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Foreword 

ISO (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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 22762-2 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee 
SC 4, Products (other than hoses). 

ISO 22762 consists of the following parts, under the general title Elastomeric seismic-protection isolators: 

 Part 1: Test methods 

 Part 2: Applications for bridges — Specifications 

 Part 3: Applications for buildings — Specifications 
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Introduction 

This International Standard contains two parts related to specifications for isolators — one for bridges and the 
other for buildings — since the requirements for isolators for bridges and for buildings are quite different, 
although the basic concept of the two products is similar. Therefore, when this International Standard is 
applied to the design of bridge isolators, Part 2 and the relevant clauses in Part 1 are used and, when it is 
applied to building isolators, Part 3 and the relevant clauses in Part 1 are used. 

The main differences to be noted between isolators for bridges and isolators for buildings are as below: 

a) Isolators for bridges are mainly rectangular in shape and those for buildings circular in shape. 

b) Isolators for bridges are designed to be used for both rotation and horizontal displacement, while isolators 
for buildings are designed for horizontal displacement only. 

c) Isolators for bridges are designed to perform on a daily basis to accommodate length changes of bridges 
caused by temperature changes as well as during earthquakes, while isolators for buildings are designed 
to perform only during earthquakes. 

d) Isolators for bridges are designed to withstand dynamic loads caused by vehicles on a daily basis as well 
as earthquakes, while isolators for buildings are mainly designed to withstand dynamic loads caused by 
earthquakes only. 

For structures that are neither buildings nor bridges (e.g. tanks), the structural engineer may use either Part 2 
or Part 3 of this International Standard, depending on the requirements of the structure. 
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Elastomeric seismic-protection isolators — 

Part 2: 
Applications for bridges — Specifications 

1 Scope 

ISO 22762 applies to elastomeric seismic isolators used to provide buildings or bridges with protection from 
earthquake damage. The isolators covered consist of alternate elastomer layers and reinforcing steel plates. 
They are placed between a superstructure and its substructure to provide both flexibility for decoupling 
structural systems from ground motion, and damping capability to reduce displacement at the isolation 
interface and the transmission of energy from the ground into the structure at the isolation frequency. 

This part of ISO 22762 specifies the requirements for elastomeric seismic isolators used for bridges and the 
requirements for the rubber material used in the manufacture of such isolators. The specification covers 
requirements, design rules, manufacturing tolerances, marking and labelling and test methods for elastomeric 
isolators. 

Some items of classification and some requirements need to be confirmed before production and these should 
be reviewed using the list given in Annex D. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 630, Structural steels — Plates, wide flats, bars, sections and profiles 

ISO 1052, Steels for general engineering purposes 

ISO 1629, Rubber and latices — Nomenclature 

ISO 3302-1, Rubber — Tolerances for products — Part 1: Dimensional tolerances 

ISO 22762-1:2005, Elastomeric seismic-protection isolators — Part 1: Test methods 

3 Terms and definitions 

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

3.1 
breaking 
rupture of elastomeric isolator due to compression (or tension)-shear loading 
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3.2 
buckling 
state when elastomeric isolators lose their stability under compressive-shear loading 

3.3 
compressive properties of elastomeric isolator 
compressive stiffness ( vK ) for all types of rubber bearings 

3.4 
compressive-shear testing machine 
machine used to test elastomeric isolators, which has the capability of shear loading under constant 
compressive load 

3.5 
cover rubber 
rubber wrapped around the outside of inner rubber and reinforcing steel plates before or after curing of 
elastomeric isolators for the purpose of protecting the inner rubber from deterioration due to oxygen, ultraviolet 
rays and other natural elements and protecting the reinforcing plates from corrosion 

3.6 
design compressive stress 
long-term compressive force on the elastomeric isolator imposed by the structure 

3.7 
effective loaded area 
area sustaining vertical load in elastomeric isolators, which corresponds to the area of reinforcing steel plates 

3.8 
effective width 
〈rectangular elastomeric isolator〉 the smaller of the two side lengths of inner rubber to which direction shear 
displacement is not restricted 

3.9 
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  

NOTE Types of such isolators include high-damping rubber bearings, linear natural rubber bearings and lead rubber 
bearings. 

3.10 
first shape factor 
ratio of effectively loaded area to free deformation area of one inner rubber layer between steel plates 

3.11 
high-damping rubber bearing 
HDR 
elastomeric isolator with relatively high-damping properties obtained by special compounding of the rubber 
and the use of additives 

3.12 
inner rubber 
rubber between multi-layered steel plates inside an elastomeric isolator 

3.13 
lead rubber bearing 
LRB 
elastomeric isolator whose inner rubber with a lead plug or lead plugs press fitted into a hole or holes of the 
isolator body to achieve damping properties 
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3.14 
linear natural rubber bearing 
LNR 
elastomeric isolator with linear shear force-deflection characteristics and relatively low-damping properties and 
fabricated using natural rubber 

NOTE Any bearing with relatively low damping may be treated as an LNR bearing for the purposes of isolator testing. 

3.15 
maximum compressive stress 
maximum compressive stress acting briefly on elastomeric isolators during an earthquake 

3.16 
nominal compressive stress 
long-term compressive stress recommended by the manufacturer for the isolator, including the safety margin 

3.17 
roll-out 
instability of an isolator with either dowelled or recessed connection under shear displacement 

3.18 
routine test 
a test for quality control of the production isolators during and after manufacturing 

3.19 
second shape factor 
〈circular elastomeric isolator〉 ratio of the diameter of the inner rubber to the total thickness of the inner rubber 

〈rectangular or square elastomeric isolator〉 ratio of the effective width of the inner rubber to the total thickness 
of the inner rubber 

3.20 
shear properties of elastomeric isolators 
a comprehensive term that covers characteristics determined from isolator tests: 

 shear stiffness ( hK ) for LNR; 

 shear stiffness ( hK ) and equivalent damping ratio ( eqh ) for HDR and LRB; 

 post-yield stiffness ( dK ) and characteristic strength ( dQ ) for LRB. 

3.21 
structural engineer 
engineer who is in charge of designing of structure for base-isolated bridges or buildings and is responsible for 
specifying the requirements for elastomeric isolators 

3.22 
type test 
test for verification either of material properties and isolator performances during development of the product 
or that project design parameters are achieved 

3.23 
ultimate properties 
properties at either buckling, breaking, or roll-out of an isolator under compressive-shear loading 

3.24 
ultimate property diagram 
UPD 
diagram giving the interaction curve of compressive stress and buckling strain or breaking strain of an 
elastomeric isolator 
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4 Symbols and abbreviated terms 

For the purposes of all three parts of ISO 22762, the symbols given in Table 1 apply. 

Table 1 — Symbols and definitions 

Symbol Definition 

A  effective plan area; plan area of elastomeric isolator excluding cover rubber portion 

bA  effective area of bolt 

eA  overlap area between the top and bottom elastomer area of isolator sheared under non-seismic 
displacement 

freeA  load-free area of isolator 

loadA  loaded area of isolator 

pA  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 isolator excluding cover rubber thickness 

ea  length of the shorter side of the rectangular isolator including cover rubber thickness 

'a  length in longitudinal direction of the rectangular isolator, including cover rubber thickness 

B  effective width for bending of flange 

b  length in transverse direction of the rectangular isolator, excluding cover rubber thickness 

'b  length in transverse direction of the rectangular isolator, including cover rubber thickness 

c  distance from centre of bolt hole to effective flange section 

'D  outer diameter of circular isolator, including cover rubber 

fD  diameter of flange 

id  inner diameter of reinforcing steel plate 

kd  diameter of bolt hole 

od  outer diameter of reinforcing steel plate 

apE  apparent Young’s modulus of bonded rubber layer 

cE  apparent Young’s modulus corrected, if necessary, by allowing for compressibility 

s
cE  

apparent Young’s modulus corrected for bulk compressibility depending on the shape factor ( 1S )

E∞  bulk modulus of rubber 

0E  Young’s modulus of rubber 

uF  tensile force on isolator by uplift 

G  shear modulus 
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( )eqG γ  equivalent linear shear modulus at shear strain γ  

H  height of elastomeric isolator including mounting flange 

nH  height of elastomeric isolator excluding mounting flange 

eqh  equivalent damping ratio 

( )eqh γ  equivalent damping ratio as a function of shear strain 

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

hK  shear stiffness 

iK  initial shear stiffness 

pK  shear stiffness of lead plug inserted in lead rubber bearing 

rK  shear stiffness of lead rubber bearing before inserting lead plug 

tK  tangential shear stiffness 

vK  compressive stiffness 

fL  length of one side of a square flange 

M  resistance to rotation 

fM  moment acting on bolt 

rM  moment acting on isolator 

n  number of rubber layers 

bn  number of fixing bolts 

P  compressive force 

0P  design compressive force 

maxP  maximum design compressive force  

minP  minimum design compressive force  

Q  shear force 

bQ  shear force at break 

bukQ  shear force at buckling 

dQ  characteristic strength 

1S  first shape factor 

2S  second shape factor 

T  temperature 

rT  total rubber thickness, given by rT  = rn t×  
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rt  thickness of one rubber layer 

r1 r2,t t  thickness of rubber layer laminated on each side of plate 

st  thickness of one reinforcing steel plate 

ot  thickness of outside cover rubber 

( )U γ  function giving ratio of characteristic strength to maximum shear force of a loop 

V  uplift force 

v  loading velocity 

dW  energy dissipated per cycle 

X  shear displacement 

0X  design shear displacement 

bX  shear displacement at break 

bukX  shear displacement at buckling 

sX  shear displacement due to quasi-static shear movement 

maxX  maximum design shear displacement  

dX  shear displacement due to dynamic shear movement 

Y  compressive displacement 

Z  section modulus of flange 

α  coefficient of linear thermal expansion 

γ  shear strain 

0γ  design shear strain 

aγ  upper limit of the total of design strains on elastomeric isolators 

bγ  shear strain at break 

cγ  local shear strain due to compressive force 

dγ  shear strain due to dynamic shear movement 

maxγ  maximum shear strain during earthquake 

rγ  local shear strain due to rotation 

sγ  shear strain due to quasi-static shear movement 

uγ  ultimate shear strain 

Hδ  horizontal offset of isolator 

Vδ  difference in isolator height measured between points located at a 180° angle 

ε  compressive strain of isolator 
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crε  creep strain 

Tε  tensile strain of isolator 

Tbε  tensile-break strain of isolator 

Tyε  tensile-yield strain of isolator 

ζ  ratio of total rubber height to total height of rubber and steel layers 

θ  rotation angle of isolator about the diameter of a circular bearing or about an axis through a 
rectangular bearing 

aθ  rotation angle of isolator in the longitudinal direction (a) 

bθ  rotation angle of isolator in the transverse direction (b) 

λ  correction factor for calculation of stress in reinforcing steel plates 

η  correction factor for calculation of critical stress 

κ  correction factor for apparent Young’s modulus according to hardness 

γΣ  total local shear strain 

σ  compressive stress in isolator 

0σ  design compressive stress 

Bσ  tensile stress in bolt 

bσ  bending stress in flange  

b fσ  allowable bending stress in steel 

crσ  critical stress in isolator 

fσ  allowable tensile stress in steel 

maxσ  maximum design compressive stress  

minσ  minimum design compressive stress  

nomσ  for building: nominal long term compressive stress recommended by manufacturer  

sσ  tensile stress in reinforcing steel plate 

saσ
 allowable tensile stress in steel plate 

syσ  yield stress of steel for flanges and reinforcing steel plates 

suσ  tensile strength of steel for flanges and reinforcing steel plates 

tσ  tensile stress 

teσ  allowable tensile stress in isolator 

yiσ  yield stress in steel plate 

Bτ  shear stress in bolt 
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fτ  allowable shear stress in steel 

φ  factor for computation of buckling stability 

ψ  factor for computation of buckling check 

ξ  factor for computation of critical stress  

5 Classification 

5.1 General 

Elastomeric isolators are classified by construction, their ultimate properties, and tolerances on their 
performance. 

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. 

Table 2 — Classification by construction 

Type I 

Mounting flanges are 
bolted to connecting 
flanges, which are 
bonded to the laminated 
rubber. 

 

Type II 
Mounting flanges are 
directly bonded to the 
laminated rubber. 

 

Type III 
Isolators without 
mounting flanges. 
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5.3 Classification by ultimate properties 

Elastomeric isolators may be classified by their ultimate properties as shown in Table 3. The ultimate 
properties are defined as the compressive stress and the shear strain when the isolator reaches the ultimate 
state. For Type I and Type II isolators, the ultimate state of the isolator is defined as either buckling or 
breaking. The structural engineer shall specify the ultimate properties required. 

Table 3 — Classification by ultimate properties 

Ultimate shear strain u,γ  % Compressive stress 
induced by dead load, 

N/mm2 uγ W 300 % 250 % u uγ < 300 % 200 % u uγ < 250 % uγ < 200 % 

6,0 A1 B1 C1 D1 

8,0 A2 B2 C2 D2 

10,0 A3 B3 C3 D3 

12,0 A4 B4 C4 D4 

 

NOTE In the selection of isolators for a particular project, the ultimate shear performance under both maximum 
compressive stress and minimum compressive stress needs to be considered. The Table 3 classification provides a guide 
for bolted isolators in situations where the minimum stress is not tensile. 

The ultimate properties depend on the shape of the isolator and therefore the classification should be 
determined considering the shape factors as discussed in Annex E. 

5.4 Classification by tolerance on shear stiffness 

Elastomeric isolators are classified by tolerance on shear stiffness as shown in Table 4. The structural 
engineer shall specify the tolerance required. 

Table 4 — Classification by tolerance on shear stiffness 

Class Tolerance 

S-A ± 10 % 

S-B ± 20 % 

6 Requirements 

6.1 General 

Elastomeric isolators for bridges and the materials used in their manufacture shall meet the requirements 
specified in this clause. For test items (see Table 5) that have no specific required values, the manufacturer 
shall define the values and inform the purchaser prior to production.  

The standard temperature for determining the properties of elastomeric isolators is 23 °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. 
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6.2 Type tests and routine tests 

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

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 to verify 
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 5. 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 isolators are to be supplied after scragging. In that case, the test pieces shall be 
subjected to the same scragging procedure as the production isolators. 

Previous type test results may be substituted provided the following conditions are met: 

a) Isolators are fabricated in a similar manner and from the same compound cured under the same 
conditions. 

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

c) The second shape factors are within ± 10 %. 

d) The test conditions, such as maximum vertical load applied in the ultimate property test (see 6.5.7), are 
more severe. 

e) For the ultimate property test (6.5.7) and compressive stress dependency test (6.5.6.2), the previous test 
results were obtained on isolators with a smaller or equal second shape factor 2S  in the cases of that 2S  
is less than 5. 

f) The previous test results were obtained within a period accepted by the structural engineer. 

Routine tests are carried out during production for quality control. Sampling is allowed for routine testing. 
Sampling shall be conducted randomly and cover not less than 20 % of the production of any isolator design. 
For a given project, tests shall cover not less than four test pieces for each size and not less than 20 test 
pieces in total. If isolators are supplied after scragging, the routine test shall be performed on scragged 
isolators. 

6.3 Functional requirements 

Elastomeric isolators for bridges have the conventional basic functions of bridge rubber bearings, such as 
supporting the weight of the structure and live loads, and absorbing the expansion, contraction, rotation and 
deflection of the superstructure. In addition, elastomeric isolators have more sophisticated functions in order to 
improve the deformation performance characteristics of superstructures, regulate the inherent period of 
superstructures, and effectively distribute inertial forces and reduce vibration energies using the spring and 
shock damping performance of rubber materials or a combination of rubber materials and lead plugs.  

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. 

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. 

Caution is necessary if bearings are designed to accommodate tensile forces. The limiting values shall be 
as given in Annex C. 
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6.4 Design compressive force and design shear displacement 

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

0
0

P
A

σ = ,    max
max

e

P
A

σ = ,    min
min

P
A

σ =  

0
0

r

X
T

γ = ,    max
max

r

X
T

γ =  

The design compressive forces 0P , maxP  and minP  and design shear displacements 0X  and maxX  for an 
isolator shall be provided by the structural engineer. 

6.5 Product performance requirements 

6.5.1 General 

The isolators shall be tested and the results recorded by the specified test methods. They shall satisfy all of 
the requirements listed below. The design value for each isolator shall be specified prior to the tests. The test 
items are summarized in Table 5 which indicates those type tests that are optional, where a scaled isolator or 
a material test piece may substitute for an isolator, and the tests to be performed as routine tests. 

NOTE Some of these properties may be determined using one of the standard test pieces detailed in Tables 10 
and 11 in ISO 22762-1:2005. The standard test pieces are used for non-specific product tests, such as testing in the 
development of new materials and products. 

6.5.2 Compressive properties 

a) Requirements: 

The maximum compressive displacement at the design load shall exceed the design requirement 
specified by the structural engineer. 

When a compressive stiffness constant is required, the compressive stiffness vK  shall be within ± 30 % 
of the design requirement. 

The values of 1P  and 2P  necessary to calculate vK  are obtained from the following formulae: 

1 load 1P A σ= ⋅  

2 load 2P A σ= ⋅  

recommended values of 1σ and 2σ  being 

1σ :    1,5 N/mm2 

2σ :    6,0 N/mm2 

The values of 1σ  and 2σ  can also be given by the structural engineer. 

b) Test piece: 

The test piece shall be a full-scale isolator for the type test and a production isolator for the routine test. 
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c) Test conditions: 

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

Table 5 — Tests on products 

Properties Test items Test method Routine 
test 

Type 
test Test piece a 

Compressive properties 
Rotation performance 

Compressive stiffness 
Compressive deflection 

ISO 22762-1:2005, 6.2.1, 
Method 1 X X Full-scale only 

Shear properties Shear stiffness 
Equivalent damping 
ratio 

ISO 22762-1:2005, 6.2.2 
X X Full-scale only 

Tensile properties Tensile fracture strength 
Shear strain 

ISO 22762-1:2005, 6.5 N/A Opt. Scale B 

Shear strain 
dependency 

ISO 22762-1:2005, 6.3.1 N/A X Scale B 

Compressive stress 
dependency 

ISO 22762-1:2005, 6.3.2 N/A Opt. Scale B 

Frequency dependency ISO 22762-1:2005, 6.3.3 
(m) ISO 22762-1:2005, 5.8 N/A X(m) Scale A, STD, SBS 

Repeated loading 
dependency 

ISO 22762-1:2005, 6.3.4 N/A X Scale B 

Dependency of shear 
properties 

Temperature 
dependency 

ISO 22762-1:2005, 6.3.5 
(m) ISO 22762-1:2005, 5.8 N/A X(m) Scale A, STD, SBS 

Ultimate properties Breaking strain 
Buckling strain 
Roll-out strain 

ISO 22762-1:2005, 6.4 
N/A X Scale B 

Durability Ageing ISO 22762-1:2005, 6.6.1 
(m) ISO 22762-1:2005, 5.8 N/A X(m) Scale A, STD, SBS 

 Creep ISO 22762-1:2005, 6.6.2 N/A X Scale A 
Cyclic compressive  
fatigue 

Shear stiffness ISO 22762-1:2005, 6.6.3 N/A X Scale B 

Reaction force  
characteristics at low-
rate deformation 

Shear stiffness or shear 
force 

ISO 22762-1:2005, 6.7 
N/A Opt. Scale A 

X = test to be conducted with isolators; X(m) = test can be conducted either with isolators or with shear-block test pieces. 

N/A = not applicable; Opt. = optional. 

Scale A: Scaling such that, for a circular bearing, diameter W 150 mm, for a rectangular bearing, side-length W 100 mm, and, for both 
types, rubber layer thickness W 1,5 mm and thickness of reinforcing steel plates W 0,5 mm. 

Scale B: Scaling such that, for a circular bearing, diameter W 450 mm, for a rectangular bearing, side-length W 400 mm and, for both 
types, rubber layer thickness W 1,5 mm and thickness of reinforcing steel plates W 0,5 mm. 

STD = standard test piece (see Tables 10 and 11 of ISO 22762-1:2005). 

SBS = shear-block test piece specified in ISO 22762-1:2005, 5.8.3. With LRB, SBS shall only be used for ageing tests. 

a Test piece may in all cases be a full-scale isolator. This column indicates other options, where these exist. 
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