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(54) SEISMIC ISOLATOR

(57) A seismic isolator (1) for a building (10) is pro-
vided; the building (10) comprises a substructure (11)
and a superstructure (12); the seismic isolator (1) is be-
tween the substructure (11) and the superstructure (12)
and comprises a first anchor body (2) to the superstruc-
ture (12) defining a first base surface (2a) and a lateral
surface (2b); a second anchor body (3) to the substruc-
ture (11) defining a second base surface (3a) and a sec-

ond lateral surface (3b); a vertical discharge unit (4) in
contact with the base surfaces (2a, 3a) so as to allow the
weight of the superstructure (12) to be discharged onto
the substructure (11); and an anti-vibration device (5) in
contact with the lateral surfaces (2b, 3b) and suitable to
absorb horizontal movements between the substructure
(11) and superstructure (12).
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Description

[0001] The presentinvention relates to a seismic iso-
lator, a device used to isolate at least a portion of the
load-bearing structure of buildings from the effects of an
earthquake, of the type specified in the preamble to the
first claim.

[0002] Seismic isolators are suitable for separating the
load-bearing structure of a building into two distinct parts
avoiding or at least reducing the passage of vibration
produced by an earthquake between said two parts of
the building. In particular seismic isolators divide a build-
ing identifying, with respect to said seismic isolator, a
substructure comprising the foundations, and optionally,
part of the load-bearing walls; and a superstructure com-
prising the remainder of the load-bearing structure. Seis-
mic isolators decouple the superstructure from the sub-
structure preventing the seismic waves from being trans-
mitted to the superstructure varying the period thereof
and avoiding resonance phenomena in the superstruc-
ture.

[0003] To this end, the isolator imposes a greater pe-
riod on the superstructure (in detail at least triple) com-
pared to the substructure so that it acts like a rigid body
with respect to the substructure and is stationary with
respect to the vibrations generated by the earthquake.
[0004] A prime example of seismic isolators are defor-
mation isolators.

[0005] These seismicisolators rely on the elastic prop-
erties of natural and synthetic elastomers. They consist
of a sandwich of horizontal layers of elastomer of a thick-
ness not exceeding 210 mm alternated with horizontal
sheets of steel a few millimetres thick and used to in-
crease the bearing capacity to vertical loads of the seis-
mic isolator without affecting the shear deformability.
[0006] In the case of an earthquake deformation seis-
mic isolators dissipate energy by hysteresis exploiting an
elastic deformation of the horizontal layers of elastomer.
Another example is represented by sliding seismic iso-
lators, also called pendulum isolators.

[0007] Sliding isolators are composed of three over-
lapping steel elements i.e. a base element associated
with the substructure and provided with a concave sur-
face; acentral element, called slider, with suitably shaped
convex surfaces to couple to the concave surfaces of the
base element; and an upper element associating the slid-
er to the superstructure.

[0008] In the case of an earthquake, sliding seismic
isolators dissipate energy by friction exploiting a recipro-
cal sliding of the concave and convex surface and hence
a shift between slider and base element.

[0009] The prior art describes has several significant
drawbacks.
[0010] In particular, a first drawback, as may be easily

inferred from the description above, is the high cost of
construction and installation of the seismic isolators
known to date.

[0011] This aspect is increased by the difficulty of
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movement and positioning on the construction site which
characterises the prior seismic isolators.

[0012] Significant drawbacks are the limited capacity
to dampen the vibrations of the earthquake and, there-
fore, the reduced isolation between substructure and su-
perstructure given by the prior seismic isolators. As a
result they may allow the passage from the substructure
to the superstructure of accelerations inducing danger-
ous oscillations in the building.

[0013] A further drawback is the fact that an earth-
quake significantly deteriorates seismic isolators pre-
venting their subsequent proper functioning and thus
forcing their replacement.

[0014] In fact, in the case of sliding seismic isolators,
for example, an earthquake may cause the deformation
ofthe arched surfaces which subsequently may nolonger
match each other perfectly and/or may be unable to re-
ciprocally slide in case of a further earthquake.

[0015] Such operation requires the destruction of the
superstructure in order to make the broken seismic iso-
lator accessible and therefore replaceable.

[0016] Another drawback of no less importance is the
impossibility of use in ordinary masonry buildings.
[0017] In this situation the technical purpose of the
present invention is to devise a seismic isolator able to
substantially overcome at least some of the drawbacks
mentioned. Within the sphere of said technical task one
purpose of the invention is to obtain a seismic isolator
which is simple and cheap to construct and install.
[0018] Another important purpose of the invention is
to make a highly effective seismic isolator and therefore
able to prevent the passage of accelerations between
the substructure and the superstructure in the case of
intense earthquakes.

[0019] A further purpose of the invention is to have a
seismic isolator able to withstand multiple earthquakes
of high intensity.

[0020] The technical purpose and specified aims are
achieved by a seismic isolator as claimed in the append-
ed claim 1.

[0021] Preferredembodiments are describedinthe de-
pendent claims.

[0022] The characteristics and advantages of the in-
vention are clearly evident from the following detailed
description of preferred embodiments thereof, with ref-
erence to the accompanying drawings, in which:

Fig. 1 shows a seismic isolator according to the in-
vention in cross-section;

Fig. 2 shows an exploded view of Fig. 1;

Fig. 3 shows the seismic isolator assembly in Fig. 1;
Fig.4is a seismic isolator according to the invention;
and

Fig. 5 shows a second view of seismic isolator in
Fig. 2.

[0023] Herein, the measures, values, shapes and ge-
ometric references (such as perpendicularity and paral-
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lelism), when used with words like "about" or other similar
terms such as "approximately" or "substantially", are to
be understood as except for measurement errors or in-
accuracies due to production and/or manufacturing er-
rors and, above all, except for a slight divergence from
the value, measure, shape or geometric reference which
it is associated with. For example, said terms, if associ-
ated with a value, preferably indicate a divergence of not
more than 10% of said value.

[0024] In addition, where used terms such as "first",
"second", "upper", "lower", "main" and "secondary" do
not necessarily refer to an order, a priority relationship
orrelative position, but may simply be used to more clear-
ly distinguish different components from each other.
[0025] The measurements and data presented herein
are to be considered, unless otherwise indicated, as
made in Standard International Atmospheres ICAO (ISO
21322222).

[0026] With reference to the Drawings, reference nu-
meral 1 globally denotes the seismic isolator according
to the invention.

[0027] The seismic isolator 1 is suitable to isolate at
least partially, appropriately entirely, a building 10 (figs.
1and 21) preventing an earthquake or other similar event
from damaging the load-bearing structure of said building
- i.e. the load-bearing walls of the building meant to ab-
sorb the loads and external actions which the building 10
is subject to throughout its life.

[0028] The building 10 comprises a substructure 11; a
superstructure 12 above the substructure 11; and atleast
one seismic isolator 1 interposed between the super-
structure 12 and the substructure 11.

[0029] The substructure 11 comprises at least the
building’s foundations 10 i.e. the part of the building 10
transmitting the loads from the structures protruding from
the ground (which the load-bearing structure is part of)
to the ground. Optionally, the substructure 11 may com-
prise the foundations and a portion of the load-bearing
structure.

[0030] The superstructure 12 comprises at least part
and, in some cases, all of the load-bearing structure of
the building 10.

[0031] The seismicisolator 1 is suitable to allow a pas-
sage, advantageously exclusive, of vertical loads from
the superstructure 12 to the substructure 11. Itis suitable
to prevent any horizontal accelerations, such as those
caused by an earthquake, from passing from the sub-
structure 11 to the superstructure 12.

[0032] The term vertical identifies a direction parallel
to the lying plane of the load-bearing walls of the load-
bearing structure and, in particular, to the gravitational
gradient. In contrast, the term horizontal identifies a di-
rection perpendicular to the lying plane of the load-bear-
ing walls of the load-bearing structure and, in particular,
to the gravitational gradient.

[0033] Theseismicisolator 1 defines and, in particular,
delimits a housing volume 1a suitable to be interposed
between substructure 11 and superstructure 12.
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[0034] The seismic isolator 1 may comprise a first an-
chor body 2 suitable to be integrally connected to the
superstructure 12; and a second anchor body 3 suitable
to be integrally connected to the substructure 11.

[0035] The first anchor body 2 is integral with the su-
perstructure 12.
[0036] Inuse, the bodies 2 and 3 are not in direct con-

tact with each other, i.e. are not in mutual contact and/or
provide for a component interposed between them.
[0037] Inuse,thebodies 2and 3 do notenclose/delimit
the housing volume 1 a.

[0038] They are mutually movable in any horizontal di-
rection. The seismic isolator 1 is free, except for the anti-
vibration device described below, of horizontal connec-
tions between the anchor bodies 2 and 3 suitable to pre-
vent a horizontal movement between said bodies 2 and 3.
[0039] Inuse, betweenthebodies 2 and 3 thereis sole-
ly a passage of vertical loads and not of horizontal loads.
[0040] The first anchor body 2 defines a first base sur-
face 2a of the housing volume 1a. The first base surface
2a is horizontal.

[0041] The first anchor body 2 defines at least a first
lateral surface 2b transversal and in detail, perpendicular
to the first base surface 2a.

[0042] Preferably, the first anchor body 2 may com-
prise several first lateral surfaces 2b, appropriately four,
delimiting a first chamber 1b identifying at least a portion
of the volume 1 a. More preferably, the first lateral sur-
faces 2b define the entire perimeter of the first chamber
1b.

[0043] The first chamber 1b may have a square hori-
zontal cross-section.

[0044] The first lateral surface 2b is vertical.

[0045] The first anchor body 2 comprises a first base
21 defining the first base surface 2a. The first base 21 is
integral with the superstructure 12.

[0046] It is horizontal.

[0047] The first anchor body 2 comprises, for each lat-
eral wall 2b, at least a first wall 22 defining a first lateral
surface 2b.

[0048] The first wall 22 is integral with the superstruc-
ture 12 and transverse to the base 21.

[0049] It is vertical.

[0050] The first base 21 and/or the first 22 wall are
made of metal and in detail steel, appropriately stainless.
[0051] The first wall 22 is integral with the first base
21. Appropriately the first anchor body 2 is in one piece.
[0052] The first base 21 and/or the first wall 22 and
thus the first body 2 can be defined by the superstructure
12.

[0053] Alternatively, the first base 21 and/or the first
wall 22 can be distinct from the superstructure 12 and
suitable to be integrally connected to it by means, for
example, of gluing or welding. Preferably, the entire first
anchor body 2 identifies an element distinct from the su-
perstructure 12.

[0054] Thefirstanchorbody 2 may comprise portioning
means 23 (such as agrid) suitable to divide the first cham-
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ber 1b into first compartments 1d appropriately having a
square horizontal cross-section.

[0055] Each compartment 1d can define at least one,
in detail two and precisely four first lateral sides 2b.

[0056] The portioning means 23 are integral with the
first walls 22.
[0057] It can be seenhow the portioning means 23 can

also define one or more firstlateral surfaces 2b (as shown
in Figs. 21 and 22).

[0058] The second anchor body 3 is integral with the
substructure 12.

[0059] The second anchor body 3 defines a second
base surface 3a of the housing volume 1a.

[0060] The second base surface 2a is horizontal.
[0061] The base surfaces 2a and 3a are on opposite
sides with respect to the volume 1 a. The base surfaces
2a and 3a are substantially parallel to each other.
[0062] The second anchor body 3 defines at least a
second lateral surface 3b transversal and in detail, per-
pendicular to the second base surface 3a. Preferably, it
comprises several second lateral surfaces 3b, appropri-
ately four, delimiting a first chamber 1¢ identifying atleast
a portion of the housing volume 1 a. More preferably, the
second lateral surfaces 2b define the entire perimeter of
the second chamber 1 c.

[0063] The second lateral surface 3b is vertical.
[0064] The second anchor body 3 comprises a second
base 31 defining the second base surface 3a.

[0065] The second base 31 is horizontal.

[0066] It is integral with the substructure 11.

[0067] The second anchor body 3 comprises, for each
second lateral surface 3b, at least a second wall 32 de-
fining the second lateral surface 3b.

[0068] The secondwall 32is integral with the substruc-
ture 11 and transverse to the second base 31. Itis vertical.
[0069] The second wall 32 is integral with the second
base 31. Appropriately the second anchor body 3 is in
one piece.

[0070] Insome casesthe second body 3 may comprise
connection means, in detail of the detachable type, suit-
able to make the second base 31 integral with each sec-
ond wall 32.

[0071] The second base 31 and/or the second wall 32
are made of metal and in detail steel, appropriately stain-
less.

[0072] The firstwall 22 is integral with the first base 21.
[0073] The second base 31 and/or the second wall 32
may be defined by the substructure 11. Alternatively, the
second base 31 and/or the second wall 32 may be distinct
elements from the substructure 11 and suitable to be
integrally connected to it by means, for example, of glu-
ing. Preferably, the entire second body 3 is distinct from
the substructure 11.

[0074] The second chamber 1 ¢ may have a square
horizontal cross-section.

[0075] The second chamber 1 ¢ may include inside it
the first chamber 1 b and therefore identify the entire
housing volume 1 a.
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[0076] Preferably, the second chamber 1 ¢ surrounds
the entire first chamber 1 b. In use, the first walls 22 are
placed between the second walls 32 (figs. 1-22).
[0077] Alternatively, the first chamber 1 b may include
inside it the second chamber 1 ¢ and therefore identify
the entire housing volume 1 a. Therefore, the second
walls 32 are between the first 22 walls.

[0078] To have, in use, a passage of vertical loads be-
tween the bodies 2 and 3 the seismic isolator 1 may com-
prise at least one vertical discharge unit 4 interposed
between the bodies 2 and 3 and in simultaneous contact
with both base surfaces 2a and 3a (i.e. the base surfaces
21 and 31) allowing the weight of the superstructure 12,
or other vertical load to be discharged to the substructure
11.

[0079] The vertical discharge unit 4 is placed between
the bases 2a and 3a and is in contact with said bases 2a
and 3a. Itisinthe housing volume 1a and more preferably
in the innermost chamber between the chambers 1 b or
1c.

[0080] It is the only vertical contact element between
the anchor bodies 2 and 3, i.e. in contemporary contact
with the bases 2a and 3a and therefore with the two bases
21 and 31. Theisolator 1 does notinclude other elements
in simultaneous contact with the base surfaces 2a and 3a.
[0081] Optionally theisolator 1 comprises several units
4 in detail at least four and precisely between four and
nine vertical discharge units 4. Each unit 4 is placed in a
compartment 1d.

[0082] It should be noted that in some cases all the
compartments 1d can house a vertical discharge unit 4;
in other cases only some compartments 1d house a unit
4 (Figs. 1-2 and 4-5).

[0083] The vertical discharge units 4 can be placed at
least perimetrally to the central core of inertia of the su-
perstructure 12 which thus falls inside the outermost pe-
rimeter defined by the arrangement of the units 4.
[0084] The unit 4 allows the passage between the su-
perstructure 12 and substructure 11 of vertical loads only
such as weight. It does not allow the passage of horizon-
tal forces between the superstructure 12 and substruc-
ture 11.

[0085] In order not to have a passage of horizontal
loads through the vertical discharge unit 4, it is never
simultaneously in contact with both lateral surfaces 2b
and 3b. The unit 4 is thus suitable to come into contact
horizontally with at most one of the lateral surfaces 2b
and 3b.

[0086] If the first chamber 1 b is internal to the second
chamber 1 c, the vertical discharge unit 4 can come into
contact only with the base surfaces 2a and 3a and only
with the first lateral surfaces 2b (Fig. 1). In the case of
the second chamber 1 c inside the first chamber 1 b, the
unit 4 is suitable to come into exclusive contact with the
base surfaces 2a and 3a and second lateral surfaces 3b
only.

[0087] The vertical discharge unit 4 may comprise a
rolling element, preferably spherical, suitable to be in
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contact and enclosed between the base surfaces 2a and
3a.

[0088] The vertical discharge unit4 and base surfaces
2a and 3a have a reciprocal friction coefficient of less
than 0.01. The rolling element is thus in a material suit-
able to define with the base surfaces 2a and 3a a low
friction coefficient (similar to that of rolling bearings, i.e.
0.001 =+ 0.005) so as to minimize the transfer of horizontal
loads by friction.

[0089] The bearings may be made of metallic or ce-
ramic material (such as steel, appropriately stainless).
[0090] The vertical length of the vertical discharge unit
4 may be greater than that of the lateral surfaces 2b and
3b and, therefore, of the walls 22 and 32 so that only the
vertical discharge unit 4 is in simultaneous contact with
both base surfaces 2a and 3a.

[0091] In order not to have, in use, a passage of hori-
zontal loads between the bodies 2 and 3, the seismic
isolator 1 may comprise at least one anti-vibration device
5 suitable to absorb vibrations, preferably exclusively
horizontal, generated by an earthquake, preventing them
from being transferred from the substructure 11 to the
superstructure 12.

[0092] In particular, the anti-vibration device 5 is suit-
able to absorb said vibration deforming itself elastically
and/or plastically.

[0093] The anti-vibration device 5 is interposed be-
tween and in contact with at least one first lateral surface
2b and at least one second lateral surface 3b.

[0094] It is the only element of horizontal contact be-
tween the anchor bodies 2 and 3, i.e. in simultaneous
contact with the first lateral surfaces 2b and the second
surfaces 3b and thus with both the first walls 22 and the
second walls 32 appropriately mutually facing. Itis there-
fore interposed, along a substantially horizontal direction,
between the lateral surfaces 2b and 3b preventing the
passage between the bodies 2 and 3 of horizontal loads
/ displacements. The isolator 1 does not include other
elements in simultaneous contact with the lateral surfac-
es 2b and 3b.

[0095] The anti-vibration device 5 is in contact simul-
taneously with both lateral surfaces 2b and 3b. At most
it is in contact with only one of the base surfaces 2a and
3a.

[0096] Itis in the housing volume 1a and preferably in
the interspace between the chambers 1b and 1c and to
be precise partially or preferably entirely fills such inter-
space. For example, in the case of the first chamber 1b
internal to the second 1c¢, it is in the second chamber 1¢
andfills atleast partially and in detail totally the interspace
between the chambers 1b and 1c.

[0097] The anti-vibration device 5 surrounds the unit4.
[0098] The anti-vibration device 5 is made of a material
having a hardness less than that of the vertical discharge
unit 4. For example, it may have a hardness of less than
100sh andin detail 50 sh and, in more detail, substantially
comprised between 50 and 320 sh. Preferably, the anti-
vibration device 5 is made of elastomeric material such
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as industrial rubber and, to be precise, bargom ®.
[0099] The anti-vibration device 5 is suitable to come
into contact vertically with at most only one of the base
surfaces 2a and 3a soas notto have a passage of vertical
loads between the superstructure 12 and substructure
11 through the anti-vibration device 5. Therefore, the ver-
tical length of the anti-vibration device 5 is less than that
of the vertical discharge unit 4 so that only the vertical
discharge unit 4 is in contact simultaneously with both
base surfaces 2a and 3a.

[0100] The functioning of the seismic isolator 1 de-
scribed above in structural terms, is as follows.

[0101] During normal operation the seismic isolator 1
presents the vertical discharge unit 4 in contact with both
base surfaces 2a and 3a and, therefore, with both bases
21 and 31 allowing the passage of only the vertical load
(weight) from the superstructure 12 to the substructure
11.

[0102] Itisto be noted how, in this situation the vertical
height of the vertical discharge unit 4 avoids the contact
of the first walls 22 with the second base 31, the second
walls 32 with the first base 21, and the anti-vibration de-
vice 5 with the bases 21 and 31.

[0103] In the event of an earthquake the substructure
11 is subjected to horizontal accelerations that are trans-
mitted to the second base 31 and, therefore, to the sec-
ond lateral surfaces 3b.

[0104] The second walls 32 discharge the horizontal
components of these accelerations onto the anti-vibra-
tion device 5 which, by deforming, absorbs such horizon-
tal components avoiding (or at least limiting) their pas-
sage to the superstructure 12.

[0105] It should be noted how during the earthquake
small displacements of the vertical discharge unit 4 may
occur which, thanks to the reduced friction with the base
surfaces 2a and 3a, does not determine a passage of
horizontal loads to the superstructure 12.

[0106] The seismicisolator 1 according totheinvention
achieves important advantages. In fact, the seismic iso-
lator 1 withstands an earthquake of high intensity without
damage.

[0107] This advantage is determined by the fact that
the isolator 1, conversely to the known isolators, discrim-
inates the vertical forces from the horizontal ones thanks
to the presence of two distinct elements (the vertical dis-
charge unit 4 and the anti-vibration device 5) each of
which is able to interact with the vertical forces only or
the horizontal forces only.

[0108] The vertical discharge unit 4 is in contact with
horizontal surfaces of both bodies 2 and 3 (i.e. both base
surfaces 2a and 3a) and at most only one out of the first
lateral surfaces 2b and second lateral surfaces 3b). It is
thus capable of transmitting between the superstructure
12 and substructure 11 vertical forces (perpendicular to
the base surfaces 2a and 3a) but unable to transmit hor-
izontal forces.

[0109] This aspect is increased by the use of a rolling
element as the vertical discharge unit 4 or of construction
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material of the unit 4 that minimizes the friction force ex-
changed between the bodies 2 and 3.

[0110] The anti-vibration device 5 is in contact with
both the vertical lateral surfaces 2b and 3b i.e. with ver-
tical surfaces of both the bodies 2 and 3 and at most only
one of the first base surfaces 2a 3a. Itis thus capable of
transmitting between the superstructure 12 and sub-
structure 11 the horizontal forces (perpendicular to the
base surfaces 2a and 3a) but unable to transmit vertical
forces.

[0111] It should be noted that the effectiveness of the
isolator 1 is given by the particular vertical discharge unit
4 chosen and in detail by the choice of the rolling element
preferably spherical. In fact, seismic waves (like all
waves) transport energy without transporting mass, and
communicate it to any construction integral with the
ground. Consequently, the constructions that receive this
energy (not kinetic because it has no moving masses)
dispose of it by internal deformation depending on their
construction characteristics and elasticity. The choice of
this vertical discharge unit4 and in detail of the preferably
sphericalrolling element prevents the passage of seismic
waves from the substructure 11 to the superstructure 12
and thus prevents the communication of energy from the
ground to the building 10. In fact, the seismic waves can-
not cross the discharge unit 4, and especially the prefer-
ably spherical rolling element and find the only commu-
nication route between the substructure 11 and the su-
perstructure 12 through the anti-vibration device 5.
[0112] In addition, the waves being characterized by
frequency and amplitude the energy transported is pro-
portional to the square of the amplitude so if the wave is
damped the amplitude tends to zero and the energy
transported decreases exponentially. To achieve this,
the isolator 1 is equipped with a special anti-vibration
device 5 able to dampen the entire range of frequencies
characteristic of earthquakes.

[0113] Another advantage is the fact that the isolator
1, being able to withstand a high intensity earthquake
without incurring breakage, can absorb the energy of a
plurality of earthquakes and does not require replace-
ment after each earthquake.

[0114] Otheradvantages are the simplicity of construc-
tion and installation that reduces costs and allows use of
the seismic isolator 1 also in existing buildings 10.
[0115] One advantage is that the connection means,
allowing a separation of each second wall 32 from the
second base 31, make it possible to easily replace the
anti-vibration device 5.

[0116] Such advantage is evidentin the case in which
the seismic isolator 1 is visible, i.e. not covered by ma-
sonry.

[0117] Variations may be made to the invention de-

scribed herein without departing from the scope of the
inventive concept defined in the claims. In said sphere
all the details may be replaced with equivalent elements
and the materials, shapes and dimensions may be as
desired.
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Claims

1.

Seismic isolator (1) for a building (10);
- said building (10) comprising

o a substructure (11) comprising at least the
foundations of said building (10) and

o a superstructure (12) comprising at least
part of the load-bearing structure of the
building (10);

said seismic isolator (1) suitable to be placed
between said substructure (11) and said super-
structure (12) and being characterized in that
it comprises

- a first anchor body (2) to said superstructure
(12) defining a first horizontal base surface (2a)
and at least one lateral surface (2b) transverse
to said first base surface (2a);

- a second anchor body (3) to said substructure
(11) defining a second horizontal base surface
(3a) and at least a second lateral surface (3b)
transverse to said second base surface (3a);

- atleastone vertical discharge unit (4) in contact
with both said base surfaces (2a, 3a) so that
only vertical loads pass between said super-
structure (12) and said substructure (11)
through said vertical discharge unit (4); and

- at least one anti-vibration device (5) defining
the only element in simultaneous contact with
both said lateral surfaces (2b, 3b) and suitable
to absorb horizontal movements between said
substructure (11) and said superstructure (12).

Seismic isolator (1) according to claim 1, in which
said vertical discharge unit (4) is suitable to come
into contact horizontally with at most one of said first
walls (22) and said second walls (32) so as not to
have a passage of horizontal loads between said
superstructure (12) and said substructure (11)
through said vertical discharge unit (4).

Seismicisolator (1) according to the preceding claim,
wherein said vertical discharge unit (4) is suitable to
come into contact only with said first walls (22) and
said bases (21, 31).

Seismic isolator (1) according to at least one of the
preceding claims, wherein the vertical length of said
vertical discharge unit (4) is greater than the vertical
length of said walls (22, 32).

Seismicisolator (1) according to the preceding claim,
wherein the vertical discharge unit (4) comprises a

rolling element.

Seismicisolator (1) according to the preceding claim,
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wherein said vertical discharge unit (4) comprises a
spherical rolling element.

Seismicisolator (1) according to the preceding claim,
wherein the vertical discharge unit(4) and said bases
(21, 31) have a mutual friction coefficient of less than
0.01.

Seismic isolator (1) according to at least one of the
preceding claims, wherein said lateral surfaces (2b,
3b) are vertical.

Seismic isolator (1) according to at least one of the
preceding claims, wherein said anti-vibration device
(5) is suitable to come into contact vertically with only
one out of said first base (21) and said second base
(31) so as not to have a passage of vertical loads
between said superstructure (12) and said substruc-
ture (11) through the anti-vibration device (5).

Seismic isolator (1) according to at least one of the
preceding claims, wherein the vertical length of said
anti-vibration device (5) is less than said vertical
length of said vertical discharge unit (4).

10

15

20

25

30

35

40

45

50

55

12



EP 3 327 226 A1

S

’
.
N |

:
!







10

15

20

25

30

35

40

45

50

55

EP 3 327 226 A1

9

Européisches
Patentamt

European

Office européen

des brevets

=N

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 17 20 3536

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

US 20047131287 Al (LEE GEORGE C [US] ET
AL) 8 July 2004 (2004-07-08)

* paragraphs [0072], [0077], [0082];
figure 3 *

US 5 689 919 A (YANO KENICHI [JP])

25 November 1997 (1997-11-25)

* the whole document *

DE 34 08 591 Al (MARKUS ECKART; POCANSCHI
ADRIAN DR ING)

24 October 1985 (1985-10-24)

* the whole document *

US 2 035 143 A (GIUSEPPE CAVAGLIERI)

24 March 1936 (1936-03-24)

* the whole document *

US 2012/260586 Al (THUBOTA KUNIHIRO [JP])
18 October 2012 (2012-10-18)

* the whole document *

1-10

1-10

1-10

1-10

1-10

INV.
E04H9/02

TECHNICAL FIELDS
SEARCHED (IPC)

EO4H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 11 April 2018 Valenta, Ivar

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

10




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 327 226 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 20 3536

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-04-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004131287 Al 08-07-2004 US 2004131287 Al 08-07-2004
WO 2005031088 A2 07-04-2005

US 5689919 A 25-11-1997 JP 3014034 B2 28-02-2000
JP HO988376 A 31-03-1997
UsS 5689919 A 25-11-1997

DE 3408591 Al 24-10-1985  NONE

US 2035143 A 24-03-1936  NONE

US 2012260586 Al 18-10-2012 CN 102575484 A 11-07-2012
JP 5382960 B2 08-01-2014
JP W02011048704 Al 07-03-2013
US 2012260586 Al 18-10-2012
WO 2011048704 Al 28-04-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

1"




	bibliography
	abstract
	description
	claims
	drawings
	search report

