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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 1ts further maintenance are described

s of the

be of (a)

patent
i¢e of (a)
ed that
this maly not represent the latest information, which may be obtained from the patent database avallable at
www.ido.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trdde name used in this document is information given for the cdmyenience of users and does not
constityite an endorsement.

For an ¢xplanation of the voluntary nature of standards, the meapnitig of ISO specific terms and exprjessions
related| to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This dofument was prepared by Technical Committee ISO£TC 45, Rubber and rubber products, Subcormhmittee
SC 4, Prioducts (other than hoses).

Alist of all parts in the ISO 22762 series can be found on the ISO website.

Any feddback or questions on this document<should be directed to the user’s national standards pody. A
complete listing of these bodies can be foundiat www.iso.org/members.html.
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Introduction

Elastomeric isolators are one of the most popular types of seismic isolation systems for buildings worldwide.
Structural engineers must comply with national building code requirements, or guidelines if detailed code
provisions for isolation do not exist, and generally that means designing in accordance with a standard, such
as ASCE/SEI 7-22. In these codes and guidelines, the requirements for isolators must satisfy design demands
determined by structural seismic response analysis. The ISO 22762 series provides detailed requirements for
testing and design of elastomeric isolators and gives different requirements (grades) according to the target
performance level for the isolation system. This document is intended to explain the relationship between
the requirements in national seismic codes with ASCE/SEI 7-22 used by way of example throughout, and
ISO 22762-serieswith the goal of allowing structural engineers tomore effectively and more widely, make
use of SO 22762 series when designing seismically-isolated buildings. ASCE/SEI 7-22 is used thrdughout
this do¢ument as an example building code for seismically-isolated buildings, and any reference,t6 ‘|seismic
code” mpay be understood to refer to that document. The concept of this document is given in Figure [.

Codes and standards for design of seismically-isolated buildings
Ex) ASCE/SEI 7-22, Eurocode 8, GB 50011-2010, TBDY2018

I1SO 22762
Elastomeric seismic protection isolators —Part 7

%t

1
|
1
1
1
1
1
1
| 1SO 22762
1
1
1
1
|
1
1

Part-1: Test methods

Part-3: Application for buildings ~Spetifications

Part-6: High-durability and high,performance specifications
and test methods

Figure 1 — Conceptual. diagram showing the role of ISO/TR 22762-7
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Technical Report ISO/TR 22762-7:20

24(en)

Elastomeric seismic-protection isolators —

Part

7:

Relationship of the ISO 22762 series to the design and testing
of seismic isolation systems

1 Scq

This do
system

Dpe

cument explains the relationship of the ISO 22762 series to the design and testing.of seismic i
5, including the relationship to national seismic codes.

There

3 Te
For the
ISO and
— ISQ

2 ermative references

re no normative references in this document.

rms and definitions
purposes of this document, the following terms and definitions apply.

[EC maintain terminological databases for use in standardization at the following addresses

Online browsing platform: available at https:f{www.iso.org/obp/

bolation

— IE(Electropedia: available at http://www.eleetropedia.org/

3.1

breakipg

rupture of elastomeric isolator (3.6) due'to compression- (or tension-) shear loading
3.2

buckling

state when elastomeric isolators (3.6) lose their stability under compression-shear loading
3.3

compressive properties of elastomeric isolator

KV

compressive stiffness for all types of rubber bearings

3.4

design|compressive stress
long-termeompressiveforee-on-the-elastomericisotator{3-6-imposed-by-the-strueture
3.5

design shear strain

shear strain of elastomeric isolator (3.6) at design shear displacement

3.6

elastomeric isolator
rubber bearing, for seismic isolation of buildings, bridges and other structures, which consists of multi-

layered

vulcanized rubber sheets and reinforcing steel plates

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

© IS0 2024 - All rights reserved
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3.7
first shape factor
ratio of effectively loaded area to free deformation area of one inner rubber layer between steel plates

3.8

high-damping rubber bearing

HDR

elastomeric isolator (3.6) with relatively high damping properties obtained by special compounding of the
rubber and the use of additives

3.9
inner rubber
rubber petween multi-layered steel plates inside an elastomeric isolator (3.6)

3.10
lead rubber bearing
LRB
elastomeric isolator (3.6) whose inner rubber (3.9) has a lead plug or lead plugs press fitted into ajhole or
holes of the isolator body to achieve damping properties

3.11
linear natural rubber bearing
LNR
elastomeric isolator (3.6) with linear shear force-deflection charactéristics and relatively low damping
properties, fabricated using natural rubber

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

3.12
maximum compressive stress
peak stfess acting briefly on elastomeric isolators (3.6)*in compressive direction during an earthquake

3.13
maximum shear strain
shear strain of elastomeric isolator (3.6) atmaximum shear displacement

3.14
property modification factor
factor fo account for a variatidn)in physical property from a standard value, due to effects $uch as
temperpture, rate of loading, marufacturing variations, ageing and environmental exposure

3.15
compreéssive stress

nominal compressive.stress
long-term stress geting on elastomeric isolators (3.6) in compressive direction as recommended| by the
manufdcturer fdr the isolator, including the safety margin

3.16
produdtion test
project specific test to verify that the isolator manufactured has the required performance prior to shipping

3.17
prototype test
project specific test to verify that the designed isolator has the required performance

3.18

qualification test

test to demonstrate the isolator performance in various test items, which is conducted by manufacturer and
whose data is submitted for approval of structural engineer as one of bidding documents

© IS0 2024 - All rights reserved
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routine test

test for

3.20

quality control of the production isolators during and after manufacturing

second shape factor
<circular elastomeric isolator> ratio of the diameter of the inner rubber (3.9) to the total thickness of the
inner rubber

3.21

second shape factor

e total

<rectangular or square elastomeric isolator> ratio of the effective width of the inner rubber (3.9) to
thicknéss of the inner rubber

3.22

seismi¢ code

buildin
include

3.23

shear properties
shear properties of elastomeric isolators
comprehensive term that covers characteristics determined from isolator(tests:

— shdar stiffness, K, for LNR
— shdar stiffness, K, and equivalent damping ratio, h,,, for HDRahd LRB

— poqt-yield stiffness, K, and characteristic strength, Q4 fo5LRB

3.24
standal
value o

3.25

structyral engineer
enginegr responsible for the design of theseismically-isolated building and for specifying the requip

for elas

3.26

type test
test foil verification of eitherymaterial properties and isolator performances during developmen

produc

3.27
ultima

property at eitheérbuckling, breaking, or roll-out of an isolator under compression-shear loading

4 Symbols

For the

b code that defines regulatory requirements for the earthquake design of buildings, and wh
provisions for seismic isolation

eq’

rd value
fisolator property defined by manufacturer®ased on the results of type test

tomeric isolators (3.6)

or that project de$ign parameters are achieved

e property

ch may

ements

t of the

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

© IS0 2024 - All rights reserved
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Table 1 — Symbols and descriptions

Symbol Description

Dy, dead load of building-superstructure

Dy displacement at the centre of stiffness of the isolation system under the Design Earthquake? (from seis-
mic code)

Dy maximum displacement at the center of stiffness of the isolation system under the Maximum Earth-
quake? (from seismic code)

Dy maximum displacement of an element of the isolation system under the Maximum Earthquake?, includ-
ing torsional effects (from seismic code)

E; load-ofbuilding-superstructure-in-vertical-directiongenerated-duringearthquake

heq equivalent damping ratio

Ky post-yield stiffness (tangential stiffness after yielding of lead plug) of lead rubber bearing

K¢ effective stiffness of an isolator unit in the horizontal direction at either the Design Earthquake dr the
Maximum Earthquake level (from seismic code)

K, shear stiffness

L live load of building-superstructure

P, design compressive force in absence of seismic action effects

Pax maximum compressive force including seismic action effects

Pin minimum compressive force including seismic actions effects

Q1(X1) shear force at maximum positive shear displacement

Q,(X5) shear force at minimum negative shear displacement

Qq characteristic strength

S first shape factor

S, second shape factor

T. total rubber thickness, givenby T.=n x ¢,

X design shear displacement

X maximum positive shear displacement

X, minimum negative shear displacement

Bess effective damping (equivalent yiseous damping ratio) of an isolator unit in the horizontal directidn at
either the Design Earthquake orthe Maximum Earthquake level (from seismic code)

Yo design shear strain

Ymax maximum design shearstrain during earthquake

Yu ultimate shear strain under horizontal uniaxial loading

Og design compressive stress

Omax maximum.gompressive stress

min minimum.compressive stress

a2 The[terms “Design Earthquake” and “Maximum Earthquake” are used for simplicity herein to facilitate explanation of

concept§ and relationships for two earthquake hazard levels. It is recognized that these terms are not directly used py ASCE

7-22 or ¢thef building codes. The test parameters presented in subsequent tables (give table numbers) assume that the Design

Earthqupke-demand is 2/3 of the Maximum Earthquake Demand.

5 Structure of ISO 22762 from perspective of relationship with this document

The relationship between the different parts of ISO 22762 is shown schematically in Figure 2. ISO 22762-7
intends to help structural engineers whereas ISO 22762-4 to help manufacturers of elastomeric isolators for
buildings.

© IS0 2024 - All rights reserved
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PRODUCTS
SPECIFICATIONS

Part-1: Test methods

— Part-2: Applications for

bridges - Specifications

GUIDANCE

for manufacturers:

Part-3: Applications for

buildings - Specifications

Part-4: Guidance on the application

of ISO 22762-3

Part-5: Sliding seismic-
protection isolators for

buildings

Part-6: High-durability and high-performance specifications
and test methods

for structural engineers:

Part-7: Practical guidance on tme
use of ISO 22762 for design an

6 A

6.1
When 4

Figure 2 — Relationship of this document and other parts of thé.ISO 22762 series

testing of seismic isolation
systems

plication of ISO 22762 to the testing and design requirements of elastomeric
isolators given in building codes

eneral

pplying the ISO 22762 series for the design of elastomeric seismic isolation bearings it is necessary

for the iser to relate various design terms and symbals in the seismic code or guideline being followed with
the applicable terms and symbols in ISO 22762 seri€s. It is expected that the main users of ISO 2276p series

will be
isolator

6.2 (
definit

The coy
used in

Table

ions

prrespondence between seisntic codes and ISO 22762: Key design terms and

structural engineers and that their primary interest will be the testing requirements for theseismic
s. The types of tests typically required<are qualification tests, prototype tests and production tests.

respondence between key-design terms and definitions commonly used in seismic codes and those
the ISO 22762 series,is shown in Table 2.

P — Correspondence between seismic codes and ISO 22762: Key design terms and definitions

Seismic code term

ISO 22762 term

Remarks

All tests and requirements specifiefl in ISO

Qualifigation test Type test 22762-3 or ISO 22762-6 are applicaple.
There are minor differences in somp
definitions of isolator properties bdtween

Prototylpetest Type-test prop

seismic codes and ISO 22762. In such case,
similar definition in ISO 22762 is applied.

Production test

Routine test

Some minor differences exist in definition
of the properties. In such case, similar
definition in ISO 22762 is applied.

Vertical load

1,0D, +0,5L,

Design compressive force
Py

Design compressive stress

1,2 D) +L; + E|,

Maximum compressive force
P

max

Maximum compressive stress

amaxzpmax/ A

© IS0 2024 - All rights reserved
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Table 2 (continued)

Seismic code term ISO 22762 term Remarks
09D, -E; Minimum compressive force Minimum compressive stress
Pmin Gminzpmin/A
(if negative) Tensile force
Pt = Pmin
Horizontal Dy Design displacement Design shear strain
displacement X, Yo =Xo/T.
Dy, Dy Maximum displacement Maximum shear strain
Xmax /'max XmaX/ITr

6.3 Coprrespondence between seismic codes and ISO 22762: Testing

6.3.1 [Qualification tests

Although most seismic codes do not provide specific details for qualification tests,manufacturers ge¢nerally
must provide structural engineers with various properties of isolators, including dependencies on effects
such aqd temperature and frequency, repeated loading, creep, and ageing. Tésts for these properties are
specifigd as type tests of ISO 22762-3 and ISO 22762-6 using test methods defined in ISO 22762-1. These tests
and mdthods are directly applicable for manufacturers to provide qualification test data for elasfomeric
isolators. ISO 22762 provisions that can be referred to for qualification test of elastomeric isolafjors are

shown

n Table 3. Comparison of the test items and requirements in’ EN"'15129 and ISO 22762-6 are given in

Annex A.
Table 3 — ISO 22762 provisions for qualification tests of elastomeric isolators
Properties Test item Test method
Comprdssive properties Compressive stiffness ISO 22762-1:2018, 6.2.1} meth-

od 2

Shear pfoperties

Shednstiffness

Eguivalent damping ratio
Post-yield stiffness (for LRB)
Characteristic strength (for LRB)

IS0 22762-1:2018, 6.2.2

Tensile properties

Tensile fracture strength
Tensile yield strength

IS0 22762-1:2018, 6.5

Dependeencies of shear Shear strain dependency ISO 22762-1:2018, 6.3.1
proper{ies Compressive stress dependency IS0 22762-1:2018, 6.3.2
Frequency dependency IS0 22762-1:2018, 6.3.3
Repeated loading dependency IS0 22762-1:2018, 6.3.4
Temperature dependency IS0 22762-1:2018, 6.3.5
Dependencies-of compressive properties Shear strain dependency IS0 22762-1:2018, 6.3.6

Compressive stress dependency

ISO 22762-1:2018, 6.3.7

Shear strafmand dfSptacement capacity

Breaking strait, buckimng strain
Roll-out strain

IS0 22762-1:2018, 6.4

Ultimate property diagram

ISO 22762-3:2018, Annex B

Durabil

ity

Shear property change

ISO 22762-1:2018, 6.6.1

Creep

IS0 22762-1:2018, 6.6.2

6.3.2 Prototype tests

The correspondence between isolator prototype tests typically defined by seismic codes and the
elastomeric isolator test methods of [SO 22762-1 is shown in Table 4. In the table, the seismic code prototype

© IS0 2024 - All rights reserved
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test requirements are those of ASCE 7-22 and TBEC 2018. ISO 22762-3 does not give detailed, specific
requirements for each test item, whereas ISO 22762-6 does give specific test requirements, depending on
the grade of the isolator.

Table 4 — Correspondence between seismic codes and ISO 22762: Prototype tests

Seismic code 1SO 22762
prototype test condition test method and requirements
Test item Test Vertlc_al lqad Horizontal dis- Cycles Test method(s) ISO 22_762-6:2022
no. combination placement requirements 2
Compressive 4 At o _ IS0 22762-1:2018, —
propgqrties + SEPLTRE AL N 6.2.1 method 2 ST
Horizontal shear
creep test and re-
2 D, +0,5L; wind force 20 sidual displacement No requirement
IS0 22762-6:2022,
8.5.2
D_+0,5L, 0,25 Dy or 0,25 Dy, 3 .
12D+ 0,5 D or 0,5 Dy 3 Shear strain depend- _
3 051 JEE ency, 1ISO22762- No requirement
) L—="L 0,67 DD or 0,67 DM 3 12018, 6.3.1
09D, +E, 10D or1,0D, 3
Repeated loading
dependency
Ki:>-10 %, Q:
4 D +0,5L; 1,00 Dyp 10 IS0 22762-1:2018, d >_3%f] Qg
Shear 6.3.4,1S0 22762- -
propdgrties 6:2022,8.2.1
Buckling strain
22/3x100x3, (%)
Breaking sfrain
Shear strain and dis- 2400 %
placement capacity or
5 L2 Dy +Ly, * Ey, 1,00.Dyy 1 1SO 22762-1:2018, | Shear displagement
6.4 capacity:
Buckling and|break-
ing displacgment
>1,5 Xn’@x
Tensile capacity
IS0 22762-1:2018
D)+ E 1,00 D 1 ’ =509
6 OADL*E, /00 Dyy 6.5,1S0 22762- =50%
6:2022,8.4.4
a  In IBO 22762-6, detailed test requirements are defined according to the isolator performance grade. In this table, the
[SO 22742-6 test requirentents for LRB Grade-II isolators are shown as an example. Examples of the results of the prototype tests
in this tdble are given'in’Annex B.
6.3.3 |[Production tests

Correspomndence of test mrethods specified i 1S6-22762=t for production tests givermr ir Tabte4—Generally,
there is no specific method of compression test in seismic codes or guidelines. Therefore, compression test is
introduced in Table 5. In ISO 22762-6, the tolerance on compressive and shear properties is classified. As an
example, classification of LRB is introduced in Table 6. Grade I in ISO 22762-6 corresponds to the tolerance
specified in ISO 22762-3.

© IS0 2024 - All rights reserved
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Table 5 — Correspondence between seismic codes and ISO 22762-6: Production tests

Seismic code production test condition (ASCE/SEI 7-22) IS0 22762 t-est method and
requirements
. . . ISO 22762-6 Require-
Test item Test Vertlc_al lqad Horizontal dis- Cycles Test method |ments (specifications)
no. combination placement a
Shear 1 D, +05L D 3 150 22762- Table 6
properties Lo D 1:2018, 6.2.2
Compressive 150 22762-
roperties 2 — — — 1:2018,6.2.1 Table 6
prop method 2
a2 Inl§0 22762-6, detailed test requirements are defined according to the islolator performance grade. Requirements for some
of the tept items are specified according to the grade of isolator. In this table, the ISO 22762-6 test requirementsforLRB|Grade-II
isolatord are shown as an example.
Tabl¢ 6 — Classification by tolerance on compressive and shear properties of ERB in ISO 22762-6
Sh tiff; Ky,
Grade Compressive stiffness K, ar Sness Aa
characteristic strength Q4
I +30 % *20 %
11 *20% *15%
11 +15% +10 %

6.4 D

Propert
propert
temper
are inc
or by t
in ISO ]
[SO 227

including cyclic effects, and ISO 22762 testmethods is given in Table 7.

etermination of property modification factors

y modification factors are used by seismic codes‘to account for variations in isolation
ies due to effects such as heating due to dynamic¢loading, rate of loading, manufacturing vary
hture, environmental exposure and ageing (for” example, ASCE/SEI 7-22, 17.2.8.4). These
pbrporated in the building seismic responsecanalyses, either by equivalent lateral force pro
me history analysis. Property modification factors may be determined by test methods
p2762-1. Manufacturing tolerance corresponds to the tolerance on shear properties as spec
62-3:2018, 6.5.3.1, Table 6. The relationship between various property modification factors,

devices
iability,
factors
cedures
defined
ified in
but not

Taple 7 — Use of ISO 22762 for'determination of seismic code property modification factgrs

. U ISO 22762 properties and test methods
Seismic code property modification
factors (ASCE/SEI7-22) Property Test methods and standard
values
[SO 22762-1:2018, 6.6.1
Ageing A, |Property change [SO 22762-6:2022, 6.5.1 Tables 4, 5,
and 6
Temperatuge A Temperature dependenc 150 22762-1:2018, 6.3.5 or 5,8
P ¢ b P y 1SO 22762-6:2022, 6.5.1
1S0-22762-1:2018,6.3-4
All cyclic effects Atest |Repeated loading dependency SO 22762-6:2022, 6.5.1 Tables 4, 5,
and 6
Shear stiffness ISO 22762-1:2018, 6.2.2
Manufacturing tolerance* X Equlvalent damping ratio post-yield |ISO 22762-3:2018, 5.3 Table 3
pec | stiffness (LRB) ISO 22762-6:2022, 6.5.1 Tables 4, 5,
Characteristic strength (LRB) and 6
Total in ASCE 7-22 A total A total.maxzk spec x(1+(0,75x(7\a7\ t'l))) X}\test
A total min:)\ spec x(l-[0,75x(7\a7\ t'l))) ><}‘test

© IS0 2024 - All rights reserved
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Cyclic loading effects on isolator properties, according to seismic codes, are evaluated in ISO 22762-1 and
[SO 22762-6 by repeated loading dependency tests.

For the manufacturing tolerances listed in Table 7, the tolerances on compressive and shear properties
indicated in Table 6 are applicable. Examples of tests and results to evaluate the property variations outlined
in Table 7 above are given in Annex C.

6.5 Differences in property definitions between seismic codes and ISO 22762

There are some differences in the definitions of isolator shear stiffness and damping properties between
seismic codes and [SO 22762. These are shown in Table 8. Annex D provides example HDR test results along

: h 1 s Ll - | - dnn - =l de d- Ll R I o e
Wlt evVaraatiomm ot sirear arra UdIplllg PTUOPCTT LTS USIE LIIT LVWU UITITT TIIU UTTITIUIULLS.

2]

Table 8 — Seismic code and ISO 22762 shear stiffness and damping property definition

Property Seismic codes IS0 22762-1:2018;,6.2.2.6
_01(X)-0(Xp) _ 1@
Kegr = Kn =
X, X, X=X
Shear - Y
stiffness Q1 (X1)—0Qy (X5 ) : shear force at X1, X2 Q1, Q2: maximum, mifiimum shear force
X1, X2: maximum, minimum shear displacement|X1, X2: maximum, minimum shear displac¢gment
Calculation: Average of 15t to 34 loops Calculation: from 34 loop
B = T Wy T Wy
Equiyalent eff =5 5 =5
2 Kege (X1 = X;) 2 Ky (X1 -X7)

dampipg ratio

Calculation: Average of 15t to 34 loops Galéulation: from 3rd loop
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Annex A
(informative)

Comparison table of requirements for isolators in ISO 22762-6 and

EN 15129

EN 15129:2019, 8.2 gives specifications for design and testing for elastomeric isolators. There are test items

of ISO 22762-6 which are not included in the requirement of EN 15129. They are listed in Table A.1. The
compaifison of specific requirements in ISO 22762-6, Grade Il and EN 15129 are shown in Table A.2-tq A.4 for
LRB, HDR, and LNR. The required values in EN 15129 for LRB, HDR, and LDRB (=LNR in ISO 22762)|are the
same except that for LRB the shear characteristics are defined in terms of Ky and @4 and for LDRB there is
no damping requirement.
Table A.1 — Required test items in ISO 22762-6 and EN 15129
Property Test item in ISO 22762-6:2022 EN 15129:2(18
Comprgssive properties Compressive stiffness N
Shear pfoperties Post-yield stiffness y
Characteristic strength
Design value of shear yield stress N/A
Tensile properties Tensile yield strength N/A
Allowable tensile strain N/A
Dependency of shear stiffness |Shear strain dependency x
Compressive stress dépéhdency N/A
Frequency dependency x
Repeated loading dependency -1 x
Repeated Joading dependency -2 N/A
Temperature dependency x
Horizoental biaxial loading dependency N/A
Eg?&gggncy of compressive Sheéar strain dependency N/A
Compressive stress dependency N/A
Dependeency of tensile prop- Shear strain dependency of tensile yield strength N/A
erties Shear strain dependency of allowable tensile strain N/A
Shear sfrain anddisplacement |Ultimate shear strain (or displacement), breaking strain
capacity (or displacement), buckling strain (or displacement), Ulti- x
mate property diagram
Ultimate shear strain under horizontal biaxial loading N/A
Tensile capacity Tensile fracture strength N/A
Tensile fracture strain N/A
Durability Change of shear stiffness x
Change of ultimate property N/A
Compressive creep x
Cumulative shear strain N/A
Horizontal shear creep test and residual shear strain test N/A

NOTE N/A: not applicable, x: required

© IS0 2024 - All rights reserved
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Annex B
(informative)

Examples of test data by ISO 22762 corresponding to typical
prototype tests specified in seismic codes

B.1 (leneral
Examples of test data according to ISO 22762-1 and ISO 22762-6 corresponding to typical pretotype test
specifigd in seismic code are given.
Test items in ISO 22762 are shown in Table B.1.
Table B.1 — Test items in ISO 22762-1 and I1SO 22762-6 for prototype test
Test methods
Test item Test method Requiremernt
IS0 22762-1:2018 IS0 22762-6:2p21
B.2 Shepr strain dependency 6.3.1 N/A
B.3 Repleated loading dependency 6.3.4 8.2.1
B.4 Shefir strain and displacement capacity 6.4 N/A
B.5 Tenkile capacity 65 8.4

B.2 Shear strain dependency

B.2.1

LRB

(1) Tedtisolator size

— Oufer diameter D 1000 mm
— Diameter of lead plugd; 180 mm
— Totial rubber height'h, 198 mm
— Firjt shapefactor S; 41,7

— Sedond.shape factor S, 51

(2) Test conditions

— Compressive stress g 15 MPa
— Compressive force P 11 399 kN

— Shear strainy

50 %, 100 %, 200 %, 250 %, 300 %

© IS0 2024 - All rights reserved
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— Shear displacement X

— Loading frequency f

— Number of cycles n

(3) Testresults

Key

ISO/TR 22762-7:2024(en)

99 mm, 198 mm, 396 mm, 495 mm, 594 mm

0,006 Hz to 0,038 Hz
4

2000

1500
1000
500

0
-500
-1000
-1500

-2000

-800

shepr displacement X (mm)
shepr force Q (kN)

Fi

-600

-400 -200 0 200

400

600

800 X

bure B.1 — Shear force-displacement relationship of shear strain dependency test of LRB
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Y1

2,5

2
1,5 O\Q\O\Q\C

0,5

0 100 200 300 400 500 600 X

a) Ky

Y2
400
350
300
250
200 oo 50—
150
100
50

0 100 200 300 409 500 600X

b) Uy

Key
X  shefr displacement X (mm)
Y1 K,y (kN/mm)

Y2 Q4(kN)

Figure B.2 — Testresults of shear strain dependency for K; and Q4 of LRB

B.2.2 (HDR

(1) Tegtisolator size

— Oufer diameter D : 1000 mm
—  Innerdiameterd : 25 mm

— Total rubber height h, : 200 mm
— First shape factor S; : 36,4

— Second shape factor S, : 498

(2) Test conditions

© IS0 2024 - All rights reserved
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— Compressive stress g :  15MPa

— Compressive force P : 11 776 kN

— Shear strainy : 10 %, 20 %, 50 %, 100 %, 150 %, 200 %, 270 %

— Shear displacement X : 21 mm, 42 mm, 100,5 mm, 201 mm, 301,6 mm, 402 mm, 542,7 mm
— Loading frequency f : 0,33Hz

— Number of cycles n 3

(3) Tegtresults

2000
1500
1000
500

0
-500
-1 000

-1500

-2 000
-600 -400 -200 0 200 400 600 X

Key
X  shepr displacement X (mm)
Y  shefr force Q (kN)

Figure B.3 — Shear forece-displacement relationship of shear strain dependency test of HDR

© IS0 2024 - All rights reserved
17


https://standardsiso.com/api/?name=aaf5e1d4c3f664461a1fe2ed0bab68d8

ISO/TR 22762-7:2024(en)

0 100 200 300 400 500 600 X

a) K,

Y2
0,4

0,3 |

0,2 DD—D—D\D\D\D

01 |

0 100 200 300 400 500 600 X

b) Heq
Key
X  shefr displacement X (mm)
Y1 K, (kN/mm)

Y2 H,

Figure B.4 — Testresults of shear strain dependency for K;, and h., of HDR

B.2.3 [LNR

(1) Tegdtisolator size

— Outer.diameter D : 1000 mm
— Innerdfameterd T SUTIM

— Total rubber height h, : 195mm
— First shape factor §; : 317

— Second shape factor S, : 513

(2) Test conditions

© IS0 2024 - All rights reserved
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— Compressive stress g :  15MPa

— Compressive force P : 11 751 kN

— Shear strain y : 50%, 100 %, 200 %, 250 %, 300 %

— Shear displacement X : 97,5 mm, 195 mm, 390 mm, 487,5 mm, 585 mm

— Loading frequency f : 0,002 Hz to 0,013 Hz

— Nu
(3) Teg

Key
X  she
Y she

Fi

mber of cycles n 3

t results

2000

1500
1000
500

0
=500
-1 000

-1500

-2 000
-600 -400 =200 0 200 400 600 X

ar displacement X (mm)
ar force Q (kN)

bure B.5 — Shear force-displacement relationship of shear strain dependency test of LNR
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1,5

D‘n\,}_ﬂ/'/ﬂ

05F

Key

X  shepr displacement X (mm)

Y K, (kN/mm)

200

B.3 Repeated loading dependency

B.3.1 |LRB

(1) Tegtisolator size

400

600X

Figure B.6 — Test results of shear strain dependency for K; of LNR

— Shear strainy

— Outer diameter D 500'mm

— Diameter of lead plug d;, 90 mm

— Totial rubber height h, 124 mm

— Firjt shape factor S; 40,1

— Sedond shape factox S, 4,03

(2) Tegt conditions

— Compressive stress o 9,8 MPa

— Compressive force P 1862 kN
150 %

— Shear displacement X 186 mm
0,25 Hz

— Loading frequency f

© IS0 2024 - All rights reserved

20



https://standardsiso.com/api/?name=aaf5e1d4c3f664461a1fe2ed0bab68d8

ISO/TR 22762-7:2024(en)

— Number of cycles n 25

(3) Testresults

300

200

100

0

-100

-200

-300
-200 -100 0 100 200 X

Key
X  shefr displacement X (mm)
Y  shepr force Q (kN)

Figure B.7 — Shear force-displacement relationship of repeated loading test of LRB

Y
1,6

14
12
1+ p
08 |
0,6 - 1
04 %

0,2

0 t t t t
0 5 10 15 20 25 X
Key

X number of cycles

Y Kq/Kq(3),Qd/Qd(3)

Figure B.8 — Change of K; and Q4 of LRB during repeated loading test
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B.3.2 HDR

(1) Testisolator size

ISO/TR 22762-7:2024(en)

— Co

— Outer diameter D 800 mm

— Inner diameter d 20 mm

— Total rubber height h, 162 mm

— Firjt shape factor S; 36,1

— Sedond shape factor S, 494

(2) Tedt conditions

— Compressive stress o 15 MPa
:[:pressive force P 7 540 kN

— Shdar strain y 200 %

— Shgar displacement X 324 mm

— Logding frequency f 0,2 Hz

13

— Number of cycles n

(3) Tegtresults

© IS0 2024 - All rights reserved
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1000

500

-500

-1 000
-400 -200 0 200 400 X

Key
X  shefr displacement X (mm)
Y  shefr force Q (kN)

Figure B.9 — Shear force-displacement relationship/of repeated loading test of HDR

Y
14

1,2

0,8

06

Key

X nuthber of cycles

Y Kh/Kh(3)' Heq/Heq(g)

Figure B.10 — Change of K}, and h., of HDR during repeated loading test
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B.3.3 LNR

(1) Testisolator size

— Outer diameter D : 1000mm
— Inner diameter d : 50mm

— Total rubber height h, : 195mm
— Firjt shape factor S; : 317

— Sedond shape factor S, : 513

(2) Tegt conditions

— Compressive stress o : 12,5MPa
— Co:[:pressive force P : 9792kN
— Shdar strain y : 200 %

— Shgar displacement X 390 mm
— Logding frequency f : 0,003 Hz
— Number of cycles n : 50

(3) Tegtresults

800

400

=400

-800
-500 -250 0 250 500 X

Key
X  shear displacement X (mm)
Y  shear force Q (kKN/mm)

Figure B.11 — Shear force-displacement relationship of repeated loading test of LNR

© IS0 2024 - All rights reserved
24


https://standardsiso.com/api/?name=aaf5e1d4c3f664461a1fe2ed0bab68d8

Key
X
Y
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()
1 'I‘[II{I.’I’III’Illfll(l'ﬂlII’IIII’II‘I’Ill’l’lllll’l'ﬂlll'ﬂ

e

08 I
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nuthber of cycles
K /Kn(3)

Figure B.12 — Change of K, of LNR during repeated loading test

B.4 Shear strain and displacement capacity

B.4.

M

(2)

1 |LRB

Tedt isolator size

Outer diameter D : 1 000 mm
Digmeter of lead plug d,, 3 180 mm
Totlal rubber height h.. : 198 mm
Firt shape factor ¢ : 41,7
Sedond shape factor S, : 51

Test eonditions

Compressive stress o :  15MPa
Compressive force P : 11 399 kN
Shear strain y o 300%
Shear displacement X ;594 mm
Loading frequency f : 0,006 5 Hz (sine wave)

© IS0 2024 - All rights reserved
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— Number of cycles n 4

(3) Testresults

2000
1500
1000

0 —

=500

-1000
-1500

-2 000
-800 -600 -400 -200 0 200 400 600 800 X

Key
X  shefr displacement X (mm)
Y  shepr force Q (kN)

Figurje B.13 — Shear force displacement relationship ef LRB under shear strain and displacgment

capacity test
B.4.2 |HDR
(1) Tegtisolator size
— Oufer diameter D 2 1000 mm
— Innler diameter d : 25 mm
— Totial rubber height h; : 203,7mm
— Firjt shape factor'$s : 25,4
— Sedond shape factor S, : 491
(2) Testconditions
— Compressive stress o : 15,4 MPa
— Compressive force P : 12 090 kN
— Shear strain y : 266 %
— Shear displacement X : 540 mm

© IS0 2024 - All rights reserved
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— Loading frequency f : 0,009 3 Hz (triangular wave)
— Number of cycles n 2

(3) Testresults

1500

1000

500

-500

-1000

-1500
-600 -400 -200 0 200 400 600 X

Key
X  shefr displacement X (mm)
Y  shefr force Q (kN)

Figure B.14 — Shear force displacement relationship of HDR under shear strain and displac¢ment

capacity test
B.4.3 |LNR
(1) Tegdtisolator size
— Oufer diameter D : 1000 mm
— Innler diameterd : 50 mm
— Totjal rubberheight h, : 195mm
— Firgt shape factor S; : 31,7
— Second shapeTactor 3, : 5,13
(2) Test conditions
— Compressive stress o : 15,0 MPa
— Compressive force P : 11 751 kN

© IS0 2024 - All rights reserved
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— Shear strain y 250 %
— Shear displacement X : 487,5 mm
— Loading frequency f : 0,002 6 Hz (triangular wave)

(3) Testresults

1000

500

-500

-1000
-600 -400 -200 0 200 400 600 X

Key
X  shefr displacement X (mm)
Y  shefr force Q (kN)

Figurje B.15 — Shear force displacement relationship of LNR under shear strain and displacement

capacity test
B.5 Tensile capacity
B.5.1 |LRB
(1) Tedtisolator size
— Sidp length of\square elastomeric isolator a : 800 mm
— Diameter’of lead plug d,, : 85 mm
— Numbereofteadphigsn —4
— Total rubber height h,. : 200,0 mm
— First shape factor S; : 41,2
— Second shape factor S, : 4,0

(2) Test conditions

© IS0 2024 - All rights reserved
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— Tensile strain € r 21%

— Tensile displacement Y : 42 mm
— Offset shear strain y : 100 %
— Shear displacement X : 200 mm
— Number of cycles n : 1

(3) Tegtresults

1500

1000

500

0 10 20 30 40 50 X

Key
X  tengil displacement Y (mm)
Y tengil force Pt (kN)

Figune B.16 — Tensile force-displacement relationship of LRB under off-set shear strain of 1

B.5.2 |HDR

(1) Tegdtisolator size

— Oufer diameter D : 800 mm
— Inneridiameter d i 20mm

— Total rubber height h, : 200,0 mm
— First shape factor S; : 36,1

— Second shape factor S, : 4,0

(2) Test conditions
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— Tensile strain € : 2,5%
— Tensile displacement Y : 60mm
— Offset shear strain y : 200 %
— Shear displacement X : 400 mm
— Number of cycles n 3
(3) Tedtresults
Y
1500
1000
500
0
0 10 20 30 40 50 60 X
Key
X  tenfil displacement Y (mm)
Y  tenpil force P, (kN)
Figurje B.17 — Tensile force<displacement relationship of HDR under off-set shear strain of 2
B.5.3 [LNR
(1) Tegtisolator sizé
— Oufet:diameter D : 500 mm
— Inner diameter d : 20 mm
— Total rubber height h, : 97,5 mm
— First shape factor S; : 32,0
— Second shape factor S, : 513
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(2) Test conditions

— Tensile strain € : 25%

— Tensile displacement Y : 24 mm
— Offset shear strain y : 100 %
— Shear displacement X : 97,5 mm
— Number of cycles n 5

(3) Tegtresults

400

300~

200+

100 -

0 5 10 15 20 25 X

Key
X  tengil displacement Y (mm)
Y tengil force Pt (kN)

Figune B.18 — Tensile force-displacement relationship of LNR under off-set shear strain of 100 %
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Annex C
(informative)

Examples of test data by ISO 22762 for determination of property
modification factors specified in seismic codes

C1

propert

Test ite

NOTE
isolator

C.2

C.2.

(M

(2)

ms in ISO 22762 are shown in Table C.1.

modification factor

(leneral
Examples of test data according to ISO 22762-1 and ISO 22762-6 which may be used for determin
y modification factors in seismic codes are given.

Fable C.1 — Test items in ISO 22762-1 and ISO 22762-6 for determination of property

Testmethods
Test item Test method Specification
IS0 22762-1:2018 IS0 22762-6:2021
C.2 Ageing 6.6.1 6.5.1
C.3 Temperature dependency* 5.8 0r6.3;5 6.5.1
C.4 All cyclic effects 6.3.4 —
C.5 Manufacturing tolerance 6.2.2 6.5.1,
1SO 22726-3:2018, 5.3

Ageing
1 (LRB

Tedt isolator size

In temperature dependency, test is conducted either with rubber material test (ISO 22762-1:2019
test (1SO 22762-1:2018, 6.3.5)

htion of

, 5.8) or

Outer diameterD 250 mm
Digmeter,of lead plug d;, 38 mm
Totalfubber height h. 40,5 mm
First shape factor S; 42,0
Second Shape factor S, 6,2

Test conditions
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