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(67)  The Present invention relates to a flexible mod-
ular construction system using modules (4), each of
which comprises three parallel functional areas, one of
which is a corridor area (1), another a service area (2)
and the third a private-space area (3), said modules (4)

FLEXIBLE MODULAR CONSTRUCTION SYSTEM

forming consecutive dwellings (5), such that the service
area (2) forms a hollow space, in which elements of the
service installations, which are connected with respec-
tive general supply points serving the building, are re-
peatedly arranged in correspondence with each module

(4).
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Description
Field of the Art

[0001] The present invention relates to the construc-
tion of dwellings formed by a distribution of enclosures
intended for different functions or uses, proposing a sys-
tem for constructing dwellings made up of one or several
modules, each of which performs three functions of gen-
eral communication, structural and installation support,
and as a dwelling per se with the common enclosures,
each module being able to be functionally and structurally
configured as units which can be added to or removed
from the master dwelling both horizontally and vertically
to be incorporated with a minimum alteration to the ad-
joining dwelling both in a horizontal configuration and in
a vertical configuration without changing the structural
assembly of the original building.

State of the Art

[0002] Thewalls andthereby dwellings which are static
as defined by their traditional configuration are witnesses
to life and to the changes in the needs of the families
living therein, on many occasions the inflexibility of the
configured spaces prevents the normal development of
the family and forces it to sell the dwelling and move to
anew dwelling possibly in a new neighborhood to be able
to adjust to all new family reality or, failing this, the mem-
bers of the family are forced to live with unused rooms
and spaces causing a series of needless expenses.
[0003] The inflexibility of the traditional dwelling means
that sometimes the space of the dwelling is too big for
the needs of the family unit, such as the case of families
where the children leave home, couples who have one
or several children or have an elderly person living with
them, couples who separate, etc., such that the inflexi-
bility of the dwelling design has conventionally prevented
potentially selling or renting start of the dwelling to the
advantage of its owners.

[0004] Itis evident that, for a family, having to change
dwelling and neighborhood involves uprooting which is
a disadvantage for the family member especially in the
case of the elderly.

[0005] In the construction field, modular construction
techniques have been developed and put into practice,
using prefabricated modules that only need to be assem-
bled by placing them to form the building to be obtained,
which allows constructing the independent dwellings or
blocks of associated dwellings in a very fast and simple
manner, achieving a significant cost reduction with re-
spect to construction works based entirely on on-site ma-
sonry works.

[0006] Some of the solutions to these known modular
construction techniques only allow constructing prede-
termined fixed buildings according to a configuration
project, such that, the assembly of the building is simpli-
fied using specific modular elements generally prefabri-
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cated, according to the provided configuration and di-
mensions, without taking into account the initial configu-
ration alternatives for future adaptations.

Object of the Invention

[0007] The invention proposes a modular and flexible
construction system, whereby dwellings can be con-
structed with features making flexibly adapting the trans-
formation of the initially erected dwellings possible over
time without altering the structural and functional assem-
bly of the block assembly in which they are integrated.
[0008] The flexible modular construction system object
of the invention has, as a basic unit, a module formed as
an element susceptible of being added or separated to
provide flexibility to the building and to the configuration
of The different possible dwellings. The modules can be
formed by means of traditional construction on the sites
of application, but they can also be prefabricated, without
it altering the concept of the invention.

[0009] Each module comprises three differentiated
parts: the first part is a horizontal communal communi-
cation area, the second part is a communal installation
and structure functional area, and the third part is a pri-
vate-space area partially or completely forming the dwell-
ings.

[0010] Each private-space area of each module can
form a minimum registrable unit, however, the minimum
number of private spaces necessary for obtaining the
qualification as being suitable for living will vary according
to the planning legislations of each community.

[0011] These modules are arranged in parallel making
all the three functional areas coincide, such that the con-
struction by gadding modules either in the horizontal di-
rection and/or in the vertical direction for building large
dwellingsinside the originally erected overall building unit
is facilitated.

[0012] Likewise, with module separation, there is a
possibility of potentially separating a master dwelling into
different module groupings, starting from an existing
dwelling, each of them being able to be a dwelling per
se or an element which can be added to another dwelling,
such that the habitable feature of the new assembly
formed is maintained.

[0013] In short, an initially constructed building is sus-
ceptible to countless modifications in terms of the number
and dimension of the dwellings forming it, without altering
to that end the appearance or the external dimensions.
[0014] The service area in the building is formed be-
tween the passage area and the dwelling area, the serv-
ice area being established as a hollow space, through
the interior of which the elements of light, water, gas,
heating, ventilation, data installations, and in general all
the mechanical installations necessary at that time or in
the future are repeatedly arranged, given the width of the
space intended for such purpose, in connection with re-
spective general supply points of the different services
serving the building, the entrances for accessing the
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dwellings of the building from the passage area further
being formed through the wall of said service area.
[0015] The installation elements provided in the serv-
ice area are also configured in a modular, rational, re-
peated and serial manner, such that their future replace-
ment or modification for adapting them to a new module
configuration is immediate, in addition to having a low
maintenance cost.

[0016] In this sense, an installation structure designed
with the fundamental purpose of minimizing works to be
performer on the building installations, in the interior ren-
ovations of the dwelling assemblies, in the transfer of
modules between contiguous dwellings, in the creation
of new dwellings by separating modules from the existing
dwellings, or in the elimination of dwellings where their
modules are absorbed by the contiguous dwellings, is
envisaged.

[0017] To that end, the common service installations,
which consumption does not need to be metered, such
as ventilation installations, sanitation installations, fume
extraction installations, or non-potable recovered water
supply installations, are established through the hollows
of the service areas, by means of vertical pipes including,
bundled conduits of the different services to be chan-
neled to each area of the building, branches starting from
said vertical pipes to the dwellings, at the level of the
different floors.

[0018] On the other hand, the private service installa-
tions, the individual consumption of the dwellings of
which must be metered, such as the sanitary hot water
installation, the potable cold water installation, the heat-
ing installation, the electric installation, the home auto-
mation installation or telecommunications installations,
are established through the hollow of the service areas,
by means of a central vertical pipe encompassing all the
pipes for the different services, from which branches to
trays extending throughout the different floors start, from
which in turn branches to each of the dwellings on each
floor start.

[0019] Therefore, each dwelling of the building can be
formed with the desired dimension simply by using the
construction modules necessary, using the correspond-
ing connections for light, water, gas installations, etc., of
the service area, such that if the distribution of a dwelling
is to be subsequently changed, it is only necessary to
disconnect the connections to be changed from the serv-
ice area and form the new connections necessary at the
new corresponding points, the new installations being
able to be made in an optimum and agile manner as the
connection service area can be accessed from the pas-
sage areas.

[0020] Inthe same sense, in a building erected accord-
ing to a specific dwellings distribution, when in the course
of time under certain circumstances, one of the owners
needs more space in his/her dwelling and the other owner
has extra space, the owners of consecutive dwellings
(both in the horizontal and vertical dimension) can trans-
fer the space of one or more contiguous modules of the
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dwellings to one another, this means that the building is
aresult of flexibly adapting adjacent, horizontal or vertical
dwellings, when desired, without altering the structural
formation of the construction assemble.

[0021] Hence, the system of the invention has very ad-
vantageous features for building flexible modular dwell-
ings, acquiring own identity and preferred character for
said function.

Description of the Drawings

[0022]

Figure 1 schematically shows a module of the con-
struction system according to the invention.

Figure 2 shows an elemental construction assembly
with

Figure 3 schematically shows the construction of a
dwelling with three private-space areas, by means
of construction with three modules, according to the
system of the invention.

Figure 4 is a diagram of the construction of two con-
secutive dwellings formed by four private-space ar-
eas, by means of respective constructions with four
modules, according to the system of the invention.

Figure 5 is a diagram of the construction of two con-
secutive dwellings, formed by six private-space ar-
eas with an equal distribution of private-space areas
in each of them, according to the system of the in-
vention.

Figure 6 is a diagram of the same construction as
the preceding Figure, one of the dwellings having
transferred a private-space area to the other dwell-
ing.

Figure 7 is a diagram of the construction of four con-
secutive dwellings with a common communication
center.

Figure 8 is an example of the distribution of two rows
of parallel dwellings, at the sides of a common pas-
sage area.

Figure 9 is an example of the distribution of two rows
of dwellings in two opposite directions from a com-
mon communication module.

Figure 10 is an example of the distribution of four
rows of dwellings in radial direction radiating from a
common communication module.

Figure 11 is an example of the construction of con-
secutive dwellings in a circular row.

Figure 12 is an example of the construction of dwell-
ings in two circular rows parallel to the sides of a
common passage area.

Figure 13 is a plan view of two rows of dwellings
parallel to the side of a common passage area, with
an embodiment of the interior distribution of the
dwellings.

Figure 14 is a diagram of the vertical distribution of
the common service installations in a building with
several floors, according to the invention.
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Figure 15 is a plan view of said distribution of the
common service installations in a building, according
to the invention.

Figure 16 is a diagram of the vertical distribution of
the private service installations in a building with sev-
eral floors, according to the invention.

Figure 17 is a plan view of said distribution of the
private service installations in a building, according
to the invention.

Detailed Description of the Invention

[0023] The object of the invention relates to a flexible
modular construction system, whereby a series of con-
secutive dwellings is formed both horizontally and verti-
cally, which are susceptible to a flexible dimensional var-
iation through the exchange of private-space areas be-
tween the consecutive dwellings, without altering the
general assembly of the building, the dwellings resulting
from the transformation being suitable to be legalized as
such.

[0024] The proposed system comprises arranging
three functional areas built in parallel, one of which is a
corridor area (1), another is a service area (2), and the
third is the private-space area (3) forming the private hab-
itable area of the dwellings, these three areas being
formed by means of modules (14) which form the building
of the construction when aligned horizontally and/or ver-
tically.

[0025] Each of the dwellings (5) can be formed with
the same or different amount and distribution of pri-
vate-space areas (3).

[0026] The corridor area (1) and the service area (2)
are formed by sections that only need to be juxtaposed
in the construction process, the service area (2) estab-
lishing a continuous vertical hollow space, through which
the doors for entering the dwellings (5) of the building are
formed, the elements (tubes, cables, etc.) of the service
installations (water, light, gas, communications, televi-
sion, etc.) provides in the building project being included
in said hollow space.

[0027] The elements of the service installations are re-
peatedly arranged in the services area (2) in areas cor-
responding to the width of the modules (4) forming the
dwellings (5), all those repeated installations which are
inside the service area (2) being connected with respect
to corresponding general supply points for the respective
services, such that in each of the component modules
(4) of the dwellings (5), the connections for the services
needed can be formed directly on the section of the serv-
ice area (2) corresponding with the respective module
(4).

[0028] Therefore, the distribution of the dwellings (5)
of a building project can be made as desired, arranging
the necessary modules (4) and forming the connections
for the services of each space on the section of the serv-
ice area (2) corresponding to the respective module (4),
the distribution of the equipment being able to be
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changed later by only disconnecting the existing equip-
ment from the connections on the sites where they are
located, and forming new connections on the service ar-
ea (2) at the points corresponding to the new location.
[0029] Likewise, given the sequential arrangement of
the modules (4) in the formation of the dwellings (5), and
the sequential arrangement of the dwellings (5) through-
out the building, starting from a specific distribution of the
building according to an original project according to the
particular needs at that time, for example the construction
of two consecutive dwellings (5), each of them formed
by six modules (4) , like the diagram or Figure 5, a di-
mensional redistribution to form several combinations
between the dwellings (5) can then be performed, for
example, one of them can transfer the private-space area
(3) of a module (4)to the other, whereby the first dwelling
(5) is now formed by five private-space areas (3) belong-
ing to five modules (4) and the second dwelling (5) has
seven private-space areas (3) belonging to seven mod-
ules (4), like the diagram of Figure 6, without needing to
alter the structural assembly of the building due to vari-
ation of the dwellings (5).

[0030] The transfer of private-space areas (3) and the
adaptation of the corresponding service areas (2), be-
tween the consecutive dwellings (5), both in horizontal
and in vertical, can comprise one or more modules (4)
which are found in the contiguous part of the dwellings
(5).

[0031] Inthese conditions, with the modularity and flex-
ibility concepts of the system of the invention, construc-
tions can be carried out where the dwellings (5) are se-
quentially distributed in a row along a services area (2)
and a corridor area (1), like the diagram of Figure 7, being
able to be at different heights, in relation to a communi-
cation center (6) between the different heights.

[0032] Likewise, constructions can be carried out
where the dwellings (5) are sequentially distributed in two
parallel rows at either side of a central passage area (1),
each of the rows of dwellings (5) being associated with
a corresponding service area (2), like the diagram of Fig-
ure 8.

[0033] With the same concept buildings with different
distribution of dwellings (5), at one or more heights, can
be formed, for example according to two opposite rows
from a communication center (6), like the diagram of Fig-
ure 9; according to several radial rows radiating from a
communication center (6), like the diagram of Figure 10;
according to a circular row, like the diagram of Figure 11;
or according to two circular rows atthe sides of acommon
passage area (1), like the diagram of Figure 12; these
examples are non-limiting, since any other distribution in
which at least one row of dwellings (5) formed with con-
secutive modules (4) attached on a service area (2), ar-
ranged in correlation with a passage area (1) in each
case complying with the evacuation and fire safety leg-
islation in force, may also be possible.

[0034] In any case, regardless of the modular forma-
tion and of distribution of the dwellings (5) of the buildings
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erected according to the system of the invention, to min-
imize the works to be performed of the installations of
said buildings, a service installation structure broken
down into common service installations, which consump-
tion does not need to be mitered, and private service
installations, which need a control for counting the indi-
vidual consumption of the dwellings (5), are envisaged.
[0035] The common service installations are estab-
lished through the hollows of the service areas (2), by
means of vertical pipes (7) including bundled individual
conduits for the different common services to be chan-
neled to each area, such as the ventilation installation,
the sanitation installation, the fume extraction installation
or the non-potable recovered water supply installation,
with connections in the upper level of the building or in
the basement area, where appropriate, as seen in Fig-
ures 14 and 15; branches starting from said vertical pipes
(7) tothe dwelling (5) on the different floors of the building.
[0036] The private services installations are in turn
formed through the hollow of the services areas (2), by
means of a central vertical pipe (8) encompassing all the
general pipes of the different private services, such as
the sanitary hot water installation, the potable cold water
installation, the heating installation, the electric installa-
tion, the home automation installation or telecommuni-
cations installations, branches starting from said central
vertical pipe (8) to trays (9) extending along the passage
area (1) on every floor of the building, as seen in Figure
16, in turn respective branches starting from said trays
(9) to trays (10) extending throughout the different dwell-
ings (5), from which is the corresponding connections in
each dwelling (5) are formed, as seen in Figure 17; these
connections of the dwellings (5) being provided by means
of a respective particular connections cabinet, provided
with fast connection systems for connecting the installa-
tions for the different services.

[0037] On the other hand, although the description of
the system has been made in relation to the specific ap-
plication for dwelling construction, under the same con-
cept of the invention, the system is also applicable for
forming other types of living spaces, such as offices,
shops, etc.

Claims

1. A flexible modular construction system, of the type
establishing the forming of the component spaces
of dwellings or other living spaces by means of mod-
ules associated with one another, characterized in
thatit comprises using the modules (4) each of which
has three established functional areas built in paral-
lel, one of which is a corridor area (1), another is a
service area (2), and the third is a private-space area
(3), a series of consecutive dwellings (5) being
formed by means of the modules (4), the service
area (2) being formed by a hollow space, through
which the entrances to the dwellings (5) from the
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10.

corridor area (1) are established, whereas elements
of the service installations to be incorporated are re-
peatedly arranged in said hollow space, which ele-
ments are connected with respective general supply
points correspondingly serving the building.

The flexible modular construction system according
toclaim 1, characterized in that, in the space of the
service area (2), the elements of the service instal-
lations are arranged repeated in areas correspond-
ing to the width of the modules (4) forming the dwell-
ings (5)

The flexible modular construction system according
to claim 1, characterized in that the corridor area
(1) and the service area (2) are formed by modular
sections attached to one another.

The flexible modular construction system according
to claim 1, characterized in that the series of dwell-
ings (5) isarranged sequentially in a row with respect
to a service area (2) and a corridor area (1).

The flexible modular construction system according
to claim 1, characterized in that the series of dwell-
ings (5) is arranged sequentially in two parallel rows
with respect to respective service areas (2) and a
common intermediate corridor area (1).

The flexible modular construction system according
to claim 1, characterized in that the series of dwell-
ings (5) is arranged in two or more radial rows radi-
ating from a communication center (6) for commu-
nicating with one another.

The flexible modular construction system according
to claim 1, characterized in that the series of dwell-
ings (5) is arranged in a circular distribution.

The flexible modular construction system according
to claims 1 and 4 to 7, characterized in that the
series of dwellings (5) is arranged in sequential rows
at different heights, with a communication center (6)
for communicating with one another.

The flexible modular construction system according
to claim 1, characterized in that the common serv-
ice installations are formed through the hollows of
the service areas (2), by means of vertical pipes (7)
including, bundled individual conduits for the differ-
ent common services to be channeled to each area.

The flexible modular construction system according
to claim 1, characterized in that the private service
installations are formed by the hollow of the service
areas (2), by means of a central vertical pipe (8) en-
compassing all the general pipes for the different pri-
vate services, branches starting from said central
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vertical pipe (8) to trays (9) extending along the cor-
ridor area (1) on every floor of the building, in turn
respective branches start from strays (9) to trays (10)
expending throughout the different dwellings (5),
from which the corresponding connections in each
dwelling (5) are formed.
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