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reword

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.
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Introduction

The ISO 22762 series consists of five parts related to specifications for isolators. They are: ISO 22762-1
for test method, ISO 22762-2 for bridges, ISO 22762-3 for buildings, ISO/TS 22762-4 for guidance of
ISO 22762-3, and 1SO 22762-5 for elastomeric sliding isolators for buildings.

This document specifies minimum requirements and test methods for elastomeric sliding isolators
used for buildings and the rubber material used in the manufacture of such isolators.
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ISO 22762-5:2021(E)

Elastomeric seismic-protection isolators —

Part 5:
Sliding seismic-protection isolators for buildings

1 [Scope

Thif document specifies minimum requirements and test methods for flat sliding seismiciprotection
isolptors used for buildings and the materials used in the manufacture of such isolaters.

It i§ applicable to flat sliding seismic-protection isolators used to provide buildings with|protection
from earthquake damage. The sliders are each mounted on elastomeric béarings to provide vertical
conjpliance and rotational flexibility about horizontal axes.

2 [Normative references

The following documents are referred to in the text in sucl @ way that some or all of their content
conftitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced do¢ument (including any amendments) applies.
1SO|37, Rubber, vulcanized or thermoplastic — Determiitation of tensile stress-strain properties

[SO|48-2, Rubber, vulcanized or thermoplastic —-Détermination of hardness — Part 2: Hardngss between
10 IRHD and 100 IRHD

ISO| 48-5, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 5: |ndentation
harglness by IRHD pocket meter method

ISO|527, Plastics — Determination of tensile properties

ISO|868, Plastics and ebonite(— "Determination of indentation hardness by means of a duromieter (Shore
harlness)

[SO|1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1. Static and
dynpmic strain testing

[S0|2039, Plastics. — Determination of hardness

[SO|22762= Elastomeric seismic-protection isolators — Part 1: Test methods

3 Fermsand-definitions

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

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

3.1
bre

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

IEC Electropedia: available at https://www.electropedia.org/

aking

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

© IS0 2021 - All rights reserved
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3.2
buckling

state when elastomeric isolators lose their stability under compression-shear loading

3.3

compressive properties

K

\4

compressive stiffness for elastomeric sliding isolators

3.4

compression-shear testing machine

machine

compressiye load

3.5
contact ti
time from
force wher

3.6

cover rubber

rubber wrj
elastomeri
ozone and

3.7

design compressive stress

long-term

3.8
effective 1
area sustai
plates

3.9
effective V
smallest of]

3.10
elastomer
sliding iso
reinforcing
3.11

first shape
ratio of eff

ed to test sliding isolators, which has the capability of shear loading under cons

e
the end of subjecting the test piece to a compressive force to the start of subjecting a s}
performing the compressive-shear test

pped around the outside of inner rubber and reinforcing steel ptates before or after curin
C isolators for the purposes of protecting the inner rubber frem deterioration due to oxy,
pther natural elements and protecting the reinforcing plates' from corrosion

fompressive force on the sliding isolator imposed by the structure

paded area
ning vertical load in elastomeric isolaters, which corresponds to the area of reinforcing s

yidth
the two side lengths of inher rubber to which direction shear displacement is not restrig

ic sliding isolator
ator with rubbérybearing which consists of multi-layered vulcanized rubber sheets
steel plates

e factor
ective(loaded area (3.8) to free deformation area of one inner rubber layer between s

ant

ear

g of

ben,

teel

ted

and

teel

plates

3.12

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

3.13

maximum compressive stress
peak stress acting briefly on sliding isolators in compressive direction during an earthquake

3.14

routine test
test for quality control of the production isolators during and after manufacturing
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3.15

second shape factor

(circular elastomeric isolator) ratio of the diameter of the inner rubber (3.12) to the total thickness of
the inner rubber (3.12)

3.16

second shape factor

(square or square elastomeric isolator) ratio of the effective width (3.9) of the inner rubber (3.12) to the
total thickness of the inner rubber (3.12)

3.17
shear properties of sliding isolators
conjprehensive term that covers characteristics determined from isolator tests:

— |initial shear stiffness, K;, for elastomeric sliding isolator (3.10);
— |friction coefficient, y, for elastomeric sliding isolator (3.10).

3.18
sliding material
material which provides sliding functionality, when used as counterface'to sliding plate

3.19
sliding plate
platle which provides sliding functionality

3.20
sliding friction coefficient
ratip of friction force versus normal compression force of sliding friction pair

3.21
stapdard value
value of isolator property defined by manufacturer based on the results of type test

3.2p
structural engineer
engineer who is in charge of désigning the structure for base-isolated buildings and is resgonsible for
spefifying the requirements for sliding isolators

3.2

type test
tes for verificatiomeither of material properties and isolator performances during development of the
profuct or that preject design parameters are achieved

3.2
ultimateproperties
propefties at either buckling (3.2) or breaking (3.1) of an isolator under compression-shear l¢ading

4 Symbols

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

Table 1 — Symbols and descriptions

Symbol Description
A effective plan area of elastomeric sliding isolator, excluding cover rubber portion
Ay effective area of bolt
A, overlap area between the top and bottom elastomer area of isolator
Ajpaq | effective loaded area of isolator

© IS0 2021 - All rights reserved 3
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Table 1 (continued)

Symbol Description
A area of the sliding material
a side length of square elastomeric isolator, excluding cover rubber thickness
a, length of the square isolator, including cover rubber thickness
ag side length of square flange
ag side length of square sliding material
dgp, side length of square sliding plate
a' [length of the square isolator, including cover rubber thickness A
B ||effective width for bending of flange ({L‘
c ||bolt hole pitch circle diameter of on flange (':(]/V
D, ||diameter of sliding material 0 f“)
D' ||outer diameter of circular isolator, including cover rubber ,\/\
Dy ||diameter of flange q‘/V
d ||inner diameter of reinforcing steel plate ,.D )
dy ||diameter of bolt hole g(\VJ
d outer diameter of reinforcing steel plate o o)
E.p apparent Young's modulus of bonded rubber layer /\O\
E. apparent Young's modulus corrected, if necessary, by allow'g@(for compressibility
Es apparent Young’s modulus corrected for bulk compressilSQQ’gl depending on its shape factor (5;)
E, bulk modulus of rubber 2 Y
E, Young's modulus of rubber N N
G shear modulus ;\\Q)

Geq(y) |lequivalentlinear shear modulus at shear s@lﬁ

H ||height of sliding isolator, including mp@}b’rnvg flange

H, ||height of sliding isolator, excluding@lmting flange
K; ||initial shear stiffness ’
K, ||compressive stiffness Ov

L¢ ||length of one side of a S,QL&.r)evflange
M ||resistance to rotati%u

M; ||moment acting 9\1@1{
moment acting ou isolator
|| ugo

n ||number gﬁ{?&)er layers

n, ||numb;e§&‘{ixing bolts
P ||c9.nﬁl}€ssive force

=2 rceina solmic action off

P..x |maximum compressive force including seismic action effects
PLin |minimum compressive force including seismic actions effects
Q shear force
Q, shear force at break
Quuk  |shear force at buckling
Qq characteristic strength
S first shape factor
S, second shape factor
T temperature

4 © IS0 2021 - All rights reserved
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Table 1 (continued)

Symbol Description

Ty standard temperature, 23 °C or 27 °C;

where specified tolerance is +2 °C, T is standard laboratory temperature

total rubber thickness, given by T.=n x ¢,

thickness of one rubber layer

t.q, tp |thickness of rubber layer laminated on each side of plate

ts thickness of one reinforcing steel plate
tsm protruding length of sliding material
to thickness of outside cover rubber A({l/ )
J(y) |function giving ratio of characteristic strength to maximum shear force of a loQR‘.l/v
%4 uplift force . '/’J
1% loading velocity r\/\
Vo design horizontal velocity (];V
hom  |for building: nominal horizontal velocity recommended by mam&s&alrer
Wy energy dissipated per cycle s\\J
X shear displacement $ O
X design shear displacement AQ\
Xy shear displacement at break ‘\\‘(
K.k |shear displacement at buckling As\\)‘
X, shear displacement due to quasi-static sheaQ@g/ement
Xnax |maximum shear displacement A$ N
X4 shear displacement due to dynamic s@ﬁ&’movement
Y compressive displacement \O
section modulus of flange ‘xC\)j“
coefficient of linear therm@pansion
shear strain oflamina;ch’r*ubber
b shear strain at brg@l@ﬁaminated rubber
Ye local shear str;jQ%l-de to compressive force of laminated rubber
Yr local shear\saé'h{ due to rotation of laminated rubber
Yu ultimat;@g; strain of laminated rubber
Oy horiz@}zﬂ offset of isolator
6, dgﬂ&gnce in isolator height measured between two points at opposite extremes of the isjplator
\'&anressive strain of laminated rubber
sﬁ& creep strain
\{'O ratio of total height of rubber and steel layers to total rubher height
0 rotation angle of isolator about the diameter of a circular bearing or about an axis through a square
bearing
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
2y total local shear strain
Pr safety factor for roll-out
o compressive stress in isolator
0y design compressive stress
Op tensile stress in bolt
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Table 1 (continued)

Symbol Description
oy, bending stress in flange
Ops allowable bending stress in steel
Ocr critical stress in isolator
(o} allowable tensile stress in steel
Omax |Maximum compressive stress
min |Minimum compressive stress
nom |[nominal long-term compressive stress recommended by manufacturer for building
- ||c0mpressive stress in laminated rubber
S ltensile stress in reinforcing steel plate
Oga allowable tensile stress in steel plate
Osm compressive stress in sliding material
Osmo ||design compressive stress in sliding material
Ogm max ||maximum compressive stress in sliding material
Osm.min ||minimum compressive stress in sliding material
Osmnom |£or building: nominal long-term compressive stress in sliding material recommended by manufag-
urer
sy yield stress of steel for flanges and reinforcing steel plates
<u tensile strength of steel for flanges and reinforcing steel plates
ty shear stress in bolt
75 allowable shear stress in steel
o) factor for computation of buckling stability
3 ||factor for computation of critical stress
u ||friction coefficient

5 Classijfication

5.1 Isolator types

Sliding isolators are classified-by performance, sliding friction coefficient and shape.

5.2 Claspification by-sliding friction coefficient
Sliding isolators arée.classified as the following three types by sliding friction coefficient:

— low-friction sliding isolator: p < 0,015;

— intermediate-friction sliding i1solator: U,Ul5 s [ < U,U7;

— high-friction sliding isolator: 0,09 < p.

5.3 Cross-section of isolator

A typical cross-section of the isolator is given in Figure 1.

6 © IS0 2021 - All rights reserved
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a) Circular type b) Square type
Elastomeric sliding iselator

Key
1 |sliding material
sliding plate

3 |laminated rubber

Figure1-— Cross-section of isolator

6 [Requirements

6.1l General

Sliding isolators fof-buildings and the materials used in manufacture shall meet the requirements
spefified in thjs,'clause. For test items (see Table 2) that have no specific required YValues, 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 9C or 27 °C
in gccotdance with prevailing International Standards. However, it is advisable to establish a range
of woérking temperatures taking into consideration actual environmental temperatures apd possible
changesn temperatures at the work site where the elastomeric isolators are installed.

NOTE Some of these properties can be determined using one of the standard test pieces detailed in Table 3
and Table 4. The standard test piece is used for non-specific product testing, such as testing for the development
of new materials and products.

© IS0 2021 - All rights reserved 7
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Table 2 — Test pieces for type testing of elastic sliding bearings

. . Test piece
Properties Test item —
Scale Minimum number
Compressive properties |Compressive stiffness Full-scale only 3
Shear stiffness
Shear properties o o Full-scale only 3
Friction coefficient
Compressive stress dependency Full-scale only 3
) Velocity dependency Scale A, STD-S 3
Dependgnc orStedt Repeated loading dependency Scale A 3
properties
Temperature dependency Scale A, STD-R, SBS 3
Vertical loading time dependency |Scale A, STD-S 2
D.ependency.of compres- Compressive stress dependency Scale B 3
sive properties
) ) Ultimate horizontal displacement |Scale B 3
Ultimate pfoperties - -
Ultimate compressive load Scale B 3
. Ageing Scale A, STD-R, SBS 2
Durability
Creep Scale A 2
Scale A: Scaling such that, for a circular bearing, diameter of reinforcing steel plates'=150 mm, for a square bearing, pide
length reinfgrcing steel plates 2100 mm and, for both types, rubber layer thickfiess'>21,5 mm and thickness of reinforging
steel plates #0,5 mm.
Scale B: Scaling such that, for a circular bearing, diameter reinforcing steel plates 2400 mm, for a square bearing, fide
length reinfprcing steel plates 2400 mm and, for both types, rubber layerthickness 21,5 mm and thickness of reinforging
steel plates 20,5 mm. Minimum scale factor 0.5.
STD-S = starjdard test piece for sliding material and sliding plate (sée Table 3).
STD-R = stanpdard test piece for laminated rubber (see Table 4).
SBS = shear-plock test piece specified in ISO 22762-1:2018, 5:8.3.
Table 3 — Standard test piece for sliding material and sliding plate
Item Circle Square
Sl_1d1ng matlerial outer D 150 250 400 _ _ _
diameter, ;\ym s
Sliding material side agxyd — — — 100 x 100 | 240 x 240 | 400 x 440
length, mm) S °
Protrudinglength of (.2 | 1to4 | 1to4 1to 4 1to4 | 1to4 1to 4
sliding material, mm sm
ﬂﬁmg plate side lesigth, | ;" | 400 x 400 | 650 x 650 |1200x 1200|400 x 400 | 650 x 650 |1200 x 100
NOTE  Sizg 6fsliding plate should be decided by considering a displacement amplitude in the test.
t,y is apparent thickness (see Figure 2).
Table 4 — Standard test piece for laminated rubber
Item Circle Square
Rgmforcmg steel plate outer d, 150 250 400 _ _ _
diameter, mm
rI;er:nnforcmg steel plate side length, axa _ _ _ 100 x 100 | 240 x 240 | 400 x 400
R.elnforcmg steel plate inner d. 75 12,5 25 75 12,5 25
diameter, mm 1

© ISO 2021 - All rights reserved
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Table 4 (continued)
Item Circle Square
Thickness of a single reinforcing ¢ 1to 2 2t03 3to 4 1to 2 203 3to 4
steel plate, mm s
Thickness of a single rubber layer, L, 15 2.0 40 15 2.0 40
mm
Number of rubber layers n 20 25 25 20 25 25
Thickness of outside cover rubber, t 4 6 8 4 6 8
mm
1 2 1 2
-AJE ¥ 3 “E o 3
4
a) Simple attachment b) Attachment using recess
Key
1 [sliding material
2 |steel body
3 |sliding plate
4 |recess

Figure 2 — Attachment method of sliding material and steel body

6.2| Type tests and routine tests
6.2{1 Testing to be carried out.on sliding isolators is classified into “type tests” and “routing tests”.

6.2)2 Type tests shall’be conducted either to ensure that project design parameters [have been
achjeved (in which casejthe test results shall be submitted to the structural engineer for rgview prior
to gProduction) or té-verify isolator performance and material properties during development of the
profuct. The testpiece for each type test shall be full-scale or one of the options specified in Table 3 and
Table 4. The test-piece shall not have been subjected to any previous test programme.

6.2)3 Previous type test results may be substituted, provided the following conditions are met.

a) |Iselators 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. Flange plates
are excluded.

c) Firstand second shape factors are equal to or larger than those in previous tests.

d) The test conditions, such as maximum and minimum vertical load applied in the ultimate property
test (see 7.4), are more severe.

Routine tests are carried out during production for quality control. Sampling is allowed for routine
testing for projects with agreement between structural engineer and manufacturer. 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.

© IS0 2021 - All rights reserved 9
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6.3 Functional requirements

Sliding isolators for buildings are designed and manufactured to have the performance characteristics
required so that they slide (and deform, if required) in all directions with the proper friction force (and
stiffness, if required) during an earthquake.

In the application of sliding isolators, attention shall be paid to the following points.

a) Theisolators shall be installed horizontally between the structure and foundation.

b) Once installed, the isolators shall not be subjected to a constant shear force.

c) The rol:ation at the top of the isolator caused by bending deformation shall be carefully considefed.

d) Exposed steel surfaces, such as the surfaces of mounting flanges, shall be properly painted or
galvanlized to prevent rusting.

e) Proper maintenance shall be carried out on installed isolators to prevent any abmnorsalities such as
distortion, cracks or rust occurring.

f) Fire pijotection of the isolators may be required.

g) The sefsmic gap shall be maintained at all times.

h) Ccc)lntamination-covers on sliding plates may be required, in casé of installing them on foundation
side.

6.4 Design compressive force and design horizontalbvelocity

6.4.1 The design stress of sliding material and laminated rubber bearing are defined by Formulad (1)

and (2) with the design force:

P P

max min
O = _,O- =, = (1)
sm0 As sm,max As sm,min As
P Pmax Pmin
o :__'O- = 16 in — (2)
0 / max A min A
6.4.2 The design compressiveforces, Py, and maximum and minimum compressive forces, respectiyely
P..x and A, and the design*horizontal velocity, v,, for an isolator shall be provided by the structpral
engineer. If the Py, P .»Phin and v, are not known at the time of type testing, the design stress fand
design hor]zontal velogity to be used for testing can be determined as given by Formulae (3) and (4):
Osm0 O sm,nom O sm,max =2 Osm,nom (3)
VO :vI T (4)
where
Osmnom and Vo, are determined by the manufacturer.

6.5 Performance requirements

6.5.1 Ge

neral

The sliding isolators shall be tested and the results recorded using the specified test methods. They
shall satisfy all of the requirements listed below. The test items are summarized in Table 5, which

10
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indicates those type tests that are optional, where a material test piece may substitute an isolator, and
the tests to be performed as routine tests. The standard value obtained from the tests shall be reported.

Table 5 — Tests on elastomeric sliding isolators

Property Test item Test method Rotl;tsltne Type test
Compre_sswe Compressive stiffness 791 X X
properties T

Shear stiffness
Shear-preperties 22 X X

Friction coefficient

Compressive stress dependency 731 N/A X

Velocity dependency 7.3.2 N7A X(m)
Depend_ency of shear Repeated loading dependency 7.3.3 N/A X
properties

Temperature dependency 7.3.4 N/A X(m)

Vertical loading time dependency 7.3.5 N/A Opt.
Depepdency of com- Compressive stress dependency 7.3.6 N/A Opt.
prefssive properties

Ultimate horizontal displacement |7.4 N/A X
Ultmate property - -

Ultimate compressive load 74 N/A X

. Property change 754 N/A X(m)
Dufability

Creep 7.5.2 N/A X
X =fest to be conducted with isolators
X(n) = test can be conducted either with isolators, with standard test pieces for sliding material and sliding plate, with
stapdard test pieces for laminated rubber or with shear-block test pieces of rubber.
N/A = not applicable
Opt] = optional. The structural engineer can request that any optional test has to be carried out.

6.5]2 Tolerance on properties
The compressive stiffness, K ;shall be within £30 % of the design value.
Thd initial shear stiffness;Kj, ’shall be within £30 % of the design value.

The friction coefficient;7, shall be within #50 % of the design value in the case of low-friction sliding
isolptor.

The friction coefficient, u, shall be within 40 % of the design value in the case of intermediate-friction
slidjng isolater.

The friction coefficient, u, shall be within +30 % of the design value in the case of high-friction sliding
isolptor.

6.6 Rubber material

6.6.1 Requirements

The reference values of rubber materials used for the elastomeric sliding isolators are specified for
performance items in Table 6. However, the test piece used for the rubber materials test shall be
manufactured from the unvulcanized rubber material collected in the manufacturing process of the
elastomeric seismic sliding isolators. Also, the ozone resistance of the cover rubber shall be no cracks
on when tested according to ISO 1431-1 (ozone resistance test).

In addition to the reference values of the rubber material shall be satisfied the required performance
shown in Table 6.
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Table 6 — Required performance of rubber material

. . Inner rubber
Property Required item Test method
NR CR
Tensile strength MPa =11 =211
. ; 0
pr"l(")epnesrliiees Elongation at break % =550 2400 1SO 22762-1:2018, 5.3
0, -
100 % mod Tolerance % 40 N/A
ulus
Hardness Hardness Tolerance IRHD +5 +5 I1SO 22762-1:2018, 5.5
6.7 Sliding material
6.7.1 Reguirements
The reference values of the sliding materials used for the sliding isolators are détermined for|the
performanice item indicating the characteristics of each sliding material. Howevep; the test pieces ysed
for the slidjng material test shall be manufactured from the sliding material collectéd during the sliding
material mfanufacturing process.
0il, grease} or lubricant shall only be used for low-friction sliding isolators. Their durability shall be
verified.
Dimples shiall only be allowed with lubricants for low-friction sliding isolators.
Required groperties for sliding material are shown in Table 7.
Table 7 — Required properties of sliding material
Modified ultra-high
Property Required item PTFE molecular weight Filled PTFE | Polyamife
polyethylene
Density Density Mg/m3 2,13 t6'2;19 0,93 to 0,98 1,80 t0 2,80 | 1,00 to 1/50
Tensile Tensile strength MPa 220 230 26 =50
properties| |E]longation at break % =200 2250 270 22
HRR 223 226 225 270
Hardness Hardness
HDD. >54 N/A N/A N/A
HRR (Rockwell hardness of plastiesrusing the Rockwell R hardness scales) specified in ISO 2039-2:1987.
HDD (hardngss by means ofa durometer of type D) specified in ISO 868:2003.
6.7.2 Sliding materials tests
For the sljding ‘materials used for the sliding bearings, their strength for vertical load bearing
performankezand hardness shall be properly measured

6.7.2.1 Tensile property tests

The tensile properties tests shall be in accordance with ISO 527. However, the test pieces shall be in
accordance with ISO 22762-1.

6.7.2.2 Hardness test

The hardness test shall be in accordance with ISO 2039 or ISO 868.

12
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6.8 Requirements on steel used for flanges, connecting flanges, key plates, steel plates,
backing plates, sliding plates and base plates

Materials for flanges, connecting flanges, key plates, steel plates, backing plates, sliding plates and base
plates are as shown in Table 8.

Table 8 — Materials for flanges, connecting flanges, key plates, steel plates, backing plates,
sliding plates and base plates

Material Application ISO Designation

1SU 65U D450 0I' 354UV

flange, connecting

ISO 630 SM490A
flange, key plate
ISO 630 SN400 or SN490
steel plate ISO 630 S235 or SS400
backing plate ISO 630 S235 or SS400
sliding plate 1SO 16143-1 SUS304(X5CrNil8-10) or

SUS316(X5GrNiMo17-12-2)
base plate ISO 630 S285)or SS400

The surface of the sliding plate may be coated with fluororesin coating. For low-friction sliding isolator,
oil, grease, or lubricant may be adopted to reduce the frictionof'the sliding plate. Their durdbility shall
be verified.

7 |Isolator tests

7.1l General

The isolators shall be tested and the results recorded using the specified test methods. [They shall
satisfy all of the requirements listed beléw. The test items are summarized in Table 5, whidh indicates
thoge type tests that are optional, whére a material test piece may substitute an isolator, ar}d the tests
to be performed as routine tests. The-standard value obtained from the tests shall be reportged.

7.2| Compression, shear'stiffness and friction coefficient tests

7.2]1 Compressionproperties

Thed compression properties test shall be as specified in ISO 22762-1.
7.2)2 Comipressive-shear test

7.2{24\ Principle

A test piece is loaded with a constant compressive force and subjected to a shear displacement. Shear
force, shear displacement, compressive force and compressive displacement are measured. From the
measured data, shear properties (shear stiffness (before sliding occur) and friction coefficient) are
determined.

The test as described in 7.2.2.2 to 7.2.2.7 shall be the type and routine tests.

7.2.2.2 Test machine

7.2.2.2.1 General

As specified in ISO 22762-1:2018, 6.2.2.2.1.
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7.2.2.2.2

The force c

Force correction

orrection shall be as specified in ISO 22762-1:2018, 6.2.2.2.2.

7.2.2.3 Test piece

The test piece shall be as specified in Table 2.

7.2.2.4 Test conditions

7.2.2.4.1
As specifie
7.2.2.4.2
As specifie

7.2.2.4.3

Load the tg
pressure t
shall be wi

7.2.2.44

Test temperature

d in ISO 22762-1.

Conditioning time for test piece

d in ISO 22762-1.

Compressive force

st piece with a compressive force that is equivalent to the design compressive stress or]

the

hat has been agreed to by the structural engineer. The avefage compressive force applied

thin +5 % of that required during the test.

Test shear displacement amplitude

The test shear displacement amplitude shall be chosen so-that shear force is larger than maxinjum

static frict
sliding. An
the points
target shesz

7.2.2.4.5

The input
inputwave

7.2.2.4.6

The stand4
the maxi
shall be

sﬂ:cted with'the agreement of both the structural engineer and the manufacturer.

on force. The shear displacement amplitude-shall be chosen to ensure the occurrence of
d the shear displacement amplitude shallbe chosen so that sliding of the isolator occuy
where the test loop crosses the shearsforce axis. The tolerance shall be within +5 % of
r displacement amplitude.

Input wave

wvave shall be a sine wave(ota triangular wave. If the shear properties are influenced by
itshall be selected with.the agreement of both the structural engineer and the manufactu

Test vibration yelocity

rd test vibrdtion velocity shall be selected from Table 9. When the input wave is sine w
m velocity’of the wave shall be selected from Table 9. When any other velocity is use

Table 9 — Test velocity

the
s at
the

the
rer.

pve,
d, it

mm/s

Velocity

10 50 100 200 400 600 800 100

0

7.2.2.5 Procedure

7.2.2.5.1

Attachment of a test piece

The test piece shall be attached to the test machine by the same or a mechanically equivalent manner as
in the actual application.

14
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7.2.2.5.2 Loading
The test piece should be loaded as follows:

a) Load the test piece with constant compressive force for 1 min or more.

b) Load the test piece with 3 or more cycles of the reference shear displacement. The number of cycles

shall be specified by the structural engineer.

7.2.2.6 Expression of results

Thd method used to determine shear properties shall be specified and reported.

The following method describes how to obtain shear properties from one hysteresis logp.yThq structural

engfineer shall specify how the shear properties of the isolator are to be calculated/Generall

loop is used.

An example of a typical hysteresis loop of a sliding isolator is shown in Figure 3.

Y
Q. (P)
BQ,
_____ an
X /| %/
/R /X X
aQ, e
BQ,
Q,(P)

Key
X |shear displacement, X
Y [shear force, Q

Figure3 — Determination of shear stiffness for sliding isolator

Shepr stiffness, &-frictional coefficient, , are given by Formulae (5) and (6):

[y, the third

o pfie )
S ey ©)
27 ", )
where
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X1, X5, X3, X, are the force at displacement where shear force are aQ; fQ, Q; aQy;

Q, 0, are the points where the loop crosses the shear-force axis, on the positive and the
negative side, respectively;

P, P, are the compressive force at the same time of @, or Q,;
a are set in the range of 1 from 0 by the manufacturer;
B are set in the range of 1 from 0 by the manufacturer.

7.2.2.7 estreport
The test report shall include the following items:
a) referemce to this document, i.e. ISO 22762-5:2021;

b) type apd classification, shape and dimensions, first shape factor and second,shape factor of fest
piece;

c) name ¢f test machine;

d) testtemperature;

e) inputwave and vibration velocity;

f) direction of shear force applied to test piece;

g) compressive stress and shear displacement amplitude;

h) contact time; essential parameters, such as shear stiffness, friction coefficient, method of
determpination (e.g. the third loop);

i) plot offshear force versus shear displacement (hysteresis loop) for all cycles including initial sijear
loading;

U

j) testdate.
7.3 Varipus dependence tests
7.3.1 Compressive forceedependence of shear properties

7.3.1.1 BHrinciple

A test piede is aftacthed to a compression-shear testing machine and subjected to multiple levels of
constant copmpressive force. In this state, the test piece is subjected to shear displacement. The shear
force, the dhear displacement, the compressive force and the compressive displacement are measufed.
The shear properties such as shear stiffness and friction coefficient are evaluated and their dependence
on the compressive force (compressive stress) determined.

NOTE If the results of the repeated cycling test (7.3.3) show significant changes in the shear properties then
the results obtained in 7.3.1 may not reflect just the effect of compressive stress dependency.

7.3.1.2 Test machine

7.3.1.2.1 General

As specified in ISO 22762-1:2018, 6.2.2.2.1.
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1.2.2 Force correction

The force correction shall be as specified in ISO 22762-1:2018, 6.2.2.2.2.

7.3.

1.3 Test piece

The test piece shall be as specified in Table 2.

7.3.

1.4 Test conditions

7.3

1.4.1 TTesttemperature

As in ISO 22762-1.

7.3

1.4.2 Conditioning time for test piece

As in ISO 22762-1.

7.3

Thd
wit

The

7.3

1.4.3 Compressive force

levels of compressive force, if required, shall be selected by, the structural engineer in
h the specifications for the isolator.

Table 10 — Test compressive stress

compressive stress 0,5 g 1,0 0 2,00

tolerance shall be within =5 % of each compréssive stress.

1.4.4 Testshear displacement amplitude

Asin72.2.4.4.

7.3

1.4.5 Input wave

Asin7.2.2.4.5.

7.3

1.4.6 Testvibratien velocity

Asin72.2.4.6.

7.3

7.3

1.5 Procedure

15,1 Attachment of a test piece

hccordance

The test piece shall be attached to a compression-shear testing machine as specified in [SO 22762-1.

7.3.

1.5.2 Loading of test piece

The test piece shall be loaded as follows:

a)

b)

Subject the test piece to the selected test compressive force, in each case beginning at zero force.

The selected test compressive forces shall be in order of increasing magnitude.

Apply each test compressive force for 1 min or more, before loading the test piece with 3 or more
cycles of shear displacement. The number of cycles shall be as specified by the structural engineer.

© IS0 2021 - All rights reserved
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7.3.1.6 Expression of results

With the method used in 7.2.2.6, determine each property value for each test compressive stress.

7.3.1.7 Testreport
The test report shall include the following items:
a) reference to this document, i.e. [SO 22762-5:2021;

b) type and classification, shape and dimensions, first shape factor and second shape factor of test
piece;

c¢) name ¢f test machine;

d) testtemperature;

e) inputwave and vibration velocity;

f) direction of shear force applied to test piece;

g) compressive stress and shear displacement amplitude;
h) contacft time;

i) essentjal parameters such as shear stiffness, equivalent damping ratio, method of determinafion
(e.g. thie third loop) at each compressive stress;

j)  graph phowing relationship between each property and-€empressive stress;

k) plot offshear force versus shear displacement (hysteresis loop) for all cycles including initial sijear
loading;

b’

1) testdate.
7.3.2 Velocity dependence of shear properties

7.3.2.1 Brinciple

A test piec¢ is attached to a comipréssion-shear testing machine and subjected to constant comprespive

force. In this state, the test\piece is subjected to shear displacement at multiple levels of velocities.

The shear force, the sheardisplacement, the compressive force and the compressive displacement{are

measured.|The shear properties, such as shear stiffness and equivalent damping ratio, are evalugted

and their drpendence on the velocity determined.
I

NOTE the results of the repeated cycling test (7.3.3) show significant changes in the shear properties,
there is a pgssibility that the results obtained in 7.3.2 does not reflect just the effect of shear velocity dependgncy.

7.3.2.2 Test machine

7.3.2.2.1 General
As specified in ISO 22762-1:2018, 6.2.2.2.1.

7.3.2.2.2 Force correction

The force correction shall be as specified in ISO 22762-1:2018, 6.2.2.2.2.

7.3.2.3 Test piece

The test piece shall be as specified in Table 2.
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7.3.2.4 Test conditions

7.3.2.4.1 Test temperature

Asin ISO 22762-1.

7.3.2.4.2 Conditioning time for test piece

Asin ISO 22762-1.

7.3]2.4.3  Compressive force

Asin 7.2.2.4.3.

7.312.4.4 Test shear displacement amplitude

Asin7.2.2.4.4.

7.3]2.4.5 Inputwave
Asin 7.2.2.4.5.

7.3]2.4.6 Test vibration velocity
Several test vibration velocity shall be selected from the‘niine levels shown in Table 9.

When the input wave is sine wave, the maximum velocity of the wave shall be selected from the nine
levdls shown in Table 9.

Testing at the design isolation velocity may be added to the conditions.
7.312.5 Procedure

7.3{2.5.1 Attachment of a testpiece

The test piece shall be attached to a compression-shear testing machine as specified in 7.2)2.2, except
that any suitable connecfign system is permitted when a shear block or standard test piece is used.

7.3{2.5.2 Loadingof test piece
The test piece shall be loaded as follows:

a) |Subjectthe testpiece toa compressive force, if required, thatis equivalent to the design cgmpressive
stress, o, as defined in 6.4 for 1 min or more.

b) Toad the testpiece Witit 3—0r IMOTe CyCIes Of Shear disptacement ampiitude, foreach velocity
selected in 7.2.2.4.6. The velocity shall be applied in increasing order. The number of cycles shall be
as specified by the structural engineer.

7.3.2.6 Expression of results
With the method used in 7.2.2.6, determine each property value for each vibration velocity.

The rate of change of each property shall be determined as the ratio of each value to that at the reference
velocity. The reference velocity shall be one of the speeds selected in 7.3.2.4.6 or the design isolation
velocity.
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7.3.2.7 Testreport

The test report shall include the following items:

a) reference to this document, i.e. ISO 22762-5:2021;

b) type and classification, shape and dimensions, first shape factor and second shape factor of test
piece;

c) name of test machine;

d) test temperature;

e) inputwave and vibration frequency;

f) direction of shear force applied to test piece;

g) comprEssive stress and shear displacement;

h) shear dlisplacement amplitude;

i) contadt time;

j) essentjal parameters such as shear stiffness, friction coefficient, method of determination (e.g|the
third l1pop) at each frequency;

k) graph fhowing relationship between the rate of change of each.property and the vibration velogity;

1) graph phowing relationship between compressive force and shear displacement, if requested;

m) plot offshear force versus shear displacement (hysteresis loop) for all cycles including initial sijear
loading;

n) testdate.

7.3.3 Repeated deformation dependence of shear properties

7.3.3.1 BHrinciple

A test piec¢ is attached to a compression-shear testing machine and loaded with a constant comprespive

force. In this state, the test piece'is subjected to 50 cycles of shear displacement, or for a number of cycles

specified Hy the structuralengineer. The shear force and the shear displacement are measured. [The

shear propkrties, such aséshéar stiffness and friction coefficient, are evaluated and their dependence on

the numbef of repetitions determined.

In order tp differentiate between the change in properties due to temperature rise and that [due

to repeatefl deformation, the test piece is cooled down to the initial pre-load temperature after|the

repeated cyeles of deformation. The shear properties are then evaluated again.

7.3.3.2 Test machine

7.3.3.2.1

As specifie

7.3.3.2.2

General

din of ISO 22762-1:2018, 6.2.2.2.1.

Force correction

The force correction shall be as specified in of [SO 22762-1:2018, 6.2.2.2.2.

20
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7.3.3.3 Test piece

The test piece shall be as specified in Table 2.
7.3.3.4 Test conditions

7.3.3.4.1 Test temperature
As in ISO 22762-1.

7.3]3.4.2  Conditioning time for test piece

As in ISO 22762-1.

7.313.4.3 Compressive force

Asin72.2.4.3.

7.3]3.4.4 Test shear displacement amplitude

Asin7.2.2.4.4.

7.3]3.4.5 Inputwave
Asin 7.2.2.4.5.

7.3]3.4.6 Test vibration velocity

Asin 7.2.2.4.6, but greater than 100 mm/s.
7.313.5 Procedure

7.3{3.5.1 Attachment of a test piece

The test piece shall be attached'to a compression-shear testing machine as specified in 7.2.2{2.

7.3]3.5.2 Loading oftest piece
The test piece shall b€ loaded as follows:

a) [Subject thetest piece to a compressive force that is equivalent to the design compressiv¢ stress, o,
as defined in 6.4 for 1 min or more.

b) |Subject the test piece with the specified number of 50 cycles or 50 m total distang¢e of shear
displacement

c) After completion, cool the test piece down to the initial pre-load temperature. Then, load the test
piece again with 3 or more cycles under the same conditions. The number of cycles shall be as
specified by the structural engineer.

7.3.3.6 Expression of results

With the method used in 7.2.2.6, determine each property value from the 1st, 3rd, 5th, 10th, 30th and
50th cycle or as specified by the structural engineer. Determine the reference value of the property
from the first 3 cycles in accordance with 7.2.2. Determine the change in properties after the repeated
cycling from the 3 cycles of loading executed at the end of the test or as specified by the structural
engineer.
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The change in each property shall be expressed as the ratio of each value to the reference value.

7.3.3.7 Testreport
The test report shall include the following items:
a) reference to this document, i.e. ISO 22762-5:2021;

b) type and classification, shape and dimensions, first shape factor and second shape factor of test
piece;

c¢) name ¢f test machine;

d) testtemperature;

e) input wave and vibration velocity;

f) direction of shear force applied to test piece;

g) compressive stress and shear displacement amplitude;
h) contact time;

i) propefties, such as shear stiffness and equivalent damping ratio, ateach cycle for which they were
deternpined;

j) changg¢ in each property with cycling;

k) graph [showing relationship between the rate of changé of each property and the numbef of
repetifions;

1) graph phowing relationship between compressiveforce and shear displacement, if requested;
m) plots of shear force versus shear displacement-{hysteresis loop);

n) testdate.
7.3.4 Temperature dependence of shear properties

7.3.4.1 Brinciple

The test piece is attached“to a compression-shear testing machine. The test piece is subjected to
constant cpmpressive force. In this state, the test piece is subjected to repeated shear displacement.
The shear force and theshear displacement are measured. The shear properties, such as shear stiffnless,
are evaluated and their dependence on the change in environmental temperature determined.

The tempefature test specified in ISO 22762-1:2018, 5.8.4.1, may be substituted for this test, with|the
agreement|ofhoth the structural engineer and the manufacturer.

7.3.4.2 Test machine

7.3.4.2.1 General
As specified in ISO 22762-1:2018, 6.2.2.2.1.

7.3.4.2.2 Force correction

The force correction shall be as specified in ISO 22762-1:2018, 6.2.2.2.2.
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7.3.4.3 Test piece

The test piece shall be as specified in Table 2.

7.3.4.4 Test conditions

7.3.4.4.1 Testtemperature

The tests shall be conducted at the test temperatures defined in Table 11. The reference temperature
shall be set at 23 °C or 27 °C. The tolerance shall be within +2 °C. Test temperatures shall at least

cov
be
tem

If ¢
sha
ma
tem
sha

NOT
add

7.3

The
con|

7.3

FTthe Tange of service requitenrents—Wiem tonsiderimg thetestfor acotddistrictth
fonducted at a temperature lower than -20 °C. Tests shall be conducted in orderof
perature.

he machine is not equipped with a suitable temperature-controlled chamber, the
1 have reached the test temperature in a separate chamber, and shall bejtransferred
hine sufficiently quickly for the test to be conducted while the outside ©of the bearing s
perature tolerance of 2 °C. The length of time for keeping a test piece‘at a specific te
| be less than that for crystallization nucleation.

Table 11 — Test temperatures

Tempgrature 20 10 0 23 (0r27) | 40
E [solators fabricated from elastomer susceptible, to low-temperature crystallization mig

tional time-dependent stiffening if held for a prolonged-period at low temperature.

4.4.2 Conditioning time for test piece

frolled environment.

4.4.3 Compressive force

Asin 7.2.2.4.3 for 1 min or maore.

7.3

4.4.4 Test sheardisplacement amplitude

As in ISO 22762-1«

7.3

4.4.5 Inputwave

As in 1SO\22762-1.

e test shall
decreasing

test piece
to the test
htisfies the
mperature

ht show an

test piece shall be conditioned as specified in ISO 22762-1:2018, 6.2.1.4.2, in a teinperature-

7.3.4.4.6 Testvibration velocity

Asi

7.3.

7.3.
Asi

7.3.
Asi

n ISO 22762-1.
4.5 Procedure

4.5.1 Attachment of a test piece

n ISO 22762-1.

4.5.2 Loading of test piece
n7.2.2.5.2.
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7.3.4.6 Expression of results

The dependence of each property, determined by the method used in ISO 22762-1:2018, 6.2.2.6, on the
temperature shall be reported.

7.3.4.7 Testreport
The test report shall include the following items:

a) reference to this document, i.e. ISO 22672-5:2021;

b) type ajpd classification, shape and dimensions, first shape factor and second shape Tactor of fest
piece;

c) name ¢f test machine;

d) testtemperature;

e) input Wwave and vibration frequency;

f) direction of shear force applied to test piece;

g) comprgssive force and shear displacement amplitude (or compressive(stress and shear strain);
h) contadft time;

i) essentjal parameters such as shear stiffness, equivalent damping ratio, method of determinafion
(e.g. t]: third loop) at each temperature;

j) fractignal change in each property relative to its value at the reference temperature;
k) graph phowing relationship between the normalized value of each property and temperature;
1) graph phowing relationship between compressive force and shear displacement, if requested;

m) plots df shear force versus shear displacement (hysteresis loop) for all cycles including initial sijear
loading;

U

n) testdate.
7.3.5 Vertical loading time-dependence of shear properties

7.3.5.1 Rrinciple

A test piec¢ is attached to a compression-shear testing machine and subjected to constant comprespive
force. In this state;the test piece is subjected to shear displacement at multiple levels of vertical Joad
retention imes.\The shear force, the shear displacement, the compressive force and the compresgive
displacemdritare measured. The shear properties, such as shear stiffness and equivalent damping ratio,
are evaluat €ir dependernce on the vertical loading time determined.

7.3.5.2 Test machine

7.3.5.2.1 General

As specified in ISO 22762-1:2018, 6.2.2.2.1.

7.3.5.2.2 Force correction

The force correction shall be as specified in ISO 22762-1:2018, 6.2.2.2.2.
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7.3.5.3 Test piece

The test piece shall be as specified in Table 2.
7.3.5.4 Test conditions

7.3.5.4.1 Test temperature

Asin ISO 22762-1.

7.3]5.4.2  Conditioning time for test piece

As in ISO 22762-1.

7.3]5.4.3 Compressive force

Asin72.2.4.3.

7.3]5.4.4 Test shear displacement amplitude

Asin7.2.2.4.4.

7.3/5.4.5 Inputwave
Asin 7.2.2.4.5.

7.3]5.4.6 Test vibration velocity

Asin 7.2.2.4.6.
7.3/5.5 Procedure

7.3{5.5.1 Attachment of a test piece

The test piece shall be attached to a compression-shear testing machine as specified in 7.2{2.2, except
that any suitable connectioh-System is permitted when a shear block or standard test piece is used.

7.3/5.5.2 Loadingeftest piece
The test piece shall be loaded as follows:

a) |Subjectthe test piece to a compressive force, if required, thatis equivalent to the design c¢mpressive
stres$s;-o, as defined in 6.4 for each 1 min, 10 min and 100 min.

b) LLead the test piece with 3 or more cycles of shear displacement. The number of cyclesishall be as
specified by the structural engineer.

7.3.5.6 Expression of results

With the method used in 7.2.2.6, determine each property value for each vertical load retention time.

7.3.5.7 Testreport
The test report shall include the following items:

a) reference to this document, i.e. ISO 22762-5:2021;
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b) type and classification, shape and dimensions, first shape factor and second shape factor of test

piece;

c) name of test machine;

d) testtemperature;

e) input wave and vibration frequency;

f) direction of shear force applied to test piece;

g) compressive stress and shear diqplnrpmpn'r'

h) shear
i) contac
j) essent

isplacement amplitude;
t time;

al parameters such as first breakaway point, shear stiffness, friction coeffici€nt, metho

determpination (e.g. the third loop) at each vertical load retention time;

k) graph
retent
1) graph

m) plot of]

on time;
chowing relationship between compressive force and shear displacement, if requested;

shear force versus shear displacement all cycles (hysterésis’loop);

n) testdate.

7.3.6 De

7.3.6.1 H

A test piecd
stiffness ig
determine

7.3.6.2 ]
Asin ISO 2

7.3.6.3 1

The test pi

7.3.6.4

pendence of compressive stiffness on compressive stress range

rinciple
is subjected to compression tests under three different loading conditions. The compres

.

est machine

0762-1.

est piece

bce shall be@s specified in Table 2.

est«conditions

d of

showing relationship between the rate of change of each property)and the vertical load

Kive

measured in each test, and the-dependence of compressive stiffness on compressive fgrce

7.3.6.4.1

Test temperature

Asin ISO 22762-1.

7.3.6.4.2

Conditioning time for test piece

Asin ISO 22762-1.

7.3.6.4.3

Compressive force

The loading conditions shall be as shown in Table 12.
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Table 12 — Test compressive stress

compressive stress 07%0,3 0 000,50, 09%1,0 0

tolerance shall be within 5 % of each compressive stress.

6.4.4 Inputwave

Asin ISO 22762-1.

7.3

645 Testvibration vplnl‘ify

Asin ISO 22762-1.

7.3

7.3

6.5 Procedure

6.5.1 Attachment of a test piece

As in ISO 22762-1.

7.3
Thd

7.3
Thd
Und

7.3
Thd

6.5.2 Loading of test piece
loading process shall be as described in ISO 22762-1.

6.6 Expression of results
result shall be expressed as in ISO 22762-1.

er each loading condition, determine the compression stiffness relative to the stiffness af

6.7 Testreport
test report shall include the following items:
reference to this document;ie. ISO 22762-5:2021;

type and classification, shape and dimensions, first shape factor and second shape fa
piece;

name of test maehine;
test temperature;
inputwave and vibration frequency;

compressive force and compressive stress (central value plus larger and smaller values)

0y 20,3 0y,

Ctor of test

compression stiffness;
compressive stiffness relative to stiffness under the loading condition o, +0,3 o
plot of vertical force versus vertical displacement under each loading condition;

test date.
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7.4 Ultimate shear properties

7.4.1 Principle

This test establishes the shear displacement capacity of the isolator under the maximum design
compressive force. A test piece is attached to a compression-shear testing machine and subjected to the
required constant compressive force. Under this load, the test piece is subjected to unidirectional shear
displacement until failure occurs, or until the specified displacement is reached. Failure is defined as
breaking or buckling.

The elastome

plate, if th
capacity of
material. T|
rubber und
sliding mat

74.2 Te

74.2.1 (

As specifie

74.2.1.1

The force d

74.3 Te

The test pi
744 Te

74.4.1 1

Asin ISO 2

7.4.4.2 (

AsinISO 2

7.4.4.3 (

The levels

b shear strain of the laminated rubber is within the stable range. The shear displace
the isolators is determined by the difference in size between the sliding plate and the slid
he compressive force capacity of the isolators is determined by no failure of the laming
ler the maximum design compressive force and at the maximum shear displacement of
erial.

5t machine

feneral

d in [SO 22762-1:2018, 6.2.2.2.1.

Force correction

orrection shall be as specified in SO 22762-1:2018;6.2.2.2.2.

5t piece

bce shall be as specified in Table 2.
5t conditions

est temperature

762-1.

onditioning tinde for test piece

2762-1.

ompressive force

bf.eompressive force shall be 1,0 and 2,0 times in accordance with the specifications for

ling
ted
the

the

isolator.

7.4.5 Procedure

7.4.5.1 Attachment of test piece

The test piece shall be attached to a compression-shear testing machine as specified in ISO 22762-1.

7.4.5.2 Loading

The test piece shall be loaded as follows:

a) Subject the test piece to the required compressive force, as defined in 7.4.4.3.

28
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b) Subject the test piece to unidirectional shear deformation at a constant speed until breaking or
buckling of the test piece occurs, or until the ultimate horizontal displacement of the sliding bearing

7.4.

is achieved.

6 Expression of results

The result shall be expressed as follows:

a) Theresult of the ultimate test is shown in Figure 4, “Relationship diagram of shear force-horizontal

displacement”. Ultimate state of horizontal displacement of the sliding bearing is that

the sliding

b)

Key

7.4
The

material does not prnfrndp from the q]iding p]nfp

This horizontal displacement is determined by the shape and size of the sliding mater
sliding plate. The positional relationship is determined by calculation.

The horizontal displacement of the ultimate characteristic test shall be &, ;, in Figure 4.
6., is the ultimate horizontal displacement.

Y

min

Q-

Oy =
> L
>

displacement, §
shear force, Q

Figure 4 ‘—)Shear force-horizontal displacement

7 Testreport
test report shall include the following items:
reference to this-document, i.e. ISO 22762-1:2021;

type and.¢lassification, shape and dimensions, first shape factor and second shape fa
piece;

name of test machine;

ial and the

Ctor of test

h)
)
j)

testtemperature;

shear speed;

direction of shear force applied to test piece;

compressive force (compressive stress);

relationship diagram of shear force-horizontal displacement;
result of visual examination;

test date.
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7.5 Durability testing

7.5.1 De

gradation test

7.5.1.1 Principle

The test piece for this test is an isolator or a rubber test piece. The test piece is aged for a given period
of time at a specified temperature. After ageing, the shear properties (shear stiffness and equivalent
damping ratio) and ultimate shear properties are measured. By evaluating the change during ageingasa
percentage of the value before ageing, the resistance of the elastomeric isolator to thermal degradation

can be assé¢

7512 1

7.5.1.2.1
Asin ISO 2

7.5.1.2.2
Asin ISO 2

7.5.1.3 1

AsinISO 2

7514 1

AsinISO 2

7.5.1.5 K

Shear prop
according

7.5.1.6 H

Asin ISO 2

7.5.1.7 1

The testre

ssed.
est machine

Air ageing oven

2762-1.

Compression-shear testing machine

2762-1.

est piece

2762-1.

est conditions

2762-1.

rocedure

erties shall be measured accerding to procedure given in 7.2.2, and ultimate shear proper
o procedure given in 7.4.

xpression of results

762-1.

est report

port shall include the following items:

a)

referelpce to this document, i.e. ISO 22762-1:2021;

ties

b)
‘)

percentage change in shear properties and ultimate shear properties;

shape factor of test piece;

d)
€)
f)
g)
h)

ageing

otheri

30

for rubber test pieces, type and dimensions, and method used to ensure anaerobic ageing;

temperature and ageing time/estimated years at 23 °C or 27 °C;

activation energy;

test date;

nformation, if necessary.

for isolator test pieces, type and classification, shape and dimensions, first shape factor and second

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=0c5d0daec23a9e061c2fca2d17215ccf

7.5.

7.5.

IS0 22762-5:2021(E)

2 Creep test

2.1 Principle

A test piece is subjected to a constant compressive force without shear displacement. During a specified
length of time, the compressive displacement is measured at intervals. By measuring the change in
the compressive displacement, the creep of the elastomeric isolator after many years of use can be
estimated. See [SO 22762-1, Annex G.

7.5.

2.2 Test machine

As lIl‘l [SO 22762-1.

7.5
The

7.5

7.5

2.3 Test piece

test piece shall be as specified in 7.1.
2.4 Test conditions

2.4.1 Testtemperature

As in ISO 22762-1.

7.5

2.4.2 Conditioning time for test piece

Asin ISO 22762-1.

7.5

2.4.3 Compressive force

As in ISO 22762-1.

7.5

2.4.4 Total measurement timejand measurement intervals

Asin ISO 22762-1.

7.5

7.5

2.5 Procedure

2.5.1 Attachment of test piece and compressive displacement gauges

As in ISO 22762;1.

7.5

2.5.2-~Loading

As in'ISO 22762-1.

7.5.

2.6 Expression of results

Asin ISO 22762-1.

7.5.

2.7 Testreport

The test report shall include the following items:

a)
b)

c)

reference to this document, i.e. ISO 22762-1:2021;
drawing of test piece;

brief description of test machine;
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d) compressive force (compressive stress);

e) graph showing relationship between surface temperature of test piece and time;
f) log-log graph showing relationship between creep strain and time;

g) estimated creep strain at specified time, ¢;

h) standard laboratory temperature, T,

i) testdate;

j) other information, if necessary.

8 Rubber material tests

8.1 Tengile properties tests
The tensild property tests shall be in accordance with [SO 37.

Moulded tgst pieces shall be used. They shall be cured to have properties as.simiilar as practicable tojthe
rubber in the bulk of the isolator.

8.2 Har¢ness test

The hardn¢ss test shall be in accordance with ISO 48-2 or ISO 48+5.

8.3 Ozone resistance test
The ozone [resistance test shall be in accordance withJISO 1431-1 (static strain test).

In addition to the ozone concentration, elongation rate of the test piece, test temperature and test fime
are as follogws:

a) Ozone|concentration: (50 + 5) mPa {(50 = 5) pphm];
b) Elongdtion rate of test piece: (20-&'2) %j;

c) Testtemperature: (40 + 2)-°C;

d) Testtime: 96 h.

9 Designrules

9.1 General

The sliding isolators shall be designed to meet the relevant provisions of this clause, in the serviceability
limit state determined from the design compressive force and the ultimate limit state caused by an
earthquake.

In the serviceability limit state, the design shall be such that the isolators will not suffer damage that
would affect their proper functioning, or incur excessive maintenance costs during their intended life.

In the ultimate limit state, the strength and stability of the isolators shall be adequate to withstand the
ultimate design forces and movements of the structure.
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9.2

Elastic sliding bearing

9.2.1 Vertical stiffness

The vertical stiffness is given by ISO 22762-3:2018, Formula (8).

9.2.2 Horizontal properties

The horizontal load-displacement curve is shown in Figure 5.

dnatial cHiffncc 1o gty

IS0 22762-5:2021(E)

The
The

And

The
whg

72y
TITICIo T St Iiic S 1Y SIVCTT

load, Q, in sliding condition is given by Formula (7):
Q_y =u- p

R

the displacement, 6, to start sliding is given in Formula (8):
8 = IR
K;
Y
Qy———

ol

n the elastomeric sliding isolator starts to slide.

X

Figure 5 — Horizontal load-displacement curve of elastic sliding bearing

(7)

(8)

design horizontal shear §tyain of the laminated rubber component should not be more fhan 50 %,

If the stability of the.elastomeric sliding isolator can be confirmed, the shear strain of the laminated

rub

9.2
The

3 Maximum horizontal displacement

maximum horizontal displacement, §,,,,,

ber may be 50 %-or' more, when the elastomeric sliding isolator starts to slide.

is given by Formula (9) (see Figure 6).

6max = 6L

9

Deformation of laminated rubber, 6, is not considered to 6

max-*
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Key
1  sliding plate

2 sliding material
3 laminated rubber

Figure 6 — Maximum horizontal displacement of elastic sliding bearing

9.2.4 Mdximum compressive load

The maximium compressive stress, o,
load, P

max Of laminated rubber calculated from maximum compresgive
should be less than critical stress given by [SO 22762-3:2018; Fermula (17).

max’

Safety factpr of the maximum compressive stress should be 2,0.

Furthermdre, sliding material should not be plastically deformed under the maximum comprespive

stress, o calculated from maximum compressive load, P

slmlax’ max:

If breaking, buckling or any other failure doesn’t occur in the test subjecting sliding bearing to maxinpum
horizontal|displacement, o,,, under maximum compressive load, P, ,,, the area enclosed by a rectangle
shown in Higure 7 shall be considered the stable range of the isolator.

Y

P

m

5, X

Figure 7 — Stable range of elastic sliding bearing

10 Manufacturing tolerances

10.1 General
Dimensional tolerances for sliding isolators shall be as specified below in this subclause.

Product dimensions shall be specified at a standard laboratory temperature of T, = 23 or 27 °C + 5 °C.
Measurements made at a different temperature shall be corrected to a standard laboratory temperature.
Dimensions shall be measured at least 24 h after curing of bearing. The cooling time shall be defined
according to the product size and shall be based on measurement of the internal temperature of the
product or another appropriate method.

Larger bearings may need more than 24 h after curing.
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