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(54) BEARING DEVICE
(67)  Provided is a bearing device designable more
compactly and capable of bearing a high load.

The slide bearing (1) has a flange (10) configured to
be arranged close to a superstructure segment (2) of a
structure, such as building or bridge; a bearing plate (11)
facing the flange (10) and configured to be arranged close
to the substructure segment (3); the elastic component
(12) bonded to the flange (10) and to the bearing plate
(11) and intervening between the flange (10) and the
bearing plate (11); and a shear key (13) in the form of
round plate, configured to restrain the elastic component
(12) from undergoing shear deformation. For the shear
key (13), one end (130) is situated inside a hold section
(100) formed on an undersurface (101) of the flange (10),
and another end (131) is situated inside a hold section
(110) formed on the top surface (111) of the bearing plate
(11). The shear key (13) is placed inside the elastic com-
ponent(12)toallow an axis (O) to be inclinable (rotatable)
with respect to a stacking direction (V) of the flange (10)
and the bearing plate (11).
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Description
Technical Field

[0001] The present invention relates to a bearing de-
vice suitable for use as a seismic isolation device intend-
ed for a structure, such as a building or a bridge.

Background Art

[0002] A bearing device, which is known as a seismic
isolation device intended for a structure, such as a build-
ing or abridge, is installed between a superstructure seg-
ment and a substructure segment of the structure, there-
by bearing the superstructure segment while allowing re-
duction of transfer of vibration of the substructure seg-
ment due to an earthquake or the like to the superstruc-
ture segment.

[0003] For example, Patent Literature 1 discloses a
bearing device that has no steel plate layer to be lami-
nated alternating with elasticlayers, thereby being overall
reduced in resultant size, and the bearing device is ca-
pable of bearing a high load on a small area. This bearing
device has an upper plate (a first rigid component) in-
cluding a through hole; a lower plate (a second rigid com-
ponent) placed facing the upper plate; an elastic compo-
nent placed between the upper plate and the lower plate;
a shear key (core) fixed to the lower plate by screw joint-
ing or the like and placed through the elastic component
so as to position its end inside the through hole; and a
filler filled in the through hole so as to be in contact with
the end of the shear key.

[0004] According to the bearing device disclosed in
Patent Literature 1, the elastic component can become
shear deformed to absorb transferred vibration from the
substructure segment of the structure to the lower plate,
thereby ensuring against transfer of vibration to the su-
perstructure segment of building though the upper plate.
The end of the shear key fixed to the lower plate is placed
inside the through hole formed in the upper plate, there-
fore limiting relative excessive movement between the
upper plate and the lower plate in horizontal direction;
and this protects against damage which otherwise would
be caused to the elastic component by excessive shear
deformation.

Citation List
Patent Literature

[0005]
5646383

Patent Literature 1: Japanese Patent No.

Summary of Invention
Technical Problem

[0006] Recently, further downsized bearing device has
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been awaited. However, for the bearing device disclosed
in Patent Literature 1, the shear key is fixed to the lower
plate by screw jointing or the like, and the ability of re-
straining shear deformation of the elastic component is
dependent on the overlapping amount between the
through hole formed in the upper plate and the end of
the shear key placed inside the through hole. Therefore,
ensuring restraint of shear deformation of the elastic
component requires an increase of this overlapping
amount or installation of a mechanism of preventing the
end of the shear key from dropping out of the through
hole formed in the upper plate, which makes it difficult to
design the bearing device to be short in height.

[0007] The present invention has been made in view
of the above situation, and an object of the invention is
to provide a bearing device designable more compactly
and capable of bearing a high load.

Solution to Problem

[0008] In response to the above issue, for a bearing
device according to the present invention, a shear key in
the form of round plate is placed inside an elastic com-
ponent intervening between a top plate and a base plate
in such amanner that one end of the shear key is situated
in a hold section formed in a surface (facing the base
plate) of the top plate and another end in a hold section
formed in a surface (facing the top plate) of the base plate
and so that an axis of the shear key can be inclined with
respect to a stacking direction of the top plate and the
base plate.

[0009] For example, the present invention provides a
bearing device configured to be installed between a su-
perstructure segment and a substructure segment of a
structure and capable of bearing the superstructure seg-
ment while minimizing a transferred vibration from the
substructure segment to the superstructure segment,
and the bearing device has the following:

a top plate configured to be arranged in a position
closerto the superstructure segmentthan to the sub-
structure segment;

a base plate facing the top plate and configured to
be arranged in a position closer to the substructure
segment than to the superstructure segment;

an elastic component bonded to the top plate and to
the base plate and intervening between the top plate
and the base plate; and

a shear key having a form of round plate and re-
straining the elastic component from shear deform-

ing;

wherein the top plate includes a first hold section
formed in a surface facing the base plate, and a first
end of the shear key is situated inside the first hold
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section;

the base plate includes a second hold section formed
in a surface facing the top plate, and a second end
of the shear key is situated inside the second hold
section; and

the shear key is placed inside the elastic component
while situating the first end inside the first hold sec-
tion of the top plate and the second end inside the
second hold section of the base plate and while al-
lowing an axis of the shear key to be inclinable with
respect to a stacking direction of the top plate and
the base plate.

Advantageous Effects of Invention

[0010] According to the present invention, shear de-
formation of the elastic component due to a relative hor-
izontal movement between the top plate and the base
plate causes one end of the shear key situated inside the
hold section of the top plate to be pushed in a moving
direction of the top plate and another end of the shear
key situated inside the hold section of the base plate to
be pushed in a moving direction of the base plate, which
is opposite direction to the moving direction of the top
plate, thereby rotating the shear key so as to incline the
axis of the shear key with respect to the stacking direction
of the top plate and the base plate. This results in in-
creases both in the overlapping amount between one
end of the shear key and the hold section of the top plate
and in the overlapping amount between another end of
the shear key and the hold section of the base plate, and
therefore even shortening the shear key in height allows
the elastic component to be restrained from undergoing
shear deformation. The shear key can not only restrain
the elastic component from undergoing shear deforma-
tion, but also bear a vertical load between the top plate
and the base plate. Consequently, according to the
present invention, provided is a bearing device design-
able more compactly and capable of bearing a high load.

Brief Description of Drawings
[0011]

Fig. 1(A) and Fig. 1(B) are respectively a plan view
and a bottom view of a slide bearing 1 according to
one embodiment of the present invention, and Fig.
1(C) is an A-A cross sectional view of the slide bear-
ing 1 as illustrated in Fig. 1(A).

Fig. 2(A) to Fig. 2(C) are schematic diagrams for
explanation about operation of the slide bearing 1
as illustrated in Fig. 1.

Fig. 3(A) is a view equivalent to Fig. 1(C), for expla-
nation about a modification 1A of the slide bearing
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1 according to one embodiment of the present in-
vention, and Fig. 3(B) is a view equivalent to Fig.
1(C), for explanation about a modification 1B of the
slide bearing 1 according to one embodiment of the
present invention.

Description of Embodiments

[0012] In the following, one embodiment of the present
invention will be described.

[0013] Fig. 1(A) and Fig. 1(B) are respectively a plan
view and a bottom view of a slide bearing 1 according to
one embodiment of the present invention, and Fig. 1(C)
is an A-A cross sectional view of the slide bearing 1 as
illustrated in Fig. 1(A).

[0014] The slide bearing 1 according to the present
embodiment, is to be installed between superstructure
and substructure segments of a structure, such as build-
ing or bridge, thereby bearing the superstructure seg-
ment while ensuring that a vibration of the substructure
segment to be caused by an earthquake or the like is
prevented from being transferred to the superstructure
segment.

[0015] As illustrated in the figures, the slide bearing 1
according to the present embodiment has a flange 10; a
bearing plate 11 arranged to face the flange 10; an elastic
component 12 intervening between the flange 10 and the
bearing plate 11; a shear key 13 restraining the elastic
component 12 from undergoing shear deformation; and
a slide plate 14 attached to an undersurface (a surface
to face the substructure segment of the structure) 112 of
the bearing plate 11.

[0016] The flange 10 is a plate member to act as a top
plate arranged in a position (which is closer the super-
structure segment than to the superstructure segment)
within the structure and is to be fixed to the superstructure
segment with a bolt (not illustrated) inserted in each bolt
hole 102. A hold section 100 in cylindrical shape with
bottom is formed in an undersurface (one surface facing
the bearing plate 11) 101 of the flange 10 so as to hold
one end 130 of the shear key 13 within. The flange 10 is
made of any of the following: metals, including steel ma-
terials, such as SS400; ceramics; hard resins; reinforced
plastics; and composites of these materials.

[0017] The bearing plate 11 is a member in the form
of round plate to act as a base plate arranged in a position
(which is closer to the substructure segment than to the
superstructure segment) within the structure. A hold sec-
tion 110 in cylindrical shape with bottom is formed in a
top surface (a surface facing the flange 10) 111 of the
bearing plate 11 so as to hold the other end 131 of the
shear key 13 within, and the hold section 110 has a di-
ameter equal to or substantial equal to that of the hold
section 100 of the flange 10 and is in a position facing
this hold section 100. An attachment recess 113 for at-
tachment of the slide plate 14 is formed in the undersur-
face 112 of the bearing plate 11. The bearing plate 11,
as with the flange 10, is made of any of the following:
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Metals, including steel materials, such as SS400; ceram-
ics; hard resins; reinforced plastics; and composites of
these materials. The bearing plate 11 is covered with the
elastic component 12, except for the attachment recess
113 for attachment of the slide plate 14.

[0018] The elastic component 12 is bonded to both the
undersurface 101 of the flange 10 and the top surface
111 of the bearing plate 11 through vulcanization bonding
process or the like and intervenes between the flange 10
and the bearing plate 11. This allows shear deformation
to occur due to relative movement between the flange
10 and the bearing plate 11, resulting in minimization of
the transferred vibration from the bearing plate 11 to the
flange 10. The elastic component 12 is made of natural
rubber, synthetic rubber, thermoplastic elastomer, or
thermosetting elastomer.

[0019] For the elastic component 12, a thickness T1
between the undersurface 101 of the flange 10 and the
top surface 111 of the bearing plate 11, a thickness T2
between one end 130 of the shear key 13 and a top in-
terior surface 103 of the hold section 100, and athickness
T3 between the other end 131 of the shear key 13 and
a bottom surface 114 inside the hold section 110 are
preferably set to meet a relation: T1 < (T2+T3), more
preferably arelation: T3 =T1*(1/2) and T2 > T3. Meeting
the relation T1 < (T2+T3) makes the elastic component
12 capable of elastically deforming more easily in the
central portion of the slide bearing 1, thereby reducing a
compressive stiffness. This reduces concentration of
compressive stress of the elastic component 12 in the
central portion of the slide bearing 1, under a compres-
sive load in a vertical direction (in a stacking direction of
the flange 10 and the bearing plate 11) V, thereby allow-
ing below-mentioned inclination (rotation) of the shear
key 13 with respect to the vertical direction V to be more
smooth. Furthermore, meeting the relation T3 = T1*(1/2)
and T2 > T3 ensures adequate thickness of the elastic
component 12 between one end 130 of the shear key 13
and the top interior surface 103 of the hold section 100
of the flange 10 and enables reduced depth of the hold
section 110 of the bearing plate 11, thereby enabling
more compact design of the slide bearing 1.

[0020] The elastic component 12 has an outer periph-
eral surface 120 placed between the flange 10 and the
bearing plate 11, which is formed to have a radially in-
wardly curved shape in cross section.

[0021] The shear key 13, which is a member in the
form of round plate with a diameter smaller than that of
the hold section 100 of the flange 10 and than that of the
hold section 110 of the bearing plate 11, is placed inside
the elastic component 12 in such a manner that one end
130 is situated inside the hold section 100 of the flange
10 and the other end 131 inside the hold section 110 of
the bearing plate 11. The shear key 13 is placed through
the elastic component 12 to situate respectively its both
ends 130 and 131 inside the hold section 100 of the flange
10 and the hold section 110 of the bearing plate 11, there-
by limiting relative movement between the flange 10 and
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the bearing plate 11 to restrain the elastic component 12
from undergoing shear deformation. The shear key 13 is
arranged to be inclinable (rotatable) with respect to the
vertical direction V, inside cylindrical space defined by
the hold section 100 of the flange 10 and the hold section
110 of the bearing plate 11.

[0022] A corner 134 of the shear key 13 may be pref-
erably chamfered. This avoids the occurrence of stress
concentration at the corner 134 of the shear key 13 and
allows the shear key 13 to incline (rotate) more easily.
[0023] The slide plate 14, which is a member in the
form of round plate having a sliding surface 140 slidable
over a placement surface 30 (e.g. a surface of a stainless
steel plate) provided on the substructure segment 3 of
the structure, is attached to the attachment recess 113
of the bearing plate 11 with the sliding surface 140 pro-
jecting downward from the undersurface 112 of the bear-
ing plate 11. When shear force of the elastic component
12 subjected to shear deformation due to the relative
movements between the flange 10 and the bearing plate
11 overcomes static friction force between the sliding sur-
face 140 of the slide plate 14 and the placement surface
provided on the substructure segment 3 of the structure,
the sliding occurs between the sliding surface 140 and
the placement surface 30.

[0024] Here, the thickness T1 of the elastic component
12 between the undersurface 101 of the flange 10 and
the top surface 111 of the bearing plate 11 is designed
to be equal to or substantial equal to one thirtieth of the
diameter D3 of the slide plate 14, for example. In case
of T1 larger than D3*(1/30), the sinking amount of the
slide bearing 1 becomes excessive correspondingly.
Conversely, in case of T1 smaller than D3*(1/30), the
slide bearing 1 becomes correspondingly hard to incline
and the distribution of stress acting on the slide plate 14
subjected to inclination becomes uneven.

[0025] For example, respective diameters D1 of the
hold section 100 of the flange 10 and the hold section
110 of the bearing plate 11 each are set to 284mm when
the diameter D3 ofthe slide plate 14is 700mm, and 56mm
when the diameter D3 of the slide plate 14 is 200mm.

[0026] Next, an operation of the slide bearing 1 will be
described.
[0027] Fig. 2(A) to Fig. 2(C) are schematic diagrams

for explanation about the operation of the slide bearing
1 as illustrated in Fig. 1.

[0028] As illustrated in Fig. 2(A), the slide bearing 1 is
arranged on the substructure segment 3 in such a man-
ner that the flange 10 is fixed to the superstructure seg-
ment 2 of the structure with bolts not illustrated and that
the bearing plate 11 keeps the sliding surface 140 of the
slide plate 14 in contact with the placement surface 30
provided on the substructure segment 3 of the structure,
thereby bearing the superstructure segment 2 of the
structure.

[0029] Fortheslide bearing 1 asillustratedin Fig. 2(A),
when vibration due to an earthquake or the like is trans-
ferred from the substructure segment 3 of the structure
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to the bearing plate 11 through the slide plate 14, the
elastic component 12 becomes shear deformed due to
relative movementbetween the flange 10 and the bearing
plate 11, thus minimizing transferred vibration from the
bearing plate 11 to the flange 10. Under such circum-
stances, as illustrated in Fig. 2(B), one end 130 of the
shear key 13 placed inside the hold section 100 of the
flange 10 becomes pushed in a moving direction -F of
the flange 10 and the other end 131 of the shear key 13
placed inside the hold section 110 of the bearing plate
11 becomes pushed in a moving direction +F of the bear-
ing plate 11, which is opposite direction to the moving
direction -F of the flange 10; therefore the shear key 13
starts rotation so that an axis O of the shear key 13 can
incline with respect to the vertical direction (the stacking
direction of the flange 10 and the bearing plate 11) V.
This causes increases both in the overlapping amount
P1 between one end 130 of the shear key 13 and the
hold section 100 of the flange 10 and in the overlapping
amount P2 between the other end 131 of the shear key
13 and the hold section 110 of the bearing plate 11, thus
ensuring restraint of shear deformation of the elastic
component 12.

[0030] For the shear key 13, its size and arrangement
position are set so that the overlapping amounts P1, P2
can be obtained which are adequate to ensure restraint
of shear deformation of the elastic component 12 upon
inclination (rotation) of its axis O with respect to the ver-
tical direction V. When a diameter D2 and a thickness
T4 of the shear key 13 are large, the adequate overlap-
ping amounts P1, P2 are ensured even if an inclination
angle of the axis O of the shear key 13 with respect to
the vertical direction V is small; whereas, when the di-
ameter D2 and the thickness T4 of the shear key 13 are
small, the inclination angle of the axis O of the shear key
13 with respect to the vertical direction V needs increas-
ing so that the adequate overlapping amounts P1, P2 are
ensured.

[0031] Forexample, whenthe respective diameters D1
of the hold section 100 of the flange 10 and the hold
section 110 of the bearing plate 11 are 284mm, setting
the diameter D2 and the thickness T4 of the shear key
13 to 260mm and 59. 5mm respectively allows the axis
O of the shear key 13 to rotate up to the maximum of
about 5 degrees with respect to the vertical direction V
and therefore ensures, upon rotation of the shear key 13,
the overlapping amounts P1 and P2 adequate to ensure
restraint of shear deformation of the elastic component
12 are ensured. When the respective diameters D1 of
the hold section 100 of the flange 10 and the hold section
110 of the bearing plate 11 are 56mm, setting the diam-
eter D2 and the thickness T4 of the shear key 13 to 50mm
and 26.5mm respectively allows the axis O of the shear
key 13 to rotate up to maximum of about 7 degrees with
respect to the vertical direction V and therefore ensures,
upon rotation of the shear key 13, the overlapping
amounts P1 and P2 adequate to ensure restraint of shear
deformation of the elastic component 12.
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[0032] Here, inthe event that shear force of the elastic
component 12 subjected to shear deformation due to rel-
ative movement between the flange 10 and the bearing
plate 11 overcomes static friction force between the slid-
ing surface 140 of the slide plate 14 and the placement
surface 30 formed on the substructure segment 3 of the
structure, the sliding occurs between the sliding surface
140 and the placement surface 30 provided on the sub-
structure segment 3 of the structure, as illustrated in Fig.
2(C). This reduces transferred vibration of the substruc-
ture segment 3 to the slide bearing 1.

[0033] Hereinabove, one embodiment of the present
invention has been described.

[0034] In the present embodiment, shear deformation
of the elastic component 12 due to relative movement
between the flange 10 and the bearing plate 11 causes
the shear key 13 to rotate such that the axis O of the
shear key 13 inclines with respect to the vertical direction
V. This results in respective increases in the overlapping
amount P1 between one end 130 of the shear key 13
and the hold section 100 of the flange 10 and in the over-
lapping amount P2 between the other end 131 of the
shear key 13 and the hold section 110 of the bearing
plate 11, thereby enabling restraint of the elastic compo-
nent 12 from undergoing shear deformation even if the
shear key 13 of short heightis used. Therefore, according
to the present embodiment, the bearing device has a
more compact design and enables a high load to be
borne.

[0035] In the present embodiment, the attachment re-
cess 113 is formed in the undersurface 112 of the bearing
plate 11, and the slide plate 14 is attached to this attach-
ment recess 113 with the sliding surface 140 projecting
from the undersurface 112 of the bearing plate 11. Con-
sequently, when the elastic component 12 becomes
shear deformed due to relative movement between the
flange 10 and the bearing plate 11 and thereby shear
force of the elastic component 12 overcomes static fric-
tion force between the sliding surface 140 and the place-
ment surface 30 formed on the substructure segment 3
of the structure, the slide occurs between the sliding sur-
face 140 and this placement surface 30, thereby mini-
mizing transferred vibration from the substructure seg-
ment 3 to the slide bearing 1.

[0036] According to the present embodiment, the elas-
tic component 12 covers the bearing plate 11, except for
the attachment recess 113 for attachment of the slide
plate 14, therefore being effective in corrosion prevention
for the bearing plate 11 even without additional rust proof
treatment against the bearing plate 11.

[0037] Inthe presentembodiment, the hold section 100
of the flange 10 and the hold section 110 of the bearing
plate 11, each have a cylindrical shape with bottom. In
comparison with if replacing these hold sections 100 and
110 to through holes, the present embodiment causes
compressive stress of the elastic component 12, which
otherwise would be imposed outside through the through
holes, to be more effectively imposed on the shear key
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13. This ensures restraint of shear deformation of the
elastic component 12.

[0038] In the present embodiment, the elastic compo-
nent 12 has the outer peripheral surface 120 between
the flange 10 and the bearing plate 11, which is formed
to have aradially inwardly curved shape in cross section.
Consequently, when the slide bearing 1 is subjected to
compressive load in the vertical direction V, the outer
peripheral surface 120 of the elastic component 12 is
prevented from expanding and resultantly increasing sur-
face area, and this ensures against occurrence in ozone
cracking into the elastic component 12. The outer periph-
eral surface 120 of the elastic component 12 can be
formed into a radially inwardly curved shape in cross sec-
tion so that the resultant cross-sectional shape after in-
stallation of the slide bearing 1 onto the structure is flat
or slightly inwardly curved.

[0039] The present invention can include, but is not
limited to, the above embodiments: it will be obvious to
those skilled in the art that various changes may be made
without departing from the scope of the invention.
[0040] For example, as exemplified by a modification
1A of the slide bearing 1 illustrated in Fig. 3(A), end faces
132 and 133 of both ends 130 and 131 of the shear key
13 each may be shaped into a recess with a top portion
on the axis O of the shear key 13. Under such circum-
stances, the elastic component 12 is thicker in the central
portion of the flange 10 and the bearing plate 11 than
otherwise would be, and therefore compressive stress
to be imposed on the elastic component 12 in this central
potionisreduced. This resultsin decrease in unevenness
of distribution of compressive stress of the elastic com-
ponent 12 to act on the slide plate 14 through the bearing
plate 11, thereby achieving improved sliding perform-
ance of the slide plate 14.

[0041] While the both ends 130, 131 of the shear key
13 herein have the respective end faces 132, 133 each
shaped into a recess, the shear key 13 may be used as
far as at least one of the end faces 132, 133 is shaped
into a recess.

[0042] Asexemplified by a modification 1B of the slide
bearing 1 illustrated in Fig. 3(B), the top interior surface
103 of the hold section 100 of the flange 10 and the bot-
tom surface 114 inside the hold section 110 of the bearing
plate 11, each may be shaped into a recess with a top
portion in corresponding central portion. Even in this
case, as with the modification 1A illustrated in Fig. 3(A),
the elastic component 12 is thicker in central portion of
both the flange 10 and the bearing plate 11 and therefore
compressive stress of the elastic component 12 is lower
in the central portion; this results in decrease in uneven-
ness of distribution of compressive stress of the elastic
component 12 to act on the slide plate 14 through the
bearing plate 11, thereby achieving improved sliding per-
formance of the slide plate 14

[0043] While both the top interior surface 103 of the
hold section 100 of the flange 10 and the bottom surface
114 inside the hold section 110 of the bearing plate 11
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herein are shaped into a recess, at least one of the sur-
faces 103, 114 may be shaped into a recess.

[0044] In the above embodiments, the slide bearing 1
is arranged in the structure in such a manner that the
flange 10 is fixed to the superstructure segment 2 of the
structure and that the slide plate 14 is in contact with the
placement surface 30 formed on the substructure seg-
ment 3 of the structure. The scope of the present inven-
tion, however, is notlimited in this respect. The slide bear-
ing 1 may be installed in the structure in such a manner
that the slide plate 14 is in contact with a flat surface
provided on the superstructure segment 2 of the structure
and thatthe flange 10is fixed to the substructure segment
3 of the structure, namely upside down.

[0045] The above embodiments have been described
taking the examples of the slide bearing 1 in which the
slide plate 14 is mounted onto the undersurface 112 of
the bearing plate 11; however, the scope of the present
invention is not limited in this respect. The presentinven-
tion is widely available for any type of bearing device
such that the bearing plate 11 is to be mounted on the
substructure segment 3 of the structure without the slide
plate 14 to be mounted on the undersurface 112 of the
bearing plate 11.

Reference Signs List

[0046] 1, 1A, 1B: slide bearing; 2: superstructure seg-
ment of structure; 3: substructure segment of structure;
10: flange; 11: bearing plate; 12: elastic component; 13:
shear key; 14: slide plate; 30: placement surface; 100:
hold section of the flange 10; 101: undersurface of the
flange 10; 102: bolt hole in the flange 10; 103: top interior
surface of the hold section 100; 110: hold section of the
bearing plate 11; 111: top surface of the bearing plate
11; 112: undersurface of the bearing plate 11; 113: at-
tachment recess of the bearing plate 11; 114: bottom
surface inside the hold section 110; 120: outer peripheral
surface of the elastic component 12; 130, 131: end of the
shear key 13; 132, 133: end face of the shear key 13;
134: corner of the shear key 13; 140: sliding surface of
the slide plate 14

Claims

1. A bearing device configured to be installed between
a superstructure segment and a substructure seg-
ment of a structure and capable of bearing the su-
perstructure segment while minimizing a transferred
vibration from the substructure segment to the su-
perstructure segment, the bearing device compris-

ing:

a top plate configured to be arranged in a posi-
tion closer to the superstructure segment than
to the substructure segment;

a base plate facing the top plate and configured
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to be arranged in a position closer to the sub-
structure segment than to the superstructure
segment;

an elastic component bonded to the top plate
and to the base plate and intervening between
the top plate and the base plate; and

a shear key having a form of round plate and
restraining the elastic componentfrom shear de-
forming;

characterized in that the top plate includes a
first hold section formed in a surface facing the
base plate, and a first end of the shear key is
situated inside the first hold section;

the base plate includes a second hold section
formed in a surface facing the top plate, and a
second end of the shear key is situated inside
the second hold section; and

the shear key is placed inside the elastic com-
ponentwhile situating the firstend inside the first
hold section of the top plate and the second end
inside the second hold section of the base plate
and while allowing an axis of the shear key to
be inclinable with respect to a stacking direction
of the top plate and the base plate.

A bearing device according to Claim 1,

wherein the shear key has, in at least one of the
surfaces facing the top plate or the base plate, a
recess with a top portion on the axis.

A bearing device according to Claim 1 or 2,
wherein at least one of the first and second hold sec-
tions has a bottom surface including a recess with a
top portion in a central portion.

A bearing device according to any one of Claims 1
to 3, further comprising a slide plate attached to a
surface of the base plate to face the substructure
segment or to a surface of the top plate to face the
superstructure segment, the slide plate having a slid-
ing surface.

A bearing device according to Claim 4,

wherein the base plate includes an attachment re-
cess for attachment of the slide plate, which is formed
in the surface facing the substructure segment; and
the slide plate is attached to the attachment recess
with the sliding surface projecting from the surface
of the base plate facing the substructure segment.

A bearing device according to Claim 4 or 5,
wherein the base plate is covered by the elastic com-
ponent, except for an area to which the slide plate
is attached.

A bearing device according to any one of Claims 1
to 6,
wherein the elastic component has an outer periph-
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eral surface placed between the top plate and the
base plate, and the outer peripheral surface in ab-
sence of compressive load in vertical direction has
a radially inwardly curved shape in cross section.



EP 3 892 799 A1

ovl LLvLL, 1eL0FE LLL €11
VEL T S v Y

¢l

i

-
-
am——

-
-5

'
!



EP 3 892 799 A1

¢ 13

/////////////////////////)///// LLLLIIII L ~2

10

(A)
11
— 14
ALV \\\\\}\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\k"\\—3
140 '
oV 1
F
—Fm 100 ! 130 13
|
//////////////////// ////1///)/ ///////////// L S ~_2
(B)

—
\\\\\\\\\\\\\\}\\\\\\\\}\ﬂh\\\\\\\\\\\\\\\\\\\\\\\\*‘\~—3
140 181" 4y =——>+F

|

100 | 130 13
L /////////)X////l///A&//IO////////// [ e—~_2

10

= 11
\N\\\\\\\/M 30
\\\\\\\\\\}\\\\\\\\}\\“ﬂ\\\\¥Q\\\\\\\\\\\\\\\\\\\\\k"‘\~,3
140 131 I 110 > {F



(A)

(B)

EP 3 892 799 A1

Fig. 3
1A
132 9 130 13
)
[l ——10
12\T;:zzzzz:zzzzzfzzzizfg- I [Rannaaannin
:;:-.;:;:;:‘;::;:;:;:; 11
A gt
AR
131 1 133
1B

12

10




10

15

20

25

30

35

40

45

50

55

EP 3 892 799 A1

9

des

Européisches
Patentamt

European
Patent Office

Office européen

brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 16 0735

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A JP 2001 234977 A (TOKAI RUBBER IND LTD) 1-7 INV.
31 August 2001 (2001-08-31) EO4H9/02
* paragraph [0025] - paragraph [0054]; EQ1D19/04
figures 1-9 *
A JP 2012 026164 A (YOKOHAMA RUBBER CO 1-7
LTD:THE) 9 February 2012 (2012-02-09)
* paragraph [0019] - paragraph [0038];
figures 1-9 *
A KR 102 058 684 Bl (KWANG WON IND CO LTD 1-7

[KR]) 24 December 2019 (2019-12-24)
* paragraph [0054] - paragraph [0113];
figures 1-7 *

TECHNICAL FIELDS
SEARCHED (IPC)

EO4H
EOLD
F16F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 26 August 2021 Stefanescu, Radu

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

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

-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

1"




EP 3 892 799 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 21 16 0735

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

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.

26-08-2021
oted m seareh repor i member(s) i
JP 2001234977 A 31-08-2001  NONE
JP 2012026164 A 09-02-2012 NONE
KR 102058684  BL  24-12-2019 NONE

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

12



EP 3 892 799 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» JP 5646383 B [0005]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

