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(67)  The present invention refers to a dividing wall
made with panels preferably of glass. It aims to solve the
problems of this type of wall during a seismic event by
allowing it to dissipate the vibration energy through vis-

coelastic elements said "PAD" which interacting with low
friction sliding elements allow the panels, preferably in
glass, to move in a controlled manner with respect to the
frame that contains them.
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Description

[0001] The present invention is a partition wall for in-
ternal rooms available for residential or industrial build-
ings. The purpose of the invention is to dissipate the en-
ergy induced by vibratory events.

[0002] The invention is 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 characteris-
tics are able to contain the collapse and overturning 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] During an earthquake, the building mustbe able
to withstand seismic events, as well as keeping internal
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 inju-
ries.

[0005] In order to 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 el-
ements (such as masonry partitions and curtain walls,
etc.) donotimpede the strength of the load-bearing struc-
ture by modifying its freedom of movement. It is neces-
sary that non-structural elements do not modify the be-
haviour of the building’s structure and provide help to
some extent to the improvement of the resistance to dy-
namic stress. Therefore, the characteristics of room di-
viders must be able to absorb and dissipate the vibration
energy generated during an event, such as an earth-
quake, either through appropriate connections to the ma-
sonry, 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 deformation
and dissipating the energy within them.

[0006] Forexample,during an earthquake, the dynam-
ic actions are developed on the structures and the reac-
tions 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 el-
ement must be able to withstand these stresses and dis-
sipate the vibration energy released, as far as possible.
[0008] The partition wall, which is the main object of
the present invention, is made by a panel 9 preferably of
glass, and it is placed in a perimetral frame, which is
made of metallic material and by particular elements
placed between the panel and the frame, having the func-
tion of dissipating vibration energy and also allow the low
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friction 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 lon-
gitudinally with the glide or groove and it is fastened to a
beam. There is also a deformable element with elasto-
plastic 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 en-
ergy sink. One end of the housing is fixed with a slideway
which is integral with the end part of afitting. 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 proposed, 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,
soitis noteasy to adapttheminthe events of renovations,
which requires invasive interventions. The application of
such devices requires high costs and substantial chang-
es to the built environment. Moreover, the documents
reported herein only concern the dissipative device ap-
plicable to traditional masonry or wooden building ele-
ments and cannot be used in the context of the solution
proposed herein due to the lack of space, cost and diffi-
culty of application.

[0012] One of the main purpose of the present inven-
tion is to realize a partition wall system with panels, pref-
erably made of glass, with a particularly feature, it has
the capacity to dissipate the energy induced 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 de-
formability, which is able to absorb and dissipate the en-
ergy generated by a vibratory phenomenon such as a
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seismic event or else, it positively works together with
the structure to which it is bound.

[0015] 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 capac-
ity which are placed between said frame and said panels.
The elements have the capacity of absorbing vibration
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, which
is integral with the structure, and under the effect of vi-
brations. 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 con-
nection elements, since there is no perfectly rigid con-
nection, just as there is no perfectly elastic connection
between the panels and the frame, but there is a con-
nection with vibration damping, which is permitted by the
viscoelastic properties of the elastomer or elastomers,
and by which the PAD 1 are made. Exploiting the concept
of energy dissipation, it is possible to pursue safety with-
out increasing the stiffness and/or resistance of the wall
components, thus the dimensions of the structural pro-
files can be limited and consequently it is possible to
avoid the insertion of bracing and reinforcement ele-
ments in the blind areas of the wall.

[0016] The presentinventionintroduces the innovative
element of partition walls with panels, preferably made
of glass, and with a controlled deformability, also capable
of dissipating vibration energy.

[0017] 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.
[0018] With reference 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.

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

[0019] The graphical representation shown in the fig-
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ures below have the only purpose of simplifying the un-
derstanding of the description, but they are not binding
in terms of shape or dimensions.

[0020] 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.

[0021] 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.

[0022] The horizontal segment of the frame on the ceil-
ing, 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 to-
gether as sliding guide of said profile 4, they provide the
frame of said partition wall with anti-tilting properties un-
der the dynamic actions produced by a vibration phe-
nomenon, thus allowing only the horizontal movement
on 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.

[0023] Based on the configuration requirements, the
abovementioned control elements 6 may operate as pan-
ellocking or as sliding containment. Once positioned, the
mentioned arms 7 are locked to the frame with a screw
fixing.

[0024] The horizontal segment of the floor-side frame,
said profile 4, is rigidly fixed to the floor, it keeps 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 cou-
pling 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; for instance, it is 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 defines the controlled deformability ac-
cording to the needs.

[0025] Based on the floor configuration, the above-
mentioned profile 4 houses a height-adjustable and lon-
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gitudinally sliding skid 2, it is necessary for the alignment
ofthe panels. The abovementioned skid 2, which is made
of a material with a low friction coefficient, allows the prop-
er 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.
[0026] A pair of covers 8 for each said profile 4 allow
the protection of the internal components of the frame
and guarantee an aesthetic value.

[0027] 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 character-
ised by the following features:

- a frame defined by several metallic profiles (4)
which are suitable to host inside itself the arms
(7), which are connected to the said profiles (4)
with cylindrical sliding coupling and panels pref-
erably 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 the
PADs (1) and the 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 contain-
ing transversal displacements of said preferably
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), en-
able the levelling and the longitudinal sliding of
the said panel, which are preferably glass made
9).

- a plurality of sliding skids (3), which are placed
within the abovementioned horizontal metal pro-
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 met-
al profile (4) preventing the overturning of the
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partition wall, with panels preferably glass made
(9), when they work under the dynamic actions
of a vibratory phenomenon.

2. Controlled deformability partition wall according to
claim 1 wherein the mentioned PAD (1) is made of
acomposition of one or more viscoelastic elastomer-
icresinsin combination withembedded natural fibres
or fibre fabrics placed between the elastomer layers
in order to better characterise the energy dissipation
response under vibration events.

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

plings.

4. 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) .

5. 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 coef-
ficientin order to allow the sliding of said metal profile
(4) longitudinally but not transversally, and it is guid-
ed by said fixed skids (3).

6. 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.

7. Controlled deformability partition wall according to
claim 1 wherein said containments elements (6) al-
low you to place the abovementioned panel, prefer-
ably in glass (9), laterally with the sliding or locked
coupling, thus it reduces the entity of out-of-plane
bending of said panel, which is preferably glass
made too (9).

Amended claims in accordance with Rule 137(2)
EPC.

1. Controlled deformability partition wall comprising the
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following features:

- a frame defined by several metallic profiles (4)
on a floor, on uprights and on ceiling 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 contain-
ing transversal displacements of said preferably
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), en-
able 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-
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 met-
al 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
acomposition of one or more viscoelastic elastomer-
icresins in combination withembedded 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, pref-
erably in glass (9), they are connected through the
interposition of adhesive films, double-sided adhe-
sive films, chemical adhesives, co-moulding on met-
alinserts in order to achieve fixed or removable cou-

plings.

Controlled deformability partition wall according to
claim 1 wherein said height-adjustable skids (2) are
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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 coef-
ficientin order to allow the sliding of said metal profile
(4) longitudinally but not transversally, and it is guid-
ed 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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