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Description

OBJECT OF THE INVENTION

[0001] The object of the present invention, as estab-
lished in the title of the invention, is to provide an indus-
trialised module for prefabricated housing solutions that
serves as a construction unit for creating any type of
building by means of the juxtaposition of the units.
[0002] The present invention is characterised by the
special construction characteristics of each and every
one of the elements forming part of the module, and their
relative arrangement and inter-relation, achieving a mod-
ule that enables a series of requirements related to hab-
itability and safety reinforcement to be resolved, given
that the use for which itis intended requires certain highly
demanding technical responses.

[0003] The present invention therefore pertains to
modular assemblies. More specifically, it pertains to mod-
ular assemblies made from metal structures that seek to
resolve housing problems.

BACKGROUND TO THE INVENTION

[0004] In the prior state of the art, different modular
construction solutions are known; however, none simul-
taneously offers features such as reinforcement, resist-
ance to load requirements, a high level of thermal and
acoustic comfort and simplicity of transport and assem-
bly, enabling the solution to be disassembled and reas-
sembled easily for transport.

[0005] FR 2 267 435 A1 discloses an industrialised
module for prefabricated housing solutions comprising:

- aroof made with three levels, a first level, followed
by a second level and finished with a third level,

- a series of pillars joined at their upper ends to the
third level and at the lower end to the ground and

- alowerslabjoinedtothe pillars and further supported
by a series of central supports
where

- thefirstlevel of the roof comprises a perimeter frame
and

- the second level of the roof comprises a first perim-
eter frame and a support on which a ribbed sheet is
positioned.

[0006] The object of the present invention is therefore
to develop

1.- Amodule all of whose facades are reinforced with
sheet steel

2.- Amodule capable of accommodating a thickness
of 60 cm throughout the entire surface of its roof
through the positioning of superimposed sand bags
that will serve to damp against strong shocks, pro-
vided with a monolithic structure resistant to strong
load demands.
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3.- A module that offers a high level of thermal and
acoustic comfort to enable all forms of activity to be
performed, ranging from those a simple warehouse
to homes of a high aesthetic and functional level.
4.- A module capable of being transported to its site
over long distances and assembled rapidly, capable
of creating residential complexes by joining a series
of units as required by different designs.

[0007] In summary, it involves the creation of a pro-
duction model whose functions satisfy a series of require-
ments of different kinds as described above, developing
amodule as described below the essence of which is set
outin Claim 1.

DESCRIPTION OF THE INVENTION

[0008] The object of the presentinvention is to provide
an industrialised module that serves as a construction
unit for creating any type of building by means of the
juxtaposition of said units. The particularity of the module
is that it satisfies a series of requirements related to hab-
itability and safety reinforcement, since the use for which
itis intended is required to meet certain highly demanding
technical requirements.

[0009] The modules comprising the invention are pro-
vided with all the elements necessary to allow for any
requirement of use. The modules may be used to form
anything from a simple warehouse to homes with a high
degree of comfort. The modules are sized to comply with
any legislative consideration with regard to size of spac-
es, lighting, ventilation and thermal and acoustic insula-
tion, and are capable of accommodating any type of elec-
trical or plumbing installation, or any that may be request-
ed in concealed, accessible and protected form, within
the parameters of international regulations.

The mostimportant feature of the module lies in its safety
functions.

[0010] It comprises a reinforced module capable of re-
sisting major shocks and thus guaranteeing the safety of
the occupants. The facades and roof of the module are
reinforced, with all walls linked to the exterior of the con-
struction protected.

[0011] Reinforcement of the facades has been
achieved by incorporating sheet steel of at least 3 mm in
thickness into the envelope, which can be modified to
meet greater safety requirements simply by increasing
said thickness. The sheets are arranged in such a way
as to form a construction element like any other, capable
of serving as a support for other construction elements
such as finishes, woodwork, installations, etc.

[0012] A design is achieved of reinforcing sheet capa-
ble of being incorporated with standard norms of modu-
lation, making it highly compatible with the standardised
dimensions of all products on the market.

Another of the design challenges satisfied by the module
comprising the invention is reinforcement of the roof. The
covering structure is capable of resisting a permanent
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load of 22 tonnes, allowing a safety cushion to be installed
consisting of sand bags with thicknesses of up to 60 cm,
thus guaranteeing that strong shocks are absorbed with-
out altering the stability and safety of the dwelling. For
greater safety the module has two roof slabs spaced in
such a way that a free space is formed between them to
absorb possible warping that might affect the habitable
area.

[0013] The module has been designed in such a way
as to enable some of the elements comprising the struc-
ture to be transferred in assembled form from the factory,
thus minimising assembly times and the resources and
personnel required for on-site construction.

[0014] Once the pillars holding up the structure have
been erected, the lower floor slab and the double roof
slab will be fitted into the top of the pillars in a fast and
effective process and with a degree of precision that will
allow perfect structural stability. Finally, the trusses or
latticework crowning the roof, which will provide support
to the roof finishing, will be installed. Once the structure
has been installed, the other elements comprising the
module will be incorporated simply until finishing.
[0015] The pillars are designed in such a way that, in
addition to their structural function, they can accommo-
date concealed installations such as downspouts for wa-
ter collecting on the roof and other installations running
through the cavity in the facade walls. In turn, they act
as a support for the ground and roof slabs which will be
joined to them via bushings allowing the slab to be thread-
ed along the pillar.

[0016] The required damping in the roof has been
achieved by means of a double slab. These two slabs
are spaced at a distance of 20 cm, allowing considerable
warping resulting from shock on the upper slab to be
minimised by being transmitted to the lower slab.
[0017] Becausethe enclosingelements of facades and
side walls are in sheet steel of a minimum thickness of
3 mm, it is difficult to ensure they can be installed man-
ually on site. In principle, this means that their size must
be limited to allow this goal to be achieved. The dimen-
sions must be modular and compatible with norms es-
tablished by other elements forming part of the module
with standard dimensions. This element has tray dimen-
sions of 50 cm in width by 2.50 m in height, and a weight
of approximately 45 kg, allowing manoeuverability and
manual installation on site. This configuration allows con-
tinuous facade walls to be created simply by juxtaposing
elements, also enabling openings to be provided, be they
windows or doors, simply by altering the length. They are
designed to accommodate the facade finish, since when
the two are joined, a strip is created to which it will be
possible to bolt or adhere any type of finish.

[0018] These elements will be anchored to the edges
of the upper and lower slabs to form a continuous wall
providing the entire assembly with the required reinforce-
ment. Importantly, in this way integration is achieved
within the facade wall. The reinforcement is arranged as
asheetinthe wall which together with the insulating panel
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and the cavity provided between the two elements gives
an optimal functional response to the requirements de-
manded.

Inorderto provide a structural response to the constraints
arising from the strong loads caused by the placing of
sand on the roof and the condition of damping against
shocks, the prefabricated structures have been rear-
ranged in order to allow all elements to be adapted to the
required specifications, without sacrificing the design phi-
losophy. The structural calculation requires pillars and
slabs designed to warp within very restricted limits, given
that the other elements forming the module remain un-
altered by the effect of the loads.

[0019] Unless otherwise indicated, all technical and
scientific elements used in this specification have the
meaning habitually understood by a person skilled in the
art to which this invention pertains. In the practice of the
present invention, similar or equivalent procedures and
materials to those described in the specification may be

used.

[0020] Throughout the description and the claims the
word "contains", "comprises" and any variations thereon
shall not be intended to exclude other technical charac-
teristics, additives, components or steps. For experts in
the field, other objects, advantages and characteristics
of the invention will emerge partly from the description

and partly from practice with the invention.

DESCRIPTION OF FIGURES

[0021] To complete the description made herein and
in order better to aid understanding of the characteristics
of the invention, according to a preferential example of
a practical embodiment thereof, this description is ac-
companied by a set of drawings showing as follows in
indicative, but not limitative terms.

Figure 1 shows a general perspective view of part
of the structure of the industrialised module compris-
ing the invention.

Figure 2 shows a cross-section view of the module.

Figure 3 shows a lengthwise cut-away view of the
module.

Figure 4 shows a perspective detail of a pillar from
the module.

PREFERRED EMBODIMENT OF THE INVENTION.

[0022] According to the figures, one preferred embod-
iment of the proposed invention is described below.
[0023] As shown in Figures 1 to 3, the industrialised
module forming the invention comprises:

- A roof made with three levels, a first level (1), fol-
lowed by a second level (2) and finished with a third
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level (3)

- A series of pillars (16) joined at their upper ends to
the third level (3) and at the lower end to the ground
and to

- Alowerslab (17) joined to the pillars and further sup-
ported by a series of central supports (18)

[0024] Thefirstlevel (1) of the roof comprises a perim-
eter frame (4) and a first ribbed sheet (5) whose function
is to allow rainwater to run off via the pillars (16). The
roof is lean-to, with a single pitch of 4%.

[0025] The second level (2) of the roof comprises a
first perimeter frame (8) preferably, of standard IPE steel
profile and a series of first tubular crossbeams (9) on
which a second ribbed sheet (10) is placed, leaving the
first level (1) joined to the second level (2) by means of
a series of side lattices (7) and intermediary lattices (6).
[0026] The second ribbed sheet (10) may have a thick-
ness of 0.6 mm and will serve to support the load for the
upper reinforcement consisting of a cushion of sand bags
with a thickness of 60 cm.

[0027] The third roof level (3) comprises a second pe-
rimeter frame (11) and a series of second tubular cross-
beams (12) under which thermal and acoustic insulation
in mineral wool (13) is laid under which a waterproof
wooden board (14) is laid, and in turn, under the latter,
a series of folded sheet slats (15) forming a false ceiling.
[0028] Thefacadesand sidewalls are made with sand-
wich panels (19) formed by a steel sheet, followed by a
core of high-density polyurethane foam, closed off with
a second steel sheet. In one possible embodiment the
thickness of the different elements might be as follows:
for the external steel sheets a thickness of 0.5 mm; for
the internal insulation, a thickness of 60 mm.

[0029] This arrangement achieves 0.32 W/m2 K of
heat insulation, between 30 and 35 DB of acoustic insu-
lation depending on the frequency and afire classification
of B s3, dO.

[0030] The sandwich panel (19) can be covered exter-
nally with a phenolic board (20) 6 mm in thickness, and
internally by a pillar finish (21) in white lacquered sheet.
The flooring is in synthetic wood parquet which in one
possible embodiment might comprise:

- awood laminate (22) of 7 mm in thickness

- followed by a fire-resistant MDF board (23) of 25 mm
in thickness

- followed by mineral wool heat insulation (24) of 100
mm in thickness

- followed finally, a waterproof wooden board (25) of
8 mm in thickness.

[0031] The entire interior can be protected with a skirt-
ing board (26).

[0032] Figure 4 shows a depiction of a pillar (16) which,
as can be seen, is a hollow structure which allows con-
cealed passage of downspouts for water gathered on the
roof and accommodation of other installations running
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through the cavity of the facade walls. In turn, they act
as a support for the ground and roof slabs which will be
joined to them via bushings allowing the slab to be thread-
ed along the pillar. At the upper end of each pillar (16)
there is a connection head (16.1), while at the lower end
there is a base (16.2) connecting to the ground and to
the lower slab (17).

[0033] Other construction elements are:

Partition walls: Formed by sandwich panel sheet of 0.5
mm in thickness, polyurethane foam core of 60-40 mm
in thickness and sheet of 0.5 mm in thickness. This ar-
rangement achieves 0.46 W/m2 K of heat insulation, be-
tween 25 and 30 DB of acoustic insulation, depending
on the frequency, and a fire classification of B s3 dO.
[0034] Exterior and interior doors: The exterior access
door to the dwelling is provided in panelled aluminium
with a safety lock. The interior doors envisaged are of
aluminium frame with galvanised steel sheet, white with
PVC handles.

[0035] Windows: Sliding windows with 2 aluminium
sheets and double glazing, thickness 4/6/4 m.

[0036] Pack of sanitary appliances and taps. Sanitary
appliances are in white porcelain, of the Roca brand or
similar, with mixer taps in wash-hand basins and sinks
and double taps in the shower. A toilet of the same ma-
terial characteristics is included.

[0037] Plumbing and electrical installations. The
plumbing installations are made as per legislation using
copper pipes. The predicted drainage is limited to evac-
uation from the toilet and kitchen sink by means of 90
mm diameter PVC pipes.

[0038] All conduits will be hidden and the possibility is
envisaged of installing an electric water heater as an im-
provement to ensure a supply of domestic hot water.
[0039] Connections will be made by the fitter/develop-
er. Drainage will be installed by the customer in the foun-
dation bed.

[0040] The electrical installation will be made with con-
cealed corrugated pipe and fitted mechanisms and junc-
tions. The sections of the conductor filament meet the
specifications of the Low Voltage Electrotechnical Reg-
ulations (Reglamento Electrotécnico de Baja Tension)
(RD 2143/1973), for a basic degree of electrification.
[0041] Three circuits are installed:

C1.- 10 amp lighting
C2.- 16 amp sockets and general use
C3.- Cooker 25 amps

[0042] Having sufficiently described the nature of the
present invention, and the means of implementing it, it
is noted that within the same essence, it may be made
in other embodiments differing in detail from that indicat-
ed herein as an example, and to which the protection
obtained shall equally extend, provided that it does not
alter, change or modify its basic principle.
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Claims

Industrialised module for prefabricated housing so-
lutions comprising:

- a roof made with three levels, a first level (1),
followed by a second level (2) and finished with
a third level (3),

- aseries of pillars (16) joined at their upper ends
to the third level (3) and at the lower end to the
ground and

-alowerslab (17) joined to the pillars and further
supported by a series of central supports (18)
where;

- the first level (1) of the roof comprises a perim-
eter frame (4) and a first ribbed sheet (5),

- the second level (2) of the roof comprises a
first perimeter frame (8) and a series of first tu-
bular crossbeams (9) on which a second ribbed
sheet (10) is positioned, leaving the first level
(1) joined to the second level (2) by means of a
series of side lattices (7) and intermediary lat-
tices (6) and

- the third roof level (3) comprises a second pe-
rimeterframe (11) and a series of second tubular
crossbeams (12) under which thermal and
acoustic insulation in mineral wool (13) is laid
under which a waterproof wooden board (14) is
laid, and in turn under the latter a series of folded
sheet slats (15) forming a false ceiling.

Industrialised module for prefabricated housing so-
lutions in accordance with Claim 1, characterised
by the fact that the thickness of the second ribbed
sheet (10) may be 0.6 mm and will serve to support
the load for the upper reinforcement consisting of a
cushion of sand bags with a thickness of 60 cm.

Industrialised module for prefabricated housing so-
lutions according to any of the above claims, char-
acterised by the fact that the facades and side walls
are made with sandwich panels (19) formed by a
steel sheet, followed by a high-density polyurethane
foam core, closed off by a second steel sheet.

Industrialised module for prefabricated housing so-
lutions in accordance with Claim 3, characterised
by the fact that the thickness of the differentelements
of the sandwich panel (19) is as follows: for the ex-
ternal steel sheets, 0.5 mm; for the internal insula-
tion, 60 mm.

Industrialised module for prefabricated housing so-
lutions in accordance with Claims 3 or 4, character-
ised by the fact that the sandwich panel (19) is ex-
ternally covered by a phenolic board (20) of 6 mm in
thickness, and internally by a pillar finish (21) in white
lacquered sheet.
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Industrialised module for prefabricated housing so-
lutions in accordance with any of the above claims,
characterised by the fact that the module has floor-
ing which is a synthetic wood parquet comprising:

- a wood laminate (22) of 7 mm in thickness,

- followed by a fire-resistant MDF board (23) of
25 mm in thickness,

- followed by mineral wool heat insulation (24)
of 100 mm in thickness

- and finally, a waterproof wooden board (25) of
8 mm in thickness.

Industrialised module for prefabricated housing so-
lutions in accordance with any of the above claims,
characterised by the fact that the pillars (16) have
a hollow structure to accommodate downspouts and
installations, having at their upper end a connection
head (16.1), while at the lower end they have a base
for connection (16.2) to the ground and to the lower
slab (17).

Patentanspriiche

Industrialisiertes Modul fir vorgefertigte Wohnl6-
sungen bestehend aus:

- einem Dach, das aus drei Ebenen besteht, ei-
ner ersten Ebene (1), gefolgt von einer zweiten
Ebene (2) und abgeschlossen mit einer dritten
Ebene (3),

- einer Reihe von Pfeilern (16), die an ihren obe-
ren Enden mit der dritten Ebene (3) verbunden
sind und am unteren Ende mit dem Boden und
- einer unteren Platte (17), die mit den Pfeilern
verbunden ist und ferner durch

eine Reihe von mittleren Stiitzen getragen wird,
wobei

- die erste Ebene (1) des Daches aus einem
umlaufenden Rahmen (4) und einem ersten Rif-
felblech (5) besteht,

- die zweite Ebene (2) des Daches aus einem
ersten umlaufenden Rahmen (8) und einer Rei-
he von ersten rohrférmigen Quertragern (9), auf
denen ein zweites Riffelblech (10) angeordnet
ist, wobei die erste Ebene (1) mit der zweiten
Ebene | (2) verbunden bleibt

mit Hilfe einer Reihe von seitlichen Gittern (7)
und Zwischengittern (6) und

- die dritte Dachebene (3) aus einem zweiten
umlaufenden Rahmen (11) und einer Reihe von
zweiten rohrfdrmigen Quertréagern (12) besteht,
unter denen eine Warme- und Schallddmmung
aus Mineralwolle (13) verlegt ist, unter der eine
wasserdichte Holzplatte (14) verlegtist und un-
ter der wiederum eine Reihe von gefalteten
Blechlamellen (15) verlegt ist, die eine abge-
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hangte Decke bilden.

Industrialisiertes Modul fir vorgefertigte Wohnl6-
sungen nach Anspruch 1, dadurch gekennzeich-
net, dass die Dicke des zweiten Riffelblechs (10)
0,6 mm betragen kann und dazu dient, die Last fir
die obere Verstarkung zu tragen, die aus einem Pols-
ter aus Sandsacken mit einer Dicke von 60 cm be-
steht.

Industrialisiertes Modul fir vorgefertigte Wohnlo-
sungen nach einem der vorgenannten Anspriiche,
dadurch gekennzeichnet, dass die Fassaden und
Seitenwande aus Sandwichplatten (19) bestehen,
die aus einem Stahlblech gebildet werden, gefolgt
von einem Kern aus hochdichtem Polyurethan-
schaum, der durch ein zweites Stahlblech abge-
schlossen wird.

Industrialisiertes Modul fir vorgefertigte Wohnlo-
sungen nach Anspruch 3, dadurch gekennzeich-
net, dass die Dicke der verschiedenen Elemente
der Sandwichplatte (19) wie folgt ist: fiir die dul3eren
Stahlbleche 0,5 mm; fir die innere Dammung 60
mm.

Industrialisiertes Modul fir vorgefertigte Wohnl6-
sungen nach den Anspriichen 3 oder 4, dadurch
gekennzeichnet, dass die Sandwichplatte (19) au-
Ren mit einer 6 mm dicken Phenolplatte (20) und
innen mit einer Saulenverkleidung (21) aus weil} la-
ckiertem Blech verkleidet ist.

Industrialisiertes Modul fir vorgefertigte Wohnl6-
sungen nach einem der vorgenannten Anspriiche,
dadurch gekennzeichnet, dass das Modul einen
Bodenbelag aufweist, der ein synthetisches Holz-
parkett ist bestehend aus:

- einem 7 mm dicken Holzlaminat (22),

- gefolgt von einer 25 mm dicken feuerfesten
MDF-Platte (23),

- gefolgt von einer 100 mm dicken Warmedam-
mung aus Mineralwolle (24)

- und schlief3lich einer 8 mm dicken wasserfes-
ten Holzplatte (25).

Industrialisiertes Modul fir vorgefertigte Wohnl6-
sungen gemaf einem der vorgenannten Anspriiche,
dadurch gekennzeichnet, dass die Pfeiler (16) ei-
ne hohle Struktur zur Aufnahme von Fallrohren und
Installationen aufweisen, die an ihrem oberen Ende
einen Verbindungskopf (16.1) haben, wahrend sie
am unteren Ende eine Basis zur Verbindung (16.2)
mit dem Boden und mit der unteren Platte (17) ha-
ben.
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Revendications

Module industrialisé pour des solutions de logement
préfabriqué comprenant :

- Un toit composé de trois niveaux, un premier
niveau (1), suivi d’'un deuxiéme niveau (2) et ter-
miné par un troisieme niveau (3)

- Une série de piliers (16) reliés a leur extrémité
supérieure au troisieme niveau (3) et a leur ex-
trémité inférieure au sol et

- Une dalle inférieure (17) reliée aux piliers et
soutenue par une série de supports centraux
(18)

ou ;

- le premier niveau (1) du toit comprend un cadre
périphérique (4) et une premiere téle nervurée
(5),

- le deuxiéme niveau (2) de la toiture comprend
un premier cadre périmétrique (8) et une série
de premieres traverses tubulaires (9) sur les-
quelles est placée une deuxieme tole nervurée
(10), laissant le premier niveau (1) relié au
deuxieme niveau (2) par une série de treillis la-
téraux (7) et de treillis intermédiaires (6) et

- le troisiéme niveau de toit (3) comprend un
deuxieme cadre périmétrique (11) et une série
de deuxiémes traverses tubulaires (12) sous
lesquelles est posée une isolation thermique et
acoustique en laine minérale (13) sous laquelle
est posée une planche de bois étanche (14), et
ason tour sous cette derniére une série de lattes
en tole pliée (15) formant un faux plafond.

Module industrialisé pour les solutions de logement
préfabriqué selon la revendication 1, caractérisé
par le fait que I'épaisseur de la deuxieme tble ner-
vurée (10) peut étre de 0,6 mm et servira a supporter
la charge pour le renforcement supérieur constitué
d’un coussin de sacs de sable d’'une épaisseur de
60 cm.

Module industrialisé pour des solutions de loge-
ments préfabriqués selon I'une des revendications
ci-dessus, caractérisé par le fait que les fagades
et les parois latérales sont réalisées avec des pan-
neaux sandwich (19) formés par une téle d’acier,
suivie d'une ame en mousse de polyuréthane haute
densité, fermée par une deuxieéme téle d’acier.

Module industrialisé pour des solutions de logement
préfabriqué conformément a la revendication 3, ca-
ractérisé par le fait que I'épaisseur des différents
éléments du panneau sandwich (19) estla suivante :
pour les tdles d’acier extérieures, 0,5 mm ; pour l'iso-
lation intérieure, 60 mm.
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Module industrialisé pour solutions de logement pré-
fabriquées selonlarevendication 3ou4, caractérisé
par le fait que le panneau sandwich (19) est recou-
vert extérieurement par un panneau phénolique (20)
de 6 mm d’épaisseur, et intérieurement par une fini-
tion de pilier (21) en téle laquée blanche.

Module industrialisé pour des solutions de logement
préfabriqué conformément a I'une des revendica-
tions ci-dessus, caractérisé par le fait que le mo-
dule comporte un revétement de sol qui est un par-
quet en bois synthétique comprenant :

- un stratifié de bois (22) d’'une épaisseur de 7
mm

- suivi d’un panneau MDF (23) résistant au feu
de 25 mm d’épaisseur

- suivie d’une isolation thermique en laine miné-
rale (24) de 100 mm d’épaisseur

- etenfin, une planche de bois imperméable (25)
de 8 mm d’épaisseur.

Module industrialisé pour des solutions de logement
préfabriqué conformément a I'une des revendica-
tions ci-dessus, caractérisé par le fait que les pi-
liers (16) ont une structure creuse pour accueillir les
tuyaux de descente et les installations, ayant a leur
extrémité supérieure une téte de raccordement
(16.1), tandis qu’a I'extrémité inférieure ils ont une
base pour le raccordement (16.2) au sol et a la dalle
inférieure (17).
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