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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWW.iso

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not received ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This docu
products,

This fourt
revision.

The chan
— the rd

— theu
thed

— the td
— modi

Alistof a

.pbrg/patents. [SO shall not be held responsible for identifying any or allysuch patent rightq.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee Technical Committee ISO/TC 45, Rubber and rubber
Subcommittee SC 4, Products (other than hoses}):

h edition cancels and replaces the third edition (ISO 22762-2:2018), of which it constitut¢s a minor

pes are as follows:
lation of this document to IS© 22762-5 and ISO 22762-6 have been added in Introductior;

e of the terms "elastomerieisolators” and "seismic isolators have been made consistent throughout
bcument;

rm "fracture” has'been replaced by "break"” throughout the document;
Fication of Clauseé 3 to be kept consistent with [SO 22762-1 and ISO 22762-3.

| parts ifithe [SO 22762 series can be found on the ISO website.

Any feeleack or questions on this document should be directed to the user’s national standards body. A

complete

isting of these bodies can be found at www.iso.org/members.html.
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uction

The ISO 22762 series includes two parts related to specifications for elastomeric isolators, i.e. ISO 22762-2
for bridges and ISO 22762-3 for buildings. This is because the elastomeric isolator requirements for bridges
and buildings are quite different, although the basic concept of the two products is similar. Therefore,
[SO 22762-2 and the relevant clauses in ISO 22762-1 are used when [SO 22762 (all parts) is applied to the
design of bridge isolators whereas ISO 22762-3 and the relevant clauses of ISO 22762-1 are used when it is
applied to building isolators.

The main differences to be noted between elastomeric isolators for bridges and elastomeric isolators for

are the following.

buildings
a) Elast
in Sh(
b) Elast
whilg
c¢) Elast
chang
isolat
d) Elast
basis

dyna

For struct
or ISO 22

ISO/TS 22
for slidin
specificat
grades of

bmeric isolators for bridges are mainly rectangular in shape and those for buildings an
Ipe.

bmeric isolators for bridges are designed to be used for both rotation and horizontal disp
elastomeric isolators for buildings are designed for horizontal displacement@nly.

bmeric isolators for bridges are designed to perform on a daily basis)to accommodd
res of bridges caused by temperature changes as well as during earthquakes, while el
ors for buildings are designed to perform only during earthquakes-

bmeric isolators for bridges are designed to withstand dynamicleads caused by vehicles
as well as earthquakes, while elastomeric isolators for buildings are mainly designed to ¥
mic loads caused by earthquakes only.

ures other than buildings and bridges (e.g. tanks), the'structural engineer uses either IS
762-3, depending on the requirements of the structure.

762-4 is a guidance for the use of ISO 22762-3, ISO 22762-5 gives specifications and tes
b seismic-protection isolators which are notspecified as elastomeric isolators. ISO 2276

requirements for each test item are intr‘oduced in ISO 22762-6.

e circular

lacement,

te length
hstomeric

on a daily
vithstand

D 22762-2

methods
2-6 gives

ions and test methods for high-durability: and high-performance elastomeric isolatdrs. Three
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Elastomeric seismic-protection isolators —

Part 2:
Applications for bridges — Specifications

1 Scope

This docyment specifies minimum requirements and test methods for elastomeric seismic isolator]
bridges, als well as rubber material used in the manufacture of such isolators.

It is applicable to elastomeric seismic isolators used to provide bridges with proteegtion from ez
damage. The isolators covered consist of alternate elastomeric layers and reinforcing steel plates,
placed befween a superstructure and its substructure to provide both flexibility.for decoupling {
systems firom ground motion and damping capability to reduce displacement-at the isolation intg
the transmission of energy from the ground into the structure at the isolation’ frequency.

2 Normative references

The folloying documents are referred to in the text in such a way;that some or all of their content ¢
requiremgnts of this document. For dated references, only the edition cited applies. For undated r
the latest|edition of the referenced document (including ahy~amendments) applies.

ISO 630 (3ll parts), Structural steels

[SO 22762-1:2024, Elastomeric seismic-protection.isolators — Part 1: Test methods

3 Terms and definitions
For the pyrposes of this document, thefollowing terms and definitions apply.
ISO and [EC maintain terminologicdl databases for use in standardization at the following address

— IS0 Opnline browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available at https://www.electropedia.org/

31
breaking
rupture of elastomeric isolator (3.8) due to compression- (or tension-) shear loading

s used for

rthquake
which are
tructural
rface and

bnstitutes
bferences,

3.2

buckling
state when elastomeric isolator (3.8) lose their stability under compression-shear loading

3.3

compressive properties

KV

compressive stiffness for all types of rubber bearings

© IS0 2024 - All rights reserved
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3.4

cover rubber

rubber wrapped around the outside of inner rubber and reinforcing steel plates before or after curing of
elastomeric isolator (3.8) for the purposes of protecting the inner rubber from deterioration due to oxygen,
ozone and other natural elements and protecting the reinforcing plates from corrosion

3.5
design compressive stress
long-term compressive force on the elastomeric isolator (3.8) imposed by the structure

3.6
effective loaded area

area sustainingverticalloadin elastomericisolator (E), which r‘nrrpcpnnr‘]c tothearea nFrm'nfnrr‘ing steel plates

3.7
effective{width
<rectangilar elastomeric isolator> the smaller of the two side lengths of inner rubber ‘to which|direction
shear displacement is not restricted

3.8
elastomdric isolator
rubber b¢aring, for seismic isolation of buildings, bridges and other structures, which consistg of multi-
layered vlilcanized rubber sheets and reinforcing steel plates

EXAMPLE High-damping rubber bearings, linear natural rubber bearings and lead rubber bearings.

3.9
first shaﬂfe factor
ratio of efffectively loaded area to free deformation area of one inner rubber layer between steel plates

3.10
high-damping rubber bearing
HDR
elastomerfic isolator (3.8) with relatively high damping properties obtained by special compoundiing of the
rubber arld the use of additives

3.11
inner rubber
rubber bdtween multi-layered steel plates inside an elastomeric isolator (3.8)

3.12
lead rubber bearing
LRB
elastomerfic isolator (3.8)whose inner rubber (3.11) with a lead plug or lead plugs press fitted intq a hole or
holes of the elastomegic isolator body to achieve damping properties

3.13
linear nagural'rubber bearing
LNR
elastomeric 13olator (3.8) with linear shear force-displacement characteristics and relatively low damping
properties, fabricated using natural rubber

Note 1 to entry: Any bearing with relatively low damping can be treated as an LNR bearing for the purposes of
elastomeric isolator testing.

3.14
maximum compressive stress
peak stress acting briefly on elastomeric isolator (3.8) in compressive direction during an earthquake

© IS0 2024 - All rights reserved
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compressive stress

long-term stress acting on elastomeric isolator (3.8) in compressive direction as recommended by the
manufacturer for the elastomeric isolator, including the safety margin

3.16
roll-out

instability of an elastomeric isolator with either dowelled or recessed connection under shear displacement

3.17

routine test
test for quality control of the production elastomeric isolators during and after manufacturing

3.18

<circular

3.19
second s
<rectang

3.20

shear properties
comprehgnsive term that covers characteristics determined from elastomeric isolator tests:

— shearstiffness, K;, for LNR;
— shear]stiffness, K, and equivalent damping ratio, h

— post-yield stiffness, K;, and characteristic strength, Q4 for LRB

3.21

structur4l engineer

engineer

responsiljle for specifying the requirements.fot elastomeric isolators (3.8)

3.22
type test

test for vgrification either of material'properties and elastomeric isolator performances during dey
of the product or that project design parameters are achieved

3.23

ultimate
propertie
loading (s

4 Sym

second leape factor
blastomeric isolator> ratio of the diameter of the inner rubber to the total thickness of the infer rubber

ape factor

eq’ for, HDR and LRB;

who is in charge of designing the structure for seismically isolated bridges or buildiy

properties
5 at either_buckling, breaking, or roll-out of an elastomeric isolator under compresg
ee AnnexDY.

bols

lar or square elastomeric isolator> ratio of the effective width of the/ibner rubber td the total
thickness|of the inner rubber

gs and is

relopment

ion-shear

For the purposes of this document, the symbols given in Table 1 apply.

Table 1 — Symbols and descriptions

Symbol Description
A effective plan area; plan area of elastomeric isolator, excluding cover rubber portion
Ay effective area of bolt
A, overlap area between the top and bottom elastomer area of elastomeric isolator
Afree load-free area of elastomeric isolator
Ajoad Loaded area of elastomeric isolator

© IS0 2024 - All rights reserved
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Table 1 (continued)

Symbol Description
A, area of the lead plug for a lead rubber bearing
a Side length of square elastomeric isolator, excluding cover rubber thickness, or length in longitudinal

direction of rectangular elastomeric isolator, excluding cover rubber thickness
a, length of the shorter side of the rectangular elastomeric isolator, including cover rubber thickness
a' length in longitudinal direction of the rectangular elastomeric isolator, including cover rubber thickness
B effective width for bending of flange
b length in transverse direction of the rectangular elastomeric isolator, excluding cover rubber thickness
b’ length in transverse direction of the rectangular elastomeric isolator. including cover rubber thickness
c distance from centre of bolt hole to effective flange section nb‘
D' outer diameter of circular elastomeric isolator, including cover rubber (\QV
D¢ diameter of flange (T/V
d; inner diameter of reinforcing steel plate . ‘l/'
dy diameter of bolt hole Aq,' -
d, outer diameter of reinforcing steel plate f'\‘ vV
Eqp apparent Young's modulus of bonded rubber layer K ~
E, apparent Young's modulus corrected, if necessary, by allowing for gffm\}:wessibility
Es apparent Young's modulus corrected for bulk compressibility}j\@e;{aing on its shape factor ($;
E, bulk modulus of rubber
E, Young's modulus of rubber X \\\\ )
F, tensile force on elastomeric isolator by uplift 0:\V
G shear modulus \\,\Qv
Geq(¥) equivalent linear shear modulus as a functiop&‘!@lear strain
H height of elastomeric isolator, including m’gu&:}‘i'ng flange
H, height of elastomeric isolator, excludigg%unting flange
heq equivalent damping ratio ,&\Q“
heq(¥) equivalent damping ratio as a fgl&&t‘i‘cm of shear strain
Ky post-yield stiffness (tangenA@\sfiffness after yielding of lead plug) of lead rubber bearing
Ky, shear stiffness Pad )
K; initial shear stiffnesﬁy
K, shear stiffness gf@i\f)lug inserted in lead rubber bearing
K. shear stiffne@‘ﬂe‘ad rubber bearing before inserting lead plug
K, tangentialgegr stiffness
K, compressive stiffness
L¢ lepg&)\f one side of a rectangular flange
M d;}is\tance to rotation
M TMOMENt acting on bolt
M, moment acting on elastomeric isolator
n number of rubber layers
ny, number of fixing bolts
P compressive force
P, design compressive force in absence of seismic action effects
PLax maximum compressive force including seismic action effects
P in minimum compressive force including seismic actions effects (the minimum may be negative; ie the min-
imum force may be tensile)

Q shear force

© IS0 2024 - All rights reserved
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Table 1 (continued)
Symbol Description
Qy shear force at breaking
Qbuk shear force at buckling
Qq characteristic strength
M first shape factor
S, second shape factor
T temperature
Ty standard temperature, 23 °C or 27 °C;
where cpnr‘ifinr‘] toleranceis 2 °C TU isstandard ]::hnrnfnry temperature
T. total rubber thickness, given by T.=n x t, qb‘
t, thickness of one rubber layer (), v
tepp teo thickness of rubber layer laminated on each side of plate . ﬂ,‘v
ts thickness of one reinforcing steel plate AQ‘)l/
to thickness of outside cover rubber AN,
Uy) function giving ratio of characteristic strength to maximum shear force pfs@ i60p
1% loading velocity N\ >~
Wy energy dissipated per cycle 6\ K
X shear displacement {\<<
X, design shear displacement . QV
Xy shear displacement at breaking Q\\\’\
Xhuk shear displacement at buckling AQ\
X, shear displacement due to quasi-static shear mox(&gnt
Xnax maximum shear displacement .\Q)Q‘
X4 shear displacement due to dynamic shearrql‘é&?ement
Y compressive displacement \L\V
Z section modulus of flange pu ’\Q\
coefficient of linear thermal expa\rs’ion
y shear strain A@ )
Yo design shear strain (‘,\)
Ya upper limit of the totalyf design strains on elastomeric isolators
Y shear strain at breaking
Ye local shear s;E@‘;(?due to compressive force
Ya shear straé&ﬁve to dynamic shear movement
Ymax maxig\@‘design shear strain during earthquake
Ve lq;:»}};ar strain due to rotation
Vs @3&} strain due to quasi-static shear movement
Yu ultimate shear strain
Oy horizontal offset of elastomeric isolator
6, difference in elastomeric isolator height measured between two points at opposite extremes of the elas-
tomeric isolator
£ compressive strain of rubber
Eor compressive creep strain
&r tensile strain of elastomeric isolator
1 tensile-breaking strain of elastomeric isolator
ey tensile-yield strain of elastomeric isolator
4 ratio of total height of rubber and steel layers to total rubber height

© IS0 2024 - All rights reserved
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Table 1 (continued)
Symbol Description
6 rotation angle of elastomeric isolator about the diameter of a circular bearing or about an axis through a
rectangular bearing
0, rotation angle of elastomeric isolator in the longitudinal direction (a)
0, rotation angle of elastomeric isolator in the transverse direction (b)
A correction factor for calculation of stress in reinforcing steel plates
n correction factor for calculation of critical stress
correction factor for apparent Young's modulus according to hardness
Xy total local shear strain
o compressive stress in elastomeric isolator
Oy design compressive stress
op tensile stress in bolt
oy, bending stress in flange
Opf allowable bending stress in steel
Ocr critical compressive stress in elastomeric isolator
O¢ allowable tensile stress in steel
Omax maximum design compressive stress
Omin minimum design compressive stress
Opnom for building: nominal compressive stress recommended by fhanufacturer
o tensile stress in reinforcing steel plate
Oga allowable tensile stress in steel plate
Oy yield stress of steel for flanges and reinforcing steelplates
Oy tensile strength of steel for flanges and reinfor¢ing steel plates
o tensile stress
Ote allowable tensile stress in elastomeric jselator
Ty shear stress in bolt
T¢ allowable shear stress in steel
0] factor for computation of buckling stability
¢ factor for computation of critical stress
5 Classification
5.1 General
Elastomefic isolators are classified by construction, their ultimate properties and toleranceq on their
performahce:

5.2 (Classification by construction

Elastomeric isolators are classified by construction, as shown in Table 2. The structural engineer shall
specify which construction is to be used.

© IS0 2024 - All rights reserved
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Table 2 — Classification by construction

Type Construction Illustration
|
T i
[
Mounting flanges are bolted to connecting
pel flange plates, which are bonded to the lami- I
8
nated rubber. ——
—
Hf-u Iil |
:
Iil |
Mounting flanges are directly bonded to the
Type I laminated rubber. . |
[11
!
b 111 Elastomericisolators without mounting flanges —
p gllang I

5.3 (Clapsification by tolerances on shear stiffness

Elastomeric isolators may be classified by their toleran¢e on shear stiffness, as shown
structural engineer shall specify the tolerance required:

Table 3 — Classification-by tolerance on shear stiffness

Tolerance
Class %
S-A +10
S<B +20

6 Requirements

6.1 General

in Tal

Elastomefic isolaters for bridges and the materials used in their manufacture shall meet the reqfiirements

specified fin this €lause. For test items (see Table 4) that have no specific required values, the man

shall defiTe the'values and inform the purchaser prior to production.

ufacturer

The standard temperature for determining the properties of elastomeric isolators is 23 °C or 27 °C in
accordance with prevailing International Standards. However, it is advisable to establish a range of working
temperatures, taking into consideration actual environmental temperatures and possible changes in
temperature at the work site where the elastomeric isolators are installed.

6.2 Type tests and routine tests

6.2.1 Testing to be carried out on elastomeric isolators is classified into type tests, and routine tests.

6.2.2 Type tests shall be conducted either to ensure that project design parameters have been achieved (in
which case the test results shall be submitted to the structural engineer for review prior to production) or

© IS0 2024 - All rights reserved
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to verify elastomeric isolator performance and material properties during development of the product. The
test piece for each type test shall be full-scale or one of the options specified in Table 4. The test piece shall
not have been subjected to any previous test programme. The tests shall be performed on test pieces not
subjected to any scragging, unless the production elastomeric isolators are to be supplied after scragging. In
that case, the test pieces shall be subjected to the same scragging procedure as the production elastomeric
isolators

6.2.3 Previous type test results may be substituted, provided the following conditions are met.
a) Elastomericisolators are fabricated in a similar manner and from the same compound and adhesive.

b) All corresponding external and internal dimensions are within 10 % of each other.

¢) The second shape factors are within 10 %.
d) The tpst conditions such as maximum and minimum vertical load applied in the ultimate property test,
as depcribed in 6.5.7, are more severe.
Table 4 — Tests on products
Properties Test item Test method Routing ) Type Test piece?
test test
Compressjve proper- |Compressive stiffness |ISO 22762-1:2024, 6.2.1,
ties Compressive displace- |{method 1 X X Full-scale only
Rotation gerformance |ment
Shear properties Shear stiffness IS0 22762-1:2024, 6.2.2
Equivalent damping
ratio
Post-yield stiffness X X Full-scale only
(for LRB)
Characteristic
strength (for LRB)
Tensile prpperties Tensile breaking [SO 22762-1:2024, 6.5
strength N/A Opt. Scalle B
Shear strain
DependgnFe of shear [Shear strain depend- |ISO 22762-1:2024, 6.3.1 N/A X Scalle B
propertie ence
Compressive stress IS0 22762-1:2024, 6.3.2 N/A Opt. Scale B
dependence
Frequency dependence |1SO 22762-1:2024, 6.3.3
A X le A,STD, SB
1S0 22762-1:2024, 5.8 N/ (m) | ScaleA, 5TD, SBS
Repeated loading ISO 22762-1:2024, 6.3.4 N/A X Scale B
dependence
X: [est to be-¢onducted with elastomeric isolators.
X(m): Test'ean be conducted either with elastomeric isolators or with shear-block test pieces.
N/A Not npp]ir:ﬂ'\]n
Opt.: Optional.

Scale A: Scaling such that, for a circular bearing, diameter 2150 mm, for a rectangular bearing, side length 2100 mm and, for both
types, rubber layer thickness 21,5 mm and thickness of reinforcing steel plates 20,5 mm.

Scale B: Scaling such that, for a circular bearing, diameter 2450 mm, for a rectangular bearing, side length 2400 mm and, for both
types, rubber layer thickness 21,5 mm and thickness of reinforcing steel plates 20,5 mm.

STD: Standard test piece (see ISO 22762-1:2024, Tables 12 and 13).
SBS: Shear-block test piece specified in SO 22762-1:2024, 5.8.3. With LRB, SBS shall only be used for ageing tests.

a  Testpiece may in all cases be a full-scale elastomeric isolator. This column indicates other options, where these exist.
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a  Testpipce may in all cases be a full-scale elastomeric isolator. This column indicates other options, where these e3

Table 4 (continued)
Properties Test item Test method Routine | Type Test piece?
test test
Temperature depend- |ISO 22762-1:2024, 6.3.5
N/A X Scale A, STD, SBS
ence 1S 22762-1:2024, 5.8 / (m) | Scale
Shear displacement Breaking strain IS0 22762-1:2024, 6.4
capacity Buckling strain N/A X Scale B
Roll-out strain
Durability Ageing ISO 22762-1:2024, 6.6.1
N/A X le A, STD, SB
1SO 22762-1:2024, 5.8 / (m) | Scale A, STD, SBS
\ (‘rnap 1ISQ 227621 -7n7A’ 662 ]\]I/A X Sc leA
Cyc_llc con{presswe Shear stiffness IS0 22762-1:2024, 6.6.3 N/A X 5Zalle B
fatigue
Reaction florce Shear stiffness or 1SO 22762-1:2024, 6.7
character]stics at low- [shear force N/A Opt. Scalle A
rate deforjmation
X: [est to be conducted with elastomeric isolators.
X(m): Test can be conducted either with elastomeric isolators or with shear-block test piécés.
N/A: Not applicable.
Opt.: ptional.
Scale A: Scaling such that, for a circular bearing, diameter 2150 mm, for a rectanglilar bearing, side length 2100 mm and, for both
types, rubljer layer thickness 21,5 mm and thickness of reinforcing steel plates(z0,5 mm.
Scale B: Scgling such that, for a circular bearing, diameter 2450 mm, for a rectangular bearing, side length 2400 mm apd, for both
types, rubljer layer thickness 21,5 mm and thickness of reinforcing steel plates 20,5 mm.
STD: §tandard test piece (see ISO 22762-1:2024, Tables 12 and 13).

SBS: Shear-block test piece specified in ISO 22762-1:2024, 5.813. With LRB, SBS shall only be used for ageing testd.

ist.

6.2.4 Reutine tests are carried out during production for quality control. Sampling is allowed f
testing. Sampling shall be conducted rapdemly and cover not less than 20 % of the producti

elastomel
and not le

shall be pgerformed on scragged elastomeric isolators.

6.3 Fu

6.3.1 E
as suppo
deflectio

ic isolator design. For a given project, tests shall cover not less than four test pieces for
ss than 20 test pieces in total\If elastomeric isolators are supplied after scragging, the rg

ctional requirements

astomeric isglators for bridges have the conventional basic functions of bridge rubber bear
ting the weight of the structure and live loads, absorbing the expansion, contraction, rot
of the siiperstructure. In addition, elastomeric isolators have more sophisticated function
e therdeformation performance characteristics of superstructures, regulate the inherent
ctures, and effectively distribute inertial forces and reduce vibration energies using the g

br routine
bn of any
each size
utine test

ings, such
ation and
s in order
period of
pring and

ing performance of rubber materials or a combination of rubber materials and lead plu

S.

6.3.2 The elastomeric isolators shall function correctly when they are subjected to normal environmental
conditions and maintenance, during an economically reasonable design service life. Where exceptional
environmental and application conditions are encountered, additional precautions shall be taken. The
conditions shall then be precisely defined.

6.3.3 Although seismic rubber bearings are designed to accommodate shear movements, they should not
be used to provide permanent resistance to a constantly applied shear force.

6.3.4 Some caution is necessary if bearings are designed to accommodate tensile forces. The limiting
values are given in Annex C.
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6.4 Design compressive force and design shear displacement

The design stress and strain of an elastomeric isolator are defined by the following relationships between
the design force and the displacement:

Op = A »Omax = ZZX »Omin = n;lm
and
Xo X
Yo :T_'Ymax = ?ax

r r

The design compressive forces P, P

elastomel

6.5 Performance requirements

6.5.1 G

The elast
shall satid

prior to the tests. The test items are summarized in Table 4, which indicates the type tests that arg

where a §
tests to b
6.2.2 can

Some of
[SO 2276
testing in
6.5.2 C
6.5.2.1

6.5.2.1.1
specified

6.5.2.1.2
+30 % of

6.5.2.1.3

max and P, and design shear displacements X, andyXj
ic isolator shall be provided by the structural engineer.

eneral

bmeric isolators shall be tested and the results recorded using the)Specified test meth
fy the requirements listed below. The design value for each elastomeric isolator shall be

caled elastomeric isolator or a material test piece may substitute an elastomeric isolatd

be employed with the approval of the structural engineer.

these properties may be determined usingofte of the standard test pieces dg
-1:2024, Tables 10 and 11. The standard test pieces are used for non-specific product tes
the development of new materials and products.

pmpressive properties
General requirements

The maximum compresgive displacement at the design load shall exceed the design red
by the structural enginéer:

When a compressive stiffness constant is required, the compressive stiffness, K, shall
[he design requitrement.

The values of P, and P, necessary to calculate K, are obtained from Formulae (1) and (}

load 01

ax fOr an

pds. They

specified
optional,
r, and the

e performed as routine tests. Double-shear configuration'testing, as described in ISO 227¢2-1:2024,

tailed in
s, such as

juirement

be within

e8]

P2 =‘éloadXO-Z

whereby the recommended values of ; and o, should be:

a) o1,

5 N/mm?;

b) o0, 6,0 N/mm?2.

The values of 0, and o, can also be given by the structural engineer.

© IS0 2024 - All rights reserved
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Test piece

The test piece shall be a full-scale elastomeric isolator for the type test and a production elastomeric isolator
for the routine test.

6.5.2.3

Test conditions

The standard test temperature, T, is 23 °C or 27 °C. If the test is carried out at a different temperature, the
result shall be corrected to the value of the property at T, by an appropriate method.

6.5.3 Rotation properties

6.5.3.1 |[General requirements
The displacement measured during compressive tests at the design load shall exceed-'thg rotation
displacenjent specified by the structural engineer. Static rotation tests can be carried out as an option using
a test pieg¢e and test method agreed with the structural engineer.
6.5.3.2 |[Test piece
The test diece shall be a full-scale elastomeric isolator for the type test and aproduction elastomerjc isolator
for the rofitine test.
6.5.4 Shear properties
6.5.4.1 |[General requirements
6.5.4.1.1| The shear strain shall be 100 %, 175 % or a shear strain as selected by the structural engineer.
6.5.4.1.2| The shear stiffness shall be within the tolerance selected from Table 3 for the design requirement.
6.5.4.1.3| The equivalent damping ratio shallsatisfy the requirement specified by the structural engineer.
6.5.4.1.4| The testitems required for'determination of shear properties are given in Table 5.
Table 5 — Shear property test items
No. of
Isolatonf type Test item loading Data loop
cycles
LNR Shear-stiffness, Kj, 3 Third cycle
Third cycle or average of the second|to the
eleventh.
. The data may be determined from a|sin-
HDR ihear sltlfftnéass, Ky o 3ol sletoop (“rc}.:crabl" the-thirdy-erfrdm the
quivaient damping ratio, fleq average response over the second to eleventh
loops, depending on the decision of the struc-
tural engineer.
Third cycle or average of the second to the
Shear stiffness, K;, and equivalent eleventh.
damping ratio h.q The data may be evaluated from a single loop
LRB or 3orll (preferably the third) or from the average
post-yield stiffness K, and charac- response over the second to eleventh loops,
teristic strength, Q4 depending on the decision of the structural
engineer.
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Test piece

The test piece shall be a full-scale elastomeric isolator for the type test and a production elastomeric isolator
for the routine test.

6.5.4.3

Test conditions

The standard temperature, T, is 23 °C or 27 °C. If the test is carried out at a different temperature, the result
shall be corrected to the value of the property at T, by an appropriate method.

6.5.5 Tensile properties

6.5.5.1

The test

6.5.5.2

The test 1

6.5.5.3

The test
specified

6.5.6 Dependencies of shear properties

6.5.6.1

6.5.6.1.1

The sheal
the manu

6.5.6.1.2

The test g

6.5.6.1.3

The sheat
be perfor

6.5.6.2

General requirements

iece shall not break at the force specified by the structural engineer.

Test piece

iece shall be a full-scale or a scale B elastomeric isolator.

Test conditions

biece shall be subjected to the shear strain specified by the structural engineer, and
by the structural engineer to pull the elastomeric isolator§hall then be applied.

Shear-strain dependence

General requirements

-strain dependence shall be within alspecified range agreed by both the structural eng
facturer.

Test piece

iece shall be a full-scalé.or a scale B elastomeric isolator.

Test conditions

properties at.0;5y,, 1,0y, 1,5y, or the maximum shear strain shall be determined. Test]
med at shear-strains of 0,1y, and 0,2y,,.

Compressive stress dependence

the force

ineer and

S can also

6.5.6.2.1

General requirements

The compressive stress dependence shall be within a specified range agreed on by both the structural
engineer and the manufacturer.

6.5.6.2.2

Test piece

The test piece shall be a full-scale or a scale B elastomeric isolator.
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6.5.6.2.3 Test conditions

The shear properties at 0, 0,50, 1,00, 1,50, and the maximum tensile stress, if applicable, shall be
determined, and the results normalized using the value corresponding to the design stress.

6.5.6.3 Frequency dependence

6.5.6.3.1 General requirements

The frequency dependence shall be within a specified range agreed by both the structural engineer and the
manufacturer.

6.5.6.3.2| Test piece

The test piece shall be a full-scale or a scale A elastomeric isolator, a standard test piecefor-a shear-block
test piece

6.5.6.4 |[Repeated loading dependence

6.5.6.4.1| General requirements

The repedted loading dependence shall be within a specified range agreed by both the structural engineer
and the nfanufacturer.

6.5.6.4.2| Test piece

The test fJiece shall be a full-scale or a scale B elastomeric isglator.

6.5.6.4.3| Test conditions

The sheai strain amplitude shall be y,,.
6.5.6.5 [Temperature dependence

6.5.6.5.1| General requirements

The tempgrature dependence shallbe within a specified range agreed by both the structural engineer and
the manufacturer.

6.5.6.5.2| Test piece

The test piece shall be'a full-scale or a scale A elastomeric isolator, a standard test piece or a shear-block
test piece

6.5.6.5.3 | (Test conditions

The shear strain amplitude shall be y,,.
6.5.7 Shear displacement capacity
6.5.7.1 General requirements

6.5.7.1.1 The test piece shall be subjected to shear deformation under the constant compressive force
given in the design requirements until breaking, buckling or roll-out occurs in one direction. The shear
deformation and shear force at occurrence of breaking or buckling shall be recorded.

© IS0 2024 - All rights reserved
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6.5.7.1.2 The vertical forces shall be P ... and P, . in the case of dowelled or recessed bearings.

max min
6.5.7.1.3 For bolted bearings where P, is tensile, an additional test at that load shall be performed
if requested by the structural engineer. The test at P;, can be carried out by the procedure given in
ISO 22762-1:2024, 6.5 the shear strain applied shall be y,,,, and the elastomeric isolator shall not fail under

the load P,

6.5.7.2 Test piece

The test piece shall be a full-scale or a scale B elastomeric isolator.

6.5.8 wrability
6.5.8.1 |[Ageing

6.5.8.1.1| General requirements

The change in the shear stiffness and in the damping properties shall be within +30,%.

6.5.8.1.2| Test piece

The test piece shall be a full-scale or a scale A elastomeric isolator, a standard test piece or a shear-block
test piece

If the profuction elastomeric isolators are to be supplied after seragging, the test pieces shall be [subjected
to the same scragging procedure as the production elastomericisolators. The durability test shall be carried
out directly after scragging.

6.5.8.2 |[Creep

6.5.8.2.1| General requirements

The creeq strain [see ISO 22762-1:2024, 6,6:2:6 b) for definition] shall be less than 10 % after 60 y¢ars.

6.5.8.2.2| Test piece

The test fJiece shall be a full-scale-or a scale A elastomeric isolator.
6.5.9 Cyclic compressiye fatigue properties

6.5.9.1 |General requirements
The change in shear stiffness after the fatigue test shall be within +15 %.

It shall be confirmed that there are no cracks visible on the test piece exterior.

6.5.9.2 Test piece

The test piece shall be a full-scale or a scale B elastomeric isolator.

6.5.9.3 Test conditions

The shear strain shall be 70 % and, optionally, an additional test can be carried out at 0 %. Compressive shear
test as described in ISO 22762-1:2024, 6.2.2 can be employed with the approval of the structural engineer.

© IS0 2024 - All rights reserved
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6.5.10 Reaction force characteristics at low-rate deformation

6.5.10.1 General requirements

The shear stiffness or shear force at low-rate deformation shall be within a specified range agreed by both
the structural engineer and the manufacturer.

6.5.10.2 Test piece

The test piece shall be a full-scale or a scale A elastomeric isolator.

6.6 Rubber material rpqnirpmpnfe

6.6.1 General

The rubbg¢r materials used in the manufacture of elastomeric isolators shall be tested as required {n Table 6.
The test Fesults shall be properly recorded to verify that the specified requirements are satigfied. The
frequency of each required routine test shall be determined in accordance with the manufacturey's quality
control.

6.6.2 Tensile properties

The recorhmended minimum values are given in Annex E.
6.6.3 Properties after ageing in air

6.6.3.1 [General requirements

The requirements for tensile strength and elongationat*break shall be the following:
— change in tensile strength: within £25 %j;

— change in elongation at break: maximum@50 %.

EXAMPLE Original 600 %, elongation at break after ageing shall not be less than 300 %.
6.6.3.2 [Test conditions

6.6.3.2.1| The recommendéd conditions for natural rubber- and chloroprene-based rubber [materials
should be|as the following:

— natuijal rubber: Z0°C for 168 h;
— chlorpprenerubber: 100 °C for 72 h.

© IS0 2024 - All rights reserved
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6.6.3.2.2 Other conditions can be used by agreement between the structural engineer and the
manufacturer. Test conditions and requirements for other elastomers shall be recommended by the
manufacturer and agreed to by the structural engineer.

Table 6 — Test items for rubber material

Property Test item Test method Routine test Type test
Inner Cover Inner Cover
rubber rubber rubber rubber
Tensile properties |Tensile strength IS0 22762-1:2024, 5.3 X X X X
Elongation at break X X X X
TOU %% modulus N/& N/A X X
Air ageing Tensile strength ISO 22762-1:2024, 5.4 Opt. Opt. X X
propertieg Elongation at break Opt. Opt. X X
100 % modulus N/A N/A X X
Hardness Hardness ISO 22762-1:2024, 5.5 Opt. Opt. Opt. Opt.
Adhesion properties|90° peel strength ISO 22762-1:2024, 5.6 X N/A X X
Compressjon set  |Compression set ISO 22762-1:2024, 5.7 Opt. N/A X N/A
Shear properties  |Shear modulus IS0 22762-1:2024, 5.8 Opt. N/A X N/A
Equivalent damping Opt. N/A X N/A
ratio
Temperature depend- N/A N/A X N/A
ence of shear modulus
and loss factor
Brittleness point  |Brittleness IS0 22762-1:2024,5:10 N/A N/A Opt. X
temperature
Ozoneresfstance |Observation of cracks |ISO 22762-1:2024, 5.11 N/A X N/A X
Low-temperature|Hardness ISO 2276251:2024, 5.12 N/A N/A Xa Xa
crystallization

N/A: Not ajjplicable.
Opt.: Optiopal.

5.12).

X: Test to b carried out.

a  Testisfrequired, unless elastomer ishotsusceptible to crystallization in range of service temperatures (see ISO 22762-1:2024,

6.6.4 Hardness

Hardness| may be used as a quality control test and for other purposes when a relationship|has been
establish¢d with thie)appropriate shear modulus. Hardness should not be used for primary design purposes.

6.6.5 Adhésion properties

The requirements for adhesion properties shall be 90° peel strength: minimum 7,0 N/mm.

6.6.6 Compression set

6.6.6.1 Therecommended testconditions for NR-based compounds are 70 °C for 24_% h, 25 % compression.

6.6.6.2 The corresponding requirements shall be as follows:

a) for LNR and other low-damping elastomeric isolators, compression set <35 %;

b) for HDR, compression set <60 %.

16
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6.6.6.3 The test conditions and requirements for other elastomers shall be as recommended by the
manufacturer and agreed by the structural engineer.

6.6.7 Ozone resistance

6.6.7.1 There shall be no cracks on the cover rubber.

6.6.7.2 The test conditions shall be: 50 pphm (50 mPa), 20 % elongation, 40 °C for 96 h.

6.6.8 Other properties

Propertiefs other than the ones listed above shall be determined by the test methods listed I 1ad
test resulf shall be within the tolerances specified prior to testing.

6.7 Dimensional requirements

6.7.1

elastometic isolators.

672 T

673 T

6.8 Requirements on steel used for flanges and réinforcing plates

6.8.1 St

6.8.2 The ISO 630 series shall be used,as:long as the steel specified satisfies the requirement
Table 8 o1] is approved by the structural engineer.

7 Design rules

7.1 General

7.1.1

serviceabjility limif state determined from the total compressive force (dead plus live force), re
thermal displacement and wind force, and more frequent earthquakes than the design level eg
frequency, and the ultimate limit state caused by the design level earthquake.

7.1.2

Typical dimensions of elastomeric isolators are given in Table 7 as a~guide for the

The elastomeric isolators shall be designed to meet the relevant provisions of this clau

le 6. Each

design of

he thickness of the cover rubber should be 5 mm or more and should-always meet the reqliirements
of service|environments and conditions.

ne thickness of the reinforcing steel plate should satisfy the stress check specified ip 7.6, and
stability dgainst large displacements in the event of an earthquake should also be considered.

eel plates used for flanges, end plates and inner plates shall meet the strength reqliirements
specified in Table 8.

5 given in

se, in the
straint of
rthquake

In the serviceability limit state, the design shall be such that the elastomeric isolators will not
suffer damage that would affect their proper functioning, or incur excessive maintenance costs during their
intended life.
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7.1.3 Inthe ultimate limit state, the strength and stability of the elastomeric isolators shall be adequate to
withstand the ultimate design forces and movements of the structure.

Table 7 — Typical dimensions of elastomeric isolators

Dimension Thickness Second shape Lead plug
mm factor ratio
Rubber layer Steel plate (for LRB only)
ar(r)lrniio L, L, s, Ag/ﬁA
min. max. min. min. min. max.
400 9 16
450 10 18
500 11 20
350 12 22
q00 13 25
450 14 27
700 15 29
150 16 31
g400 17 33
g450 18 35
900 19 37
950 20 39 3 4 3 10
100 21 41 (see 7:6)
1P50 22 43
11100 23 45
1150 24 47
1R00 25 50
1R50 27 52
1B00 28 54
1B50 29 56
1400 30 58
1§50 31 60
1600 32 62
Tlable 8 — Hot- and cold-rolled sheet and strip for flanges and reinforcing steel platgs
Yield stress Tensile strength
Designdtion Ogy Ogy
N/mm? N/mm?

Thickness of steel plate
t

S

mm
t,<16 16 <t <40 40 < t,
$5400 0y, 2 245 0y, 2 235 0y, 2 215 400 <0 , <510
SM490A o, 2325 g, 2315 0, 2 295 490 <o, <610
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7.2 Shape factor
7.2.1 First shape factor

7.2.1.1 The first shape factor, S;, of a rubber layer is defined as the ratio of the effective loaded area, 4,,,4,
to the free surface area, A, including holes in the layer of rubber. This can be expressed by Formula (3):

A
Sl — load (3)
Afree

7.2.1.2 The loaded area of rubber layer, 4;,.4, can be expressed as follows.

Circular elastomeric isolator: A4;,,4 =4 =%{d02 - (nh ><dh2 +n, xdp2 )} 4)

Rectapgular elastomeric isolator: Aj,,q =A=axb —% ("h X dh2 +np X de ) (5)

where A, |4 is the same as the effective plan area A.

7.2.1.3 [The load-free area of rubber layer, A¢..., can be expressed as follows.

Circular elastomeric isolator: Ag... =7 (dy +ny, Xdy, )t (6)
Rectapgular elastomeric isolator: Apee =[2(a+b)+mxny, Sdy, [t (7)
where

dy, ip the diameter of holes;
ny, ip the number of holes;
d, ip the diameter of lead plugs;

n, ip the number of lead plugs:

7.2.1.4 [f the holes are adequately plugged with rubber or lead, the rubber layer can be treated|as having
no holes ip calculating the load-free area, A4,.,.

7.2.1.5 [or the rubberlayer without holes and lead plugs, the first shape factor is given as follows.

d
Circular elastomeric isolators: S; =0 (8)

r

Rectangular elastomeric isolators: S L L.L 9
2(a+b)t,

7.2.2 Second shape factor
The second shape factor, S,, is defined as the ratio of the effective width to the total thickness of the inner rubber.
a) For circular elastomeric isolators:
_d

T

r

S, (10)
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b) For rectangular elastomeric isolators:

When there is restriction of movement in the transverse direction:

S =7 (11

r

When there is no restriction of movement in the transverse direction:

a

Sy, =——(as<h) (12)
TI‘

or
b

Sy =f~(a>b)

r

7.3 Compressive and shear properties

7.3.1 Cpmpressive stiffness
The compressive stiffness, K, is expressed as Formula (13):

XA
K, = CT (13)

r

where E_|s as given in Annex F.
7.3.2 Shear stiffness and equivalent damping ratio

7.3.2.1 [The shear stiffness is expressed as Formula (14):

Ky =6— (14)

7.3.2.2 [When the shear strain depernidence on shear modulus is considered, the shear stiffness is ¢xpressed
as Formula (15):

N A
Ky =tieq (’}/)XT_ (15)

r

where G_J(y) is deterniined as indicated in Annex G.

7.3.2.3 [The eguivalent damping ratio, h,, is expressed as Formula (16):

W,
heq :ix—"‘ (16)
21 K, xX?

as shown in Annex G.

7.4 Shear strain due to horizontal displacements
The shear strain due to horizontal displacements is given by the following formulae.

a) When the shear strain is caused not by an earthquake, but by other effects such as thermally-induced
movement, concrete shrinkage, warp of bridge:
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Y. =£<70%
S T -

r

b) During an earthquake:

Ya=——

Xa o

T. 1,2

r

7.5 Total local shear strain

7.5.1 Local shear strain due to compressive force

The local

shear strain due to compressive force is given by Formulae (19) and (20):

ctangular elastomeric isolators:

B,5X 81 X Pax
S
E.° xA,
Fcular elastomeric isolators:
b,0X 851 X Pax

ES XA,

is as given in Annex H;
is the maximum compressive force;

is the overlap area associated with non-seismic displacements.

pcal shear strain due to compressive force

ectangular elastomeric isolators:

n’ X0, +b? x 0,

2tr2n

rcular elastomeric isolators:

5,0x S72%0 /n

a) forre
¥ =1
b) forci
Y. =1
where
ES
max
Ae
7.5.2 L
The local
a) For re¢
Yr =
b) Forc
Yy =
NOTE

increase the shear str

7.5.3 Total local shear strain

The total local shear strain shall satisfy Formula (23):

27=Vc +Ys SYa

© IS0 2024 - All rights reserved
21

shear strain due to beam rotation is expressed as Formulae (21) and (22):

ain. The formulae lead to an error generally less than 10 % for S; < 8.

(17)

(18)

(19)

(20)

(21)

(22)

bility is to

(23)
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where

Yy isthe total local shear strain;

Y, isthe upper-limit design strain value (see Annex F).

7.6 Tensile stress on reinforcing steel plates
The tensile stress on the reinforcing steel plates shall satisfy Formula (24):

P Xt
0. =2)Ax- X" T <5
S AXtc sa

where

A ipasgivenin Annex A;

0., ip as specified by the structural engineer;

sa

A  ip the overlap area associated with non-seismic displacements.
7.7 Stapility

7.7.1 Maximum compressive stress in non-seismic condition
The maximum compressive stress is given by Formula (25):
P

max
max |
A

where

P is the maximum compressive force;

max

A is the overlap area associated with non-seismic displacements.

(24)

(25)

It is reconmended that the maximiint compressive stress in non-seismic condition meet the reqliirements

given in Annex I.

7.7.2 Rptation performanee check

The rotatfion performanee by the combination of compressive stress with beam rotational loa

satisfy Fofmulae (26)and (27).

a) For r¢ctangular elastomeric isolators:

1 _|P2 ax6, +bx6,

ling shall

(26)

—X =
Cl Kv 2

b) For circular elastomeric isolators:

1, PO
C; Kv 2
where

C, isasafety factor, the value of which shall be taken as 1 and 3;

P is compressive force in non-seismic condition.
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The safety factor, C;, allows for uncertainty in the value of K.

Buckling check

The buckling stability due to compressive forces under non-seismic and earthquake conditions shall satisfy
Formulae (28) and (29).

a) Forrectangular elastomeric isolators:

b)

Prax <lxaCXGX51

A

C

g T,

(28)

] 1 i HP 1ot
For C I'CUIldl CIdotUIIICT IV ToVUIdULUL S.

P

max <l><d0 XGXSI

Ae

< T

where ¢ is as given in Annex B.

7.7.4 Tensile stress on elastomeric isolator

The tensile stress caused by uplift forces on the elastomeric isolator shall satisfy Formula (30):

-

Fu
Gt = -4— < Gte
Te
where
0., 1ip asgivenin Annex C;
A, ip the overlap area associated with non-seisntic and seismic displacements.

7.8 Force, moment and deformation affecting structures

7.8.1 Shear force affecting structures due to movement

The sheay force, Q, affecting structures due to shear movement is given by Formula (31):

Q=K} xXx

7.8.2 Resistance torotation

(29)

(30)

(31)

7.8.2.1 [The spring-back moment due to axial rotations through the centre of an elastomeric is¢lator and
parallel t¢ the ditection of the dimension, b, of the elastomeric isolator is given by Formulae (32) apd (33).
a) For rIctangular elastomeric isolators:
5
M:ix—exa3 xb (32)
Ym nxt.” xK
b) For circular elastomeric isolators:
D6
M=G o FXOXD (33)

Ym 512><n><tr3
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where
Ym =1
K, isafactoras given in Table 9.
Table 9 — K factors
b/a 0,5 0,75 1 1,2 1,25 1,3 1,4 1,5
K 137 100 86,2 80,4 79,3 78,4 76,7 75,3
b/a 1,6 1,7 1,8 1,9 2 2,5 10 o)
K 74t 7371 7252 755 79,8 6653 619 60
NOTE Formula (32) is applicable to axial rotations parallel to b even when b < a.
7.8.2.2 [The spring-back moment values calculated using the above formulae are, sufficient|for most
purposes| However, they shall be determined experimentally if detailed information on these|values is
necessary. For large vertical compressive forces, P, the stiffness in rotation of rubber‘bearings can|be higher
than thatjgiven by the formulae, owing to the decrease in the effective thickness of the rubber laydrs.
7.8.3 Cpmpressive displacement due to compressive force
The compressive displacement, Y, due to compressive forces is given by Formula (34):
I
y =—L (34)
KV
7.9 Design of fixings
7.9.1 External forces affecting joint members
The folloyving are the necessary items and combinations selected as external forces to be congidered in
designing joint members:
a) compjressive reactions (dead force reaction, live force reaction, negative reaction, lift during
earthlquakes, etc.);
b) shear|forces caused by moyveément under service loads, wind, seismic loads and other actions;
c¢) overturning momentsS~determined by multiplying the shear force by the effective height of the
elast¢meric isolatof
d) eccerltric momertits caused by the shear displacement and compressive reaction.
7.9.2 Fixingsand stresses to be checked
Stresses iMfIXINgs T0 be checked are given in 1abie 10 for DoIts, in 1abie 11 for shear Keys and in 1able 12 for

flanges.
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Table 10 — Bolts

External force Cross-section to be considered
Tensile Tensil.e force resisting moment plus uplift com- |Cross-sectional area of bolts contributing to tensile
pressive force force
Shear Shear force Overall area of cross-section
NOTE When calculating the tensile stress resisting moment and the cross-sectional area of bolts contributing to it, a method

considered as reasonable upon discussion between the structural engineer and the manufacturer can be adopted. For example,
the bending theory for single-reinforcement concrete is applicable.

Table 11 — Shear keys

External force Cross-section to be considered
Compressjon Shear force Compression area common to key and-flange
Shear Shear force Key cross-sectional area

Table 12 — Mounting flanges
External force Cross-section t0 be considered
Compressjon Shear force Compression arearcommon to key and flange
Bending Tensile force from resisting moment plus Effective widthofflange x thickness
uplift force

7.9.3 Allowable stress

The allowfable stress shall be specified by the structural engineer.

8 Manjufacturing tolerances

8.1 General

Dimensiopal tolerances for elastomeric isplators for bridges shall be as specified below.

Product
made at

dimensions shall be specified at a standard temperature of T [= (23 or 27) °C] £ 5 °C. Me3
a|different temperature shalhbe corrected to a standard temperature. Dimensions shall be

atleast 24 h after curing of bearing; The cooling time shall be defined according to the product siz4g

be based

Larger beprings may need’imore than 24 h after curing.

82 M

epsuring instruments

The folloying can be used as measuring instruments:

a) vernipfealipers;

surement
measured
and shall

bn measurement of thejinternal temperature of the product or another appropriate methjod.

b) calipers;

c¢) height gauge;

d) limit gauge, to be calibrated with a gauge certified to match the upper and lower tolerance limits;

e) straightrule;

f) other instruments, such as a tape measure.
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8.3 Plan dimensions of elastomeric isolator body

8.3.1 Measurement method (see Figure 1)

The measurement method to determine the plan dimensions of circular and rectangular elastomeric
isolators shall be as follows.

a) For circular elastomeric isolators: the plan dimensions shall be determined by measuring the diameter
at two different locations.

b) Forrectangular elastomeric isolators: the plan dimensions shall be measured at two positions on each side.

1 1

|
i I B | e i |
]
bl
Key
1 reinfgrcing steel plate
NOTE The measurement points are indicated by arrows.

Figure 1 — Examples of'plan dimension measurement positions

8.3.2 Tplerances

Tolerancegs on plan dimensions<(width a’, length b" and diameter D) are specified for Type I, Type II and
dowelled [Type III elastomericisolators in Table 13 according to the nominal dimensions of the product.

For recesged Type Il elastomeric isolators, the tolerance shall be #2 mm, or 0,4 % of the plan diimension,
whichever is the greater:

Table 13 — Tolerances on plan dimensions (a’, b’ and D') of products

Nominal plan dimensions
. L! N/ Tal
S U500 Trorerance
mm
Above Maximum
— 500 +5 mm
500 1500 1%
1500 — +15 mm
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8.4 Product height

8.4.1 Measurement method
The method to measure the height of circular and rectangular elastomeric isolators shall be as follows.

a) For circular elastomeric isolators: the height shall be measured at the four points where two straight
lines at right angles to each other which pass through the centre of the circular cross-section intersect
the outer circumference (see Figure 2).

b) For rectangular elastomeric isolators: the height shall be measured at each of the four corners (see
Figure 3).

The pI‘OdlIlCt height shall be taken as the arithmetic mean of the four measured values.

|

|

Bl __ B

a) After assemblyof mounting flanges b) Before assembly of mounting flanges

Key
1 flangsg
2 conngcting plate

NOTE The measurementpointsareindicated by arraows
r J

Figure 2 — Height measurement positions for circular elastomeric isolators
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1

Key
1 flangs
2 conne

NOTE

842 T

Tolerancsd
Tables 14

cting plate

The measurement points are indicated by arrows.

Figure 3 — Height measurement positions for rectangular elastomeric isolators

blerances

s on the product height are specified according'to the nominal dimensions and shall be 3
and 15. Table 15 is not applicable to Type lIkbearings.

Table 14 — Tolerances on product height of elastomeric isolator body, H,,

s given in

Nominal dimensions
Product height;, | Tolerance
mal
Above Maximum
20 160 +2,5 %
160 — +4 mm

Table 15 — Tolerances on total product height, H,

Nominal dimensions Tolerance
Flange diameter, D; or side length, L, mm
mm
ADOVe A XTITuIm
— 1500 *(H, % 0,025 +1,5)
1500 — *(H, x 0,025 + 2,5)

For D;and Ly, see Figure 5.

8.5 Flatness of products

8.5.1 Measurement method

The flatness is the maximum difference in height at four points on the circumference of the elastomeric
isolator. The measurement positions shall be the same as those for product height (H,) measurements.
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The tolerance on the flatness of products is determined according to the nominal dimensions and shall be as

shown in Table 16.

Table 16 — Tolerances on flatness of elastomeric isolators
Dimensions in millimetres

Non_linal d_imensilon’s ’ Tolerance
Plan dimensions, (a’, b, D")
Above Maximum
— 1000 1
1000 — (a',b"and D")/1 000

8.6 Horizontal offset

8.6.1 Measurement method

ontal offset is measured between the top and bottom edges of theproduct at two positions. For
ar elastomeric isolators, the positions shall be on adjacent sides;;and for circular el

The horiZ
rectangul

isolators ¢n orthogonal diameters.

8.6.2 Tplerances

Referring

0y < 3,0 (mm)

)

H

Y

<
g

 J
A

to Figure 4, the horizontal offset, 6y, of elastomeric jsolators shall be as follows.

hstomeric

Figure 4 — Measurement of horizontal offset

8.7 Plan dimensions-of flanges

The tolerd

Table 17 — Tolerances on flange diameter and side length

inces on the’plan dimensions of flanges shall be as specified in Table 17.

Dimensions in nillimetres

3150 < D (or L) < 6 000

Thickness D¢(orL) <1000 1000 < D¢ (orLg <3150
Above Maximum
6 27 *2,0 +2,5 *3,0
27 50 )5 ,0 )5
50 100 *3,5 +4, +4,5
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Key
1 flangs

A

2 elastomeric isolator

Figure 5 — Measurement of plan dimensions of flanges

8.8 Flapge thickness

Y

The tolergnces on flange thickness shall be as specified in Table 18-

Tahle 18 — Tolerances on thickness of flanges (mounting flanges and connecting flanges)

Dimensions in millimetres

Nominal dimension

Di(or L) <1600

1600 < D; (or L;) 42 000

Abovp Maximum

16,0 25,0 +0,65 +0,75
25,0 40,0 +0,70 +0,80
40,0 63,0 +0,80 +0,95
63,0 100,0 +0,90 +1,10

8.9 Tolerances on positions-ef flange bolt holes

The tolerdnces on the positiens of flange bolt holes, including the positions of tapped holes on the cpnnecting

plate, shall be as specified,in Table 19.

Table 19 — Tolerances on positions of flange bolt holes

Dimensions in millimetres

Nominal dimension

Class M (Medium)

Class N (Non-critical)

Above Maximum

400 1000 +0 ,0
1000 2000 , ,0
2000 — +4,0

9 Marking and labelling

Marking and labelling are required for the purpose of identification of a product and its properties, and
to ensure traceability of the product's history after installation. Therefore, marking and labelling are
considered to be very important for quality control of a product.
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9.1 Information to be provided
The following information shall be provided for marking and labelling of elastomeric isolators.
a) The manufacturer's name or corporate emblem.

b) The type of elastomeric isolator. Types of elastomeric isolator may be identified as in Table 20.

Table 20 — Identification of elastomeric isolators according to types and designations

Type Designation
Linear natural rubber bearing LNR
High-damping rubber bearing HDR
Lead rubber bearing LRB

c¢) The sperial number or manufacturing number.
d) The sfize (optional).
EXAMPLE|[1  Cross-sectional area circular and diameter 800 mm: size code D-800.

EXAMPLE[2  Cross-sectional area square and side length 800 mm x 800 mm: siz€egde 800 x 800 or S-80p.

9.2 Additional requirements

Additiongl requirements for marking and labelling include the follewing.
a) Markjng shall be on lateral surfaces.

b) Markjng shall be water-resistant and abrasion-resistant.

c¢) Markjng shall be large enough to be easily identified. The size of the characters shall be larger than
5 mn] in width and height.

9.3 Marking and labelling examples

Marking may be in one line, as in Example 1, or in two lines, as in Example 2.

EXAMPLE[1
UNIVERSAL CO, LTD. TR
ZName of manufacturer Z Serial number
Size (mm)
(optional)
Type
EXAMPLE 2
UNIVERSAL CO, LTD.

HDR D-800 00001

10 Test methods
Test methods shall be in accordance with ISO 22762-1.
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11 Quality assurance

A quality assurance programme to ensure consistent manufacturing of the elastomeric isolators, including,
but not limited to, preparation of reinforcing steel plates, uniformity of the thickness of the reinforcing steel
plates and uniformity of the vulcanized rubber layers, shall be proposed by the manufacturer and approved

by the structural engineer.

© IS0 2024 - All rights reserved
32


https://standardsiso.com/api/?name=3673eb2c47a8ecebba74a5c33cafd5df

IS0 22762-2:2024(en)

Annex A
(normative)

Tensile stress in reinforcing steel plate

A.1 Method for checking strength of reinforcing steel plate

. . 1 . L . 1 1 1 1l . L. hml 1 LA
The tensilestresstheTemfor CIITg STETT PIdates SITdIT SatIsTy rormuid (21T

1. P xt
og =1 /lx“;ai—tSrSGSa (A1)

where 1 i§ a correction factor, including a safety margin, obtained from experimentalidata as folloyvs:

a) for plptes without holes: A = 1,0;
b) for plates with holes (4,/A = 0,03 to 0,1): 1 = 1,5.

A.2 Verification of Formula (A.1) by compressive failuré testing of elastomeri¢
isolatorns

A.2.1 Ggneral
The test described below was carried out to verify the applicability of Formula (A.1).

A.2.2 Test pieces

The test gieces used are described in Table A.3-The test pieces were square, measuring 240 mm 3 240 mm,
the thickmess of one rubber layer being 5;0.81m and the test pieces having six layers of laminatgd rubber.
The thickpess of the reinforcing steel plate-was 2,3 mm made of SS400 mild steel (see 6.8). One elpstomeric
isolator hpd no hole in the steel plate (RB-1), whereas the other had four holes of diameter 34,5 rnm which
were plugged with lead cores (RB£2),"Two elastomeric isolators for each type (with or without Hole) were
subjected|to the testing.

Table A.1 — Dimensional characteristics of test pieces

RB-1 RB-2
Type LNR LRB
Plan dimejnsion _(a>*a), mm 240 x 240
Hole diametefyd; mm 0 4 x 34,b
Thicknesd.ofdne rubber layer, ¢t mm
Number of layers 6
Reinforcing plate thickness, t, mm 2,3

A.2.3 Test conditions

Elastomeric isolators were subjected to compressive loading until failure was indicated by the force-
displacement curve. The horizontal displacement was maintained at zero during testing. The compressive
loading rate was 32 kN/s.
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A.2.4.1 Figure A.1 shows the plots of the force-displacement curve obtained during testing. The yield point
of the plate was determined as the point on the curve where the second-order derivative of the curve was zero.

Y A
10 000
=~ RB-1
6 000 / RB-2
4900 %/
2000
0 =
0 4 6 8 10 12 14 X
Key
X  compressive displacement, 6, expressed in millimetres
Y  compressive force, P, expressed in kilonewtons
1  yield point of plate for RB-1
2 yield point of plate for RB-2
Figure A.1 — Compressive force-displacement curve for elastomeric isolator
A.2.4.2 [The tensile stresses in the plates calculated from the compressive force at the observed yield point
using Formula (A.1) are summarizedyn Table A.2.
Table A.2 — Summary of test results
RB-1 RB-2 RB-1/RB-2
A C )_mpressive fotee; P, at yield point, 3200 2100 0,66
expressed in kN
B C )_mpresswze stress, o, at yield point, 55,6 36,5 0,66
expressed in N/mm
i i 2 -
C Yieldstress in plate, expressed in N/mm?, com 241 6 2279 1ol6
puted from Pand Formuta (A1)
D De.51gn y1el(§ stress of plate, 235 235 .
expressed in N/mm

A.2.4.3 Comparing the values of C and D in Table A.2, the applicability of Formula (A.1) can be seen to be

verified.

For further details, see Reference [3].
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Annex B
(normative)

Buckling stability

The values of factor for computation of buckling stability, ¢, shall be as given below:

a) for non-seismic: ¢ = 2,5;

b) durir’]g earthquake: ¢ = 1,5.
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Annex C
(normative)

Allowable tensile stress in elastomeric isolator

The values of the allowable tensile stress in an elastomeric isolator, o,,, based on experimental data, are as
follows:

a)
b)

for npn-seismic conditions:

during earthquake:

Ot = 0 N/mm?;
0 = 1,6 N/mm? (modulus G: 0,8 < G < 1,0 MPa);
0t = 2,0 N/mm? (modulus G < 1,0 MPa and above);

0. is determined by experiment when modujus G is less tha

h 0,8 MPa.
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Annex D

(informative)

Dependence of ultimate properties on shape factor

D.1 General

The ulti

This anngx shows the shape factor dependence of the ultimate properties.

D.2 Specification of test pieces

To confirin the influence of the shape factor on the ultimate properties, five testypieces of differgnt shapes
were subjected to an ultimate property test. The specification and geometry ofthetest pieces wereas shown
in Table [J.1 and Figure D.1.

Table D.1 — Test pieces
Ultimate property test Shape No.
™~ | 2 | 3 | 4 5

Rubber mhterial NR (shear modulus G = 1,0 MPa)

Effective §ide length (mm) 400 x 400

Thicknesq of outside cover rubber (mm) 10

Thicknesq of one inner steel plate (mm) 3,2

Thicknesq of one rubber layer (mm) 18 9 6,5 9,5 9
Number of rubber layers 3 6 8 12 4
Total thickness of rubber layers (mm) 54 54 52 114 36
Height of fest piece, h, (mm) 60,4 70 74,4 149,2 45,6
First shapje factor, S; 5,6 11,1 15,4 10,5 11,1
Second shppe factor, S, 7,4 7,4 7,7 3,5 11,1
Number of test pieces 3
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Dimensions in millimetres

400
T %+ ¢
| Al |
S
b bl
=—
— =

Figure D.1 — Test piece

D.3 Test conditions

The horijontal load was applied at a constant speed in oné<direction until the elastomeric isglator was
broken. The test conditions were as shown in Table D.2.

Table D.2 — . Test conditions

Test parameter Shape No.
1 2 3 4 5
Compressjve stress (N/mm?2) 6,0
Compressjve force (kN) 960
Shear strdin rate (%/s) 7,0
Shear ratd (mm/s) 38 | 38 3,6 8,0 2,5

D.4 Dependence of tiitimate properties on shape factor

D.4.1 The dependerice of the first and the second shape factors on breaking shear strain are|shown in
Figures D|2 and D:3yrespectively.

D.4.2 ThéAirst shape factor has a limited dependence, whereas the second shape factor hgs a large
dependence. The breaking shear strain 15 INcreased by an INcrease In the second shape factor.
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D.4.3 Theseresults cover S; from 5,6 to 15,4 and S, from 3,5 to 11,1, and the performance of the elastomeric

isolators having S; or S, outside this range shall be confirmed by additional tests. (See Reference [4] for
details.)

Y4 1 2 3
/ / /
120
J ! /
100 " =
8 % 2
80
60
40
20
0 Lo L
0 2 4 6 8 10 12 14 16 18 X
Key
X  first shape factor, S;
Y normiglized breaking shear strain (with average value of ISO standard specimen as 100)
1  shapegNo.1
2 shapeNo. 2 [ISO standard specimen; see ISO 22762-1:2024, Table 13]
3  shapeNo. 3

NOTE S, was constant at either 7,4 or 7,7.

Figure D.2 — Dependence on first shape factor
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YA 1
140 / / /
120
[
100 / %

80

\
B> DY
\

60

40

AY

0 I I (S (N (N (N >
0 2 4 6 8 10 12 14 16 18 X

Key
second shape factor, S,

X

Y normglized breaking shear strain (with average value of ISO standard specimen as 100)
1 shapeNo.4
2

3

shapeNo. 2 [ISO standard specimen; see ISO 22762-1:2024, Table 13]
shapegNo. 5

NOTE S, was constant at either 11,1 or 10,5.

Figure D.3 — Dependence on second shape factor
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Annex E

(informative)

Minimum recommended tensile properties for rubber materials

The minimum recommended tensile properties of rubber materials are as described in Table E.1.

Table E.1 — Recommended tensile properties of rubber materials

Shear modulus

Property G
MPa?
0,8 1,0 1,2
Tensile stirength (MPa)
HDR
Moulded test piece 210
Test piece|from elastomeric isolator =8
LNR
Moulded tpst piece 215
Test piece|from elastomeric isolator =13
Elongation at break (%)
HDR
Moulded tgst piece 2650 2600 2p50
Test piece|from elastomeric isolator 2600 =550 >p00
Low-damping chloroprene rubber
Moulded tpst piece 2450 2450 2450
Test piece|from elastomeric isolator 2400 2400 =400
LNR and [yRB natural rubber
Moulded tpst piece =550 =550 =p00
Test piece|from elastoméric’isolator 2500 >500 2450

a  Thesh

NOTE vy,
a safety fac

bar modulus;, @, is that at 100 % to 175 % of the shear strain.

in 7.5 canrbe obtained from the values of the elongation at break of test pieces taken from an elastomeric if

tor of 1/5. For example, for HDR (G = 0,8), y, = 600/1,5.

olator with
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Annex F
(informative)

Compressive stiffness

F.1 Compressive stiffness, K,

The compressivestiffrress, &, s giverr by Formuta{Fi3:
K - . XA (F1)
v Tr :
F.2 Apparent Young's modulus, E.
F.2.1 The apparent Young's modulus, E, is calculated using Formula (F.2):
E.= 1 + 1 (F.2)
Ep E.
F.2.2 Virious formulae have been proposed for determining, Eap, such as in F.2.2.1 and F2.2.2
[Formulag (F.3) and (F.4)]:
Formula (|1):
_ 2
Eqp =[Eo x(1+2x5;°) (F.3)
where E may be taken to be approximately/equal to 3G, where G is the shear modulus of rubber.
Exampleg of constants for severaltnatural rubber compounds are listed in Table F.1. In| practice,
manufactprers apply their own constants for the design of elastomeric isolators.
Table F.1 — Examplésof constants for design of elastomeric isolators (see Reference [[5])
£, G E
IRHD MPa MPa K MPa
30 0,92 0,30 0,93 1,00 x 103
40 1,50 0,45 0,85 1,00 x 403
50 2,20 0,64 0,73 1,03 x 103
60 5,34 T,06 0,57 T,I5 x 103
70 7,34 1,72 0,53 1,27 x 103
Formula (2):
2
Eqp =3Geq (7)x(1+25,%) (F.4)
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where
Geg(v) is the shear modulus at the average shear strain, y, produced by the compressive lo
y can be determined from Formula (F.5):
Y= J6s 1€

where ¢ is the compressive strain in the rubber layer.

ad;

(F.5)

Neither of the formulae proposed in F.2.2.1 or F.2.2.2 considers the non-linearity introduced when € becomes
greater than about 0,1.

For elastq

in Referefce [6]. Expressions for compression stiffness based on the first shape factor, S;, mrodifi

accounto

FE3 Em

The folloy
bridge elg
a) For re
E.=
b) Forc
E.=
where
B
for L]
for H

meric isolators with an unplugged central hole, formulae for the compression stiffiess

[ the hole may not give reliable results.
pirical expressions for apparent Young's modulus, E,

stomeric isolators.
bctangular elastomeric isolators:

BxS %G

rcular elastomeric isolators:

D,75B8%81 XG

is an empirical factor, based on the test data (see Figures F.1, F.2 and F
modifies E;

R B = 35;
DRand LRB  f3 = 45

are given
bd to take

ving empirical expressions for apparent Young's modulus, E., have been derived from tests on

(F.6)

(F.7)

3), which
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