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Description

[0001] The presentinvention relates to a partition wall
for internal rooms available for residential or industrial
buildings. The purpose of the invention is to dissipate the
energy induced by vibratory events.

[0002] The invention relates to a wall with a metal
frame and panels, it is preferably made of glass, and it
has devices enabling the dissipation of energy induced
by natural or unnatural events, such as seismic events,
explosions, vibrations from operating machines, etc.; its
characteristics are able to contain the collapse and over-
turning of said wall, which is therefore suitable to be used
as a life-saving partition wall.

[0003] On the topic of seismic events, over time, it has
been highlighted the poor capacity of most existing build-
ings to withstand seismic stress, with the only exception
of latest buildings, which fulfil the construction criteria,
and also situations caused by ground’s vibrations due to
the action of operating machinery, explosions due to
demolition, etc.

[0004] Duringan earthquake, the building mustbe able
towithstand seismic events, as well as keepinginternal or
external walls from detaching or tipping over; in the event
of this occurrence, the outcome would be a partial or total
damage of the building as well as personal injuries.
[0005] In orderto improve the response of the building
to dynamic vibrations, whether it is a new or renovated
building, it is necessary to ensure that non-structural
elements (such as masonry partitions and curtain walls,
etc.) do not impede the strength of the load-bearing
structure by modifying its freedom of movement. It is
necessary that non-structural elements do not modify
the behaviour of the building’s structure and provide help
to some extent to the improvement of the resistance to
dynamic stress. Therefore, the characteristics of room
dividers must be able to absorb and dissipate the vibra-
tion energy generated during an event, such as an earth-
quake, either through appropriate connections to the
masonry, in order to improve the overall behaviour of
the building to dynamic stress, or otherwise by allowing
these dividing elements to be subject to controlled de-
formation and dissipating the energy within them.
[0006] For example, during an earthquake, the dy-
namic actions are developed on the structures and the
reactions of non-structural elements create a system of
forces with bending and shear stresses working on the
plane of these elements.

[0007] In this respect, for this purpose the partition
element must be able to withstand these stresses and
dissipate the vibration energy released, as far as possi-
ble.

[0008] The partition wall, which is the main object of the
present invention, is made by a panel 9 preferably of
glass, anditis placed in a perimetral frame, which is made
of metallic material and by particular elements placed
between the panel and the frame, having the function of
dissipating vibration energy and also allow the low friction
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sliding of the panel in relation with the frame.

[0009] The state of the art provides energy dissipating
solutions linked to seismic-resistant elements, as can be
seen in some of the patents below, these elements are
made of masonry or polymeric composite materials or
wood. The document US9238919B2 describes a seismic
insulation system, which has an insulation device linked
to the edge of a superstructure placed in a vertical direc-
tion. There is also an energy sink, which is linked to the
superstructure placed in a horizontal direction. An addi-
tional energy sink is provided to reduce the vibration of
the superstructure related to the ground, thanks to its
expansion or contraction in a horizontal direction.
[0010] The document W02014147598A2 describes
an anti-seismic device, which has a sliding outline char-
acterised by a groove or a glide. A skid is engaged
longitudinally with the glide or groove and it is fastened
to a beam. There is also a deformable element with
elastoplastic characteristics, which is rigidly connected
to the skid with a deformable support as a result of
movement along the glide.

[0011] Document CNI04389355A describes a dissipa-
tive seismic system with a housing connected to an
energy sink. One end of the housing is fixed with a
slideway which is integral with the end part of a fitting.
The housing is connected with a skid which is provided
with a rib, wherein the end of the housing is linked with a
shape memory alloy wire connected with a pre-stress
element. These anti-seismic devices, like others pro-
posed, have application challenges, indeed, they are
made up with a number of components that require a
pre-assembly, moreover they are not cheap and they are
bulky, because they have been designed for masonry
wall thicknesses, so it is not easy to adapt them in the
events of renovations, which requires invasive interven-
tions. The application of such devices requires high costs
and substantial changes to the built environment. More-
over, the documents reported herein only concern the
dissipative device applicable to traditional masonry or
wooden building elements and cannot be used in the
context of the solution proposed herein due to the lack of
space, cost and difficulty of application.

[0012] We mention other documents such as WO
2004/09398 A1 and WO 2011/048559 A1 which consti-
tute technical background. One of the main purposes of
the present invention is to realize a partition wall system
with panels, preferably made of glass, with a particularly
feature, it has the capacity to dissipate the energy in-
duced by vibratory phenomena such as an earthquake
and without risk of collapsing, it can guarantee the safety
of those nearby thanks to the absence of blunt objects
produced by said wall.

[0013] Another purpose of the present invention is a
partition wall with panels, preferably made of glass, which
are easy to install, and also easy to build, keeping low
production costs.

[0014] Another consequential purpose of the present
invention is to obtain a partition wall with controlled
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deformability, which is able to absorb and dissipate the
energy generated by a vibratory phenomenon such as a
seismic event or else, it positively works together with the
structure to which it is bound.

[0015] The invention is defined by the features of the
appended claims.

[0016] According to the invention, this purpose is
achieved by the combination of a metal frame surround-
ing one or more panels, preferably made of glass, and
one or more elements with the energy dissipation capa-
city which are placed between said frame and said pa-
nels. The elements have the capacity of absorbing vibra-
tion energy, from now on "PAD" 1, they have a shape, size
and properties such as to enable vibration insulation of
the mass of the preferably glass panels from the sur-
rounding frame. Thus, there is a coupling between the
panels and the frame, so the panels are able to move
within certain limits and with respect to the frame, whichis
integral with the structure, and under the effect of vibra-
tions. In other words, there is a coupling between the
panels and the frame, this couple is able to dissipate the
energy by the power of the properties of the PAD 1
connection elements, since there is no perfectly rigid
connection, just as there is no perfectly elastic connec-
tion between the panels and the frame, but there is a
connection with vibration damping, which is permitted by
the viscoelastic properties of the elastomer or elasto-
mers, and by which the PAD 1 are made. Exploiting
the concept of energy dissipation, it is possible to pursue
safety without increasing the stiffness and/or resistance
of the wall components, thus the dimensions of the
structural profiles can be limited and consequently it is
possible to avoid the insertion of bracing and reinforce-
ment elements in the blind areas of the wall.

[0017] Thepresentinventionintroduces the innovative
element of partition walls with panels, preferably made of
glass, and with a controlled deformability, also capable of
dissipating vibration energy.

[0018] Regarding the partition walls, with panels made
of glass or other typical construction material, the char-
acteristic of the present invention is represented by the
controlled deformability and dissipation of the vibration
energy, indeed it is referred to the "PAD" elements 1,
which are made of viscoelastic elastomeric material, to
the adjustable skids 2 and to the fixed skids 3, both are
made of low friction material, they support and guide the
said panel 9, and they allows the PADs 1 to be activated in
a horizontal direction under the action of the induced
stresses and to perform the energy dissipation function.
[0019] Withreference to the figures shown, please find
below the description of the object of the present inven-
tion in detail:

- Fig.1 represents the section of the partition wall in
relation with the elements characterising the dissi-
pative and anti-tilting properties.

- Fig.2 represents an axonometric detail projection of
the frame section fixed to the floor.
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- Fig.3 represents an axonometric detail projection of
the frame section fixed to the ceiling.

[0020] The graphical representation shown in the fig-
ures below have the only purpose of simplifying the
understanding of the description, but they are not binding
in terms of shape or dimensions.

[0021] The abovementioned partition wall with panels,
preferably made of glass, which is the object of the
present invention, have a metal frame made with profiled
elements, within which the elements characterizing the
invention are placed.

[0022] The metal profile 4 in the composition of two
horizontal segments and two vertical segments defines
the base frame that surrounds and contains one or more
panels preferably made of glass 9.

[0023] The horizontal segment of the frame on the
ceiling, said profile 4, is located inside an integral C profile
5 with the ceiling, and it houses one or more skids 3,
equally spaced and with a suitable length, and they are
made with anti-friction or low friction coefficient material
related with the material used for the profiles. The above-
mentioned C profile 5 together with said skid 3 acts
together as sliding guide of said profile 4, they provide
the frame of said partition wall with anti-tilting properties
under the dynamic actions produced by a vibration phe-
nomenon, thus allowing only the horizontal movementon
the plane of the abovementioned wall. Inside the men-
tioned profile 4, on the ceiling side, the arms 7 are located
in a sliding cylindrical coupling, in number of one or more
pairs; the arms are put accordingly to house the elements
6 which are involved in the transversal control of said
panel, preferably glass made 9.

[0024] Based on the configuration requirements, the
abovementioned control elements 6 may operate as
panellocking or as sliding containment. Once positioned,
the mentioned arms 7 are locked to the frame with a
screw fixing.

[0025] The horizontal segment of the floor-side frame,
said profile 4, is rigidly fixed to the floor, itkeeps inside one
or more pairs of the said sliding cylindrical coupling arms
7; each pair of said arms 7 is able to support one pair of
said PAD 1 and, once positioned, are fixed to the frame
with screws. The said PAD 1 are combined with the said
arms 7 and with the mentioned panel, which is preferably
glass made 9, through a rigid chemical coupling that
cannot be disassembled (glues or adhesives etc. are
used in this case), otherwise if it is a mechanical coupling
the parts can be disassembled (use of co-moulded metal
inserts to fix with screws, etc.). In this case the joined
components are integral. The possibility of being able to
choose the number of couples of said PAD 1, which are
located within the configuration of said partition wall,
makes it adaptable to the needs of energy dissipation;
forinstance, itis useful for the classification of the seismic
zone where the said wall is used, and it is also functional
for the relative position of said wall with respect to the
direction of propagation of the seismic stresses, lastly it
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defines the controlled deformability according to the
needs.

[0026] Based on the floor configuration, the above-
mentioned profile 4 houses a height-adjustable and long-
itudinally sliding skid 2, itis necessary for the alignment of
the panels. The abovementioned skid 2, which is made of
a material with a low friction coefficient, allows the proper
setting of said panels, which are preferably glass made 9;
the skid 2 allows the panels to slide horizontally, so it
activates the said PAD 1, which is responsible for the
dissipation of the vibration energy. The uprights of the
wall frame also have the said profile 4 with one or more
pairs of the abovementioned arms 7, which are housed
inside jointly with one or more pairs of said containment
elements 6, and with the functions previously described.
[0027] A pairofcovers 8foreach said profile 4 allow the
protection of the internal components of the frame and
guarantee an aesthetic value.

[0028] The mentioned partition wall, which panels are
preferably glass made, is subjected to seismic stress
tests simulated in the laboratory, this test has demon-
strated the goodness of the invention, and thus it has
fulfilled the expectations.

Claims

1. Controlled deformability partition wall comprising the
following features:

- a frame defined by several metallic profiles (4)
as floor profiles and as ceiling profiles which are
suitable to host inside itself arms (7), which are
connected to the said profiles (4) with cylindrical
sliding coupling and panels preferably made of
glass (9),

- a plurality of pairs of abovementioned arms (7)
with a sliding cylindrical coupling to said metal
profiles (4), which are suitable to support PADs
(1) and containment elements (6),

- a plurality of said viscoelastic elastomer PADs
(1) arranged on said metal profile (4), preferably
on the floor, which are suitable to interact with
said glass panels (9) to dissipate vibration en-
ergy,

- a plurality of containment elements (6) ar-
ranged on the metal profile (4), preferably at
the ceiling and on the uprights, suitable for con-
taining transversal displacements of said pre-
ferably glass panels (9),

- a plurality of height-adjustable skids (2) made
with a low friction coefficient material, which is
placed inside said horizontal floor profile (4),
enable the levelling and the longitudinal sliding
of the said panel, which are preferably glass
made (9), and

- a plurality of sliding skids (3), which are placed
within the abovementioned horizontal metal pro-
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file (4) at the ceiling and fixed together with said
metal C-profile (5) at the ceiling, are suitable to
allow the longitudinal sliding and to avoid the
transversal displacement of the mentioned me-
tal profile (4) preventing the overturning of the
partition wall, with panels preferably glass made
(9), when they work under the dynamic actions
of a vibratory phenomenon.

Controlled deformability partition wall according to
claim 1 wherein the mentioned PAD (1) is made of a
composition of one or more viscoelastic elastomeric
resins in combination with embedded natural fibres
or fibre fabrics placed between the elastomer layers
in order to better characterise the energy dissipation
response under vibration events.

Controlled deformability partition wall according to
claim 1 wherein said PADs (1) are integral with the
abovementioned arms (7) and with said panel, pre-
ferably in glass (9), they are connected through the
interposition of adhesive films, double-sided adhe-
sive films, chemical adhesives, co-moulding on me-
tal inserts in order to achieve fixed or removable
couplings.

Controlled deformability partition wall according to
claim 1 wherein said height-adjustable skids (2) are
made with low friction coefficient polymeric resins;
alternatively, they might have at least on their sliding
surfaces the coating of a layer of low friction coeffi-
cient material; they level off the mentioned panels,
which are preferably glass made (9).

Controlled deformability partition wall according to
claim 1 wherein said fixed skids (3) are able to limit
the wall from tilting, the skids are also integral with a
metal profile (5), which is fixed to the ceiling; they are
made of polymeric resins with low friction coefficient
in order to allow the sliding of said metal profile (4)
longitudinally but not transversally, and itis guided by
said fixed skids (3).

Controlled deformability partition wall according to
claim 1 wherein the abovementioned arms (7) are
coupled with the said metallic profile (4) and ar-
ranged to be blocked to said metallic profile (4)
through a screw fixing, preventing from slide along
the cylindrical coupling.

Controlled deformability partition wall according to
claim 1 wherein said containment elements (6) allow
you to place the abovementioned panel, preferably
in glass (9), laterally with the sliding or locked cou-
pling, thus it reduces the entity of out-of-plane bend-
ing of said panel, which is preferably glass made too

9).
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Patentanspriiche

Trennwand mit kontrollierter Verformbarkeit, die fol-
genden Merkmale umfassend:

- einen Rahmen, definiert durch mehrere metal-
lische Profile (4) wie Bodenprofile und Decken-
profile, die dazu geeignet sind, in sich Arme (7)
aufzunehmen, die mit den Profilen (4) verbun-
den sind, mit einer zylindrischen Gleitkupplung
und vorzugsweise aus Glas gefertigten Platten
),

- mehrere Paare der erwahnten Arme (7) mit
einer zylindrischen Gleitkupplung zu den Metall-
profilen (4), die geeignet sind zum Stiitzen von
Blocken (1) und Fassungselementen (6),

- mehrere viskoelastische Elastomerbldcke (1),
angeordnet an dem Metallprofil (4), vorzugswei-
se am Boden, die geeignet sind, um mit den
Glasplatten (9) zu interagieren, um Schwin-
gungsenergie zu dissipieren,

- mehrere Fassungselemente (6), angeordnet
am Metallprofil (4), vorzugsweise an der Decke
und an den Pfosten, geeignet zum Eingrenzen
von transversalen Versetzungen der vorzugs-
weise aus Glas bestehenden Platten (9),

- mehrere héhenverstellbare Schienen (2), ge-
fertigt aus einem Material mit niedrigem Rei-
bungskoeffizienten, die innerhalb des horizon-
talen Bodenprofils (4) platziert sind und das
Nivellieren und das Langsgleiten der vorzugs-
weise aus Glas gefertigten Platte (9) ermdgli-
chen, und

- mehrere Gleitschienen (3), die innerhalb des
erwahnten horizontalen Metallprofils (4) an der
Decke platziert sind und zusammen mit dem C-
Metallprofil (5) an der Decke befestigt sind, die
dazu geeignet sind, das Langsgleiten zu ermdg-
lichen und die transversale Versetzung des er-
wahnten Metallprofils (4) zu vermeiden, so ein
Umkippen der Trennwand mit vorzugsweise aus
Glas gefertigten Platten (9) verhindernd, wenn
diese unter den dynamischen Wirkungen eines
Schwingungsphanomens arbeiten.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei der erwahnte Block (1) aus einer
Zusammensetzung aus einem oder mehreren vis-
koelastischen elastomeren Harzen in Kombination
mit eingebetteten Naturfasern oder zwischen den
elastomeren Schichten platzierten Faserstoffen ge-
fertigt ist, um die Energiedissipationsantwort bei
Schwingungsereignissen besser zu charakterisie-
ren.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei die Blocke (1) integral mit den
erwahnten Armen (7) und mit der vorzugsweise aus
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Glas bestehenden Platte (9) ausgebildet sind, wobei
diese durch die Einfligung von Klebefolien, doppel-
seitigen Klebefolien, chemischen Klebstoffen, ge-
meinsames Formen auf Metalleinsatzen verbunden
sind, um feste oder abnehmbare Kupplungen zu
erreichen.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei die hdhenverstellbaren Schienen
(2) aus polymeren Harzen mit niedrigem Reibungs-
koeffizienten gefertigt sind; wobei sie alternativ zu-
mindest aufihren Gleitoberflachen die Beschichtung
einer Schicht aus Material mit niedrigem Reibungs-
koeffizienten aufweisen kdnnen, die die erwahnten,
vorzugsweise aus Glas gefertigten Platten (9) aus-
gleichen.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei die festen Schienen (3) in der
Lage sind, die Wand zu begrenzen, um nicht zu
kippen, wobei die Schienen auf’erdem integral mit
einem Metallprofil (5) ausgebildet sind, das an der
Decke befestigt ist; wobei sie aus polymeren Harzen
mit niedrigem Reibungskoeffizienten gefertigt sind,
um Gleiten des Metallprofils (4) in Langsrichtung,
aber nicht in Querrichtung, zu ermdglichen, und
wobei es durch die festen Schienen (3) gefiihrt wird.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei die oben erwahnten Arme (7)
mit dem metallischen Profil (4) gekoppelt sind und
angeordnet sind, um durch eine Schraubbefesti-
gung an dem metallischen Profil (4) geblockt zu
werden, ein Gleiten entlang der zylindrischen Kupp-
lung verhindernd.

Trennwand mit kontrollierter Verformbarkeit nach
Anspruch 1, wobei die Fassungselemente (6) er-
moglichen, die erwahnte, vorzugsweise aus Glas
bestehende Platte (9), lateral mit der gleitenden oder
geblockten Kupplung zu platzieren, so die Gesamt-
heit des Aus-der-Ebene-Biegens der ebenfalls vor-
zugsweise aus Glas gefertigten Platte (9) verrin-
gernd.

Revendications

Paroi de séparation a déformabilité controlée
comprenant les éléments suivants :

- un cadre défini par plusieurs profilés (4) mé-
talliques en tant que profilés de sol eten tant que
profilés de plafond qui sont appropriés pour
héberger a l'intérieur de lui-méme des bras
(7), qui sont raccordés auxdits profilés (4) avec
un couplage coulissant cylindrique et des pan-
neaux préférablement fait de verre (9),
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- une pluralité de paires de bras (7) susmention-
nés avec un couplage cylindrique coulissant
auxdits profilés (4) de métal, qui sont appropriés
pour supporter des PAD (1) et des organes de
retenue (6),

- une pluralité desdits PAD élastoméres viscoé-
lastiques (1) agencés sur ledit profilé (4) de
métal, préférablement sur le sol, qui sont appro-
priés pour interagir avec lesdits panneaux de
verre (9) afin de dissiperI'énergie des vibrations,
- une pluralité d’organes de retenue (6) agencés
sur le profilé (4) de métal, préférablement au
niveau du plafond et sur les montants, appro-
priés pour retenir des déplacements transver-
saux desdits panneaux préférablement de verre
).

- une pluralité de patins (2) réglables en hauteur
faits d’'un matériau a faible coefficient de frotte-
ment, qui est placé a l'intérieur dudit profilé (4)
de plancher horizontal, autorisent le nivellement
et le coulissement longitudinal dudit panneau,
qui sont de préférence faits de verre (9), et

- une pluralité de patins (3) coulissants, qui sont
placés a l'intérieur du profilé (4) de métal hori-
zontal susmentionné au niveau du plafond et
fixés ensemble avec ledit profilé (5) de métal en
C au niveau du plafond, sont appropriés pour
permettre le coulissement longitudinal et pour
éviter le déplacement transversal du profilé (4)
de métal mentionné empéchantle retournement
de la paroi de séparation, avec des panneaux
préférablement faits de verre (9), lorsqu'’ils fonc-
tionnent sous les actions dynamiques d'un phé-
nomene vibratoire.

Paroi de séparation a déformabilité contrdlée selon
la revendication 1 dans laquelle le PAD (1) men-
tionné est fait d’'une composition d’'une ou de plu-
sieurs résines élastoméres viscoélastiques en
combinaison avec des fibres naturelles ou des tissus
de fibres incorporés placés entre les couches élas-
tomeéres afin de mieux caractériser la réponse de
dissipation d’énergie sous des événements de vi-
brations.

Paroi de séparation a déformabilité contrdlée selon
la revendication 1 dans laquelle lesdits PAD (1) sont
solidaires des bras (7) susmentionnés et dudit pan-
neau, préférablementde verre (9), ils sontraccordés
par le biais d’'une interposition de films adhésifs, de
films adhésifs double face, d’adhésifs chimiques, de
co-moulage sur des inserts de métal afin d’obtenir
des couplages fixes ou amovibles.

Paroi de séparation a déformabilité contrdlée selon
la revendication 1 dans laquelle lesdits patins (2)
réglables en hauteur sont faits de résines polymeres
afaible coefficient de frottement ; comme variante, ils
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pourraient avoir au moins sur leurs surfaces coulis-
santes le revétement d’'une couche de matériau a
faible coefficient de frottement ; ils nivellent les pan-
neaux mentionnés, qui sont préférablement faits de
verre (9).

Paroi de séparation a déformabilité controlée selon
la revendication 1 dans laquelle lesdits patins (3)
fixes sont aptes a limiter le basculement de la paroi,
les patins sont également solidaires d’un profilé (5)
de métal, qui est fixé au plafond ; ils sont faits de
résines polymeéres a faible coefficient de frottement
afin de permettre le coulissement dudit profilé (4) de
métal de maniére longitudinale mais non transver-
sale, et il est guidé par lesdits patins (3) fixes.

Paroi de séparation a déformabilité controlée selon
la revendication 1 dans laquelle les bras (7) sus-
mentionnés sont couplés audit profilé (4) métallique
et agencés pour étre bloqués sur ledit profilé (4)
métallique par le biais d’'une fixation a vis, empé-
chant un coulissement le long du couplage cylin-
drique.

Paroi de séparation a déformabilité controlée selon
la revendication 1 dans laquelle lesdits éléments de
retenue (6) vous permettent de placer le panneau
susmentionné, préférablement de verre (9), latéra-
lement avec le couplage coulissant ou verrouillé,
ainsi cela réduit la flexion hors plan de I'entité dudit
panneau, qui est préférablement fait de verre (9)
également.
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