieur par rapport a I'intérieur dudit coffrage
permanent, de sorte que dans la phase de remplis-
sage de l'espace périmétrique existant entre les
deux coffrages avec béton liquide, I'espace existant
entre le coffrage interne et le sol est aussi rempli,
ainsi que la zone au-dessus dudit coffrage interne,
configurant ainsi une structure supérieure.

Procédure pour la fabrication de modules compacts
pour la construction, selon larevendication 1, carac-
térisée en étant dans la phase opératoire de la pré-
paration des matériaux de coffrage internes perma-
nents, qui déterminent la structure interne perma-
nente de 'habitation, sont utilisés.

Procédure pour la fabrication de modules compacts
pour la construction, selon les revendication précé-
dentes, caractérisée en ce que le coffrage interne
permanent comporte, en correspondance avec les
ouvertures (7) pour portes, fenétres et autres élé-
ments similaires, de cloisons externes (8) avec une
épaisseur qui coincide avec I'épaisseur de prévision
pour les parois du module.
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