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Rubber and rubber products
Products (other than hoses).
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TECHNICAL SPECIFICATION ISO/TS 22762-4:2014(E)

Elastomeric seismic-protection isolators —

Part 4: 
Guidance on the application of ISO 22762-3

1 Scope

isolators.

2 Normative references

Elastomeric seismic-protection isolators — Part 1: Test methods

Elastomeric seismic-protection isolators — Part 3: Applications for 

4 Guidance on the use of Clause 4 of ISO 22762-3

No guidance is given.

5 Guidance on the use of Clause 5 of ISO 22762-3

No guidance is given.

6 Guidance on the use of Clause 6 of ISO 22762-3

6.1 General

6.2 Type tests and routine tests

given as follows.

Dimensions and properties of target isolator (isolator-X) are shown in Table 1.

© ISO 2014 – All rights reserved 1
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Table 1 — Dimensions and properties of isolator-X

do (mm) 1 000

di (mm) 25

tr (mm)

ts (mm)

n 30

S1

S2

Kh (N/mm × 103)

heq

Kv (N/mm × 103) 5 450

Table 2.

Table 2 — Examples of Scales A and B for Isolator-X

Characteristics Scale A Scale B

Scale

do (mm) 250 600

di (mm) 15

tr ( mm)

ts (mm)

n 30 30

S1

S2

Kh (N/mm × 103)

heq

Kv (N/mm × 103) 1 360 3 270

Table 2

pieces is shown in Table 3

performed and the number of test pieces doubled.
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Table 3 — Recommended number of test pieces for each test item

Properties Number of test pieces

Compressive properties 2

Shear properties 2

properties

Shear strain dep. 2

Compressive stress dep. 2

Others 1

1

Ultimate properties 1

1

In the case shown in Table 4

Table 4 — An example of available previous type test results: Comparison of characteristics 
between newly designed and previously tested isolator

Characteristics Previously 
tested isolator

Newly designed 
isolator (-)

Newly designed 
isolator (+) Remarks

do (mm) 1 100 1 000 1 200

di (mm) 25 25 27

Thickness of one rubber 
tr ( mm)

Thickness of reinforcing 
ts (mm)

n 30 30 30 same

S1

S2

Maximum comp. stress for 
max (MPa) 

30 25 30 Previous test more 
severe condition

Minimum comp. stress for 
min (MPa)

Previous test more 
severe condition

Maximum shear strain for 
max

Previous test more 
severe condition

6.3 Functional requirements

No guidance is given.

6.4 Design compressive force and design shear displacement

Design compressive force refers to the force under non-seismic conditions.

nom. Recommended process to 
nom is given as follows:

a) nom cr. Maximum nom is less than or 
equal to 15 MPa.

nom
nom nom) is acceptable. Maximum nom is less than or equal to 15 MPa.
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6.5 Performance requirements

Examples of tests for each requirement are introduced.

6.5.1 General

No guidance is given.

6.5.2 Compressive properties

Example for 6.5.2 of ISO 22762-3 on compressive properties is given.

6.5.2.1 In case of HDR

a) Test piece and test conditions

Test piece is shown in Table 5.

Table 5 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

(N/mm2)

Number of 
test isolator

HDR 700 15 1

Test conditions are given below:

Kv

b) Test result

Figure 1 and Table 6.

Figure 1 — Compressive property test of HDR
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Table 6 — Test results

Characteristics Test result

Kv

6.5.3 Shear properties

Example for 6.2.2 of ISO 22762-3 on shear properties is given.

6.5.3.1 In case of HDR

a) Test piece and test conditions

Test piece is shown in Table 7.

Table 7 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

(N/mm2)

Number of 
test isolator

HDR 700 15 1

Test conditions are given below:

Kh heq

b) Test results

Figure 2 and .

Figure 2 — Shear property test of HDR
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Table 8 — Test piece

Characteristics Test result

Kh

heq

6.5.4 Tensile properties

Example for 6.5.4 of ISO 22762-3 on shear properties is given.

6.5.4.1 In case of LNR

a) Test piece and test conditions

Test pieces are shown in Table 9.

Table 9 — Test piece

Type Outer diameter 
(mm) S1 S2

LNR
500

b) Test results

Test results are shown in Figures 3 a) and b) and Table 10.

a) relationship of tensile stress and tensile 
strain of LNR under shear-strain offset of 100% b) measurement of tensile yield stress

Figure 3 — Tensile performance at  = 100 %

Table 10 — Test results

Outer diameter 
(mm)

Tensile yield stress 
under shear strain of 100% 

(MPa)

500

6.5.4.2 In case of HDR

a) Test piece and test conditions
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Test pieces are shown in Table 11.

Table 11 — Test piece

Type Outer diameter 
(mm) S1 S2

HDR
600

b) Test results

Test results are shown in Figures 4 a) and b) and Table 12.

a) relationship of tensile stress and tensile 
strain of HDR under shear-strain offset of 100%

b) measurement of tensile yield stress

Figure 4 — Tensile performance at  = 100 %

Table 12 — Test results

Outer diameter 
(mm)

Tensile yield stress under 
shear strain of 100% 

(MPa)

600

6.5.5 Dependencies of shear properties

6.5.5.1 Shear strain dependency

6.5.5.1.1 In case of HDR

a) Test piece and test conditions

1) Scaled model

Test pieces of scaled model are shown in Table 13.
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Table 13 — Test isolators (scaled model)

Type Outer dia. 
(mm)

First shape 
factor

Second shape 
factor

Compressive 
stress 

(N/mm2)

Number of 
isolators 

tested

HDR

225 1

225 2

225 1

Test conditions are given below:

— shear strain amplitude: 

2) Full scale isolators

Test pieces of full scale isolators are shown in Table 14.

Table 14 — Test isolators (full scale)

Type Outer dia. 
(mm)

First shape 
factor

Second shape 
factor

Compressive 
stress 

(N/mm2)

Number of 
isolators 

tested

HDR

600 1

1

1 000 1

1 200 1

1 600 1

Test conditions are given below and in Table 15.

— shear strain amplitude: 
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Table 15 — Test velocities

Test velocity 
(mm/sec) 

b) Test results

1) Scaled model

Figure 5

Figure 5 — Shear strain dependency of shear properties of HDR (scaled isolator)

u function introduced 

Table 16.

Table 16 — An example of function for HDR

Properties at  = 100 % Polynomial function

Geq 2)

Heq

u0

G Geq eq( ) ( , , , , , )γ γ γ γ γ= × − + − +2 855 3 878 2 903 1 016 0 13642 3 4

H Heq eq( ) ( , , , , )γ γ γ γ= × + − +0 9150 0 2364 0 1804 0 029022 3

u u0 0
2 30 9028 0 2711 0 2083 0 03421( ) ( , , , , )γ γ γ γ= × + − +

c) Full scale isolator

The test results for the full scale isolators are shown in Table 17.

Table 17 — Test result: Horizontal characteristics normalized by value at 100 % strain

Diameter 
(mm) Items

Shear strain

600
Keq

Heq

Keq

Heq
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Diameter 
(mm) Items

Shear strain

1 000
Keq

Heq

1 200
Keq

Heq

1 600
Keq

Heq

6.5.5.2 Compressive stress dependency

6.5.5.2.1 In case of HDR

a) Test piece and test conditions

Test pieces are shown in .

Table 18 — Test piece

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)
S1 S2

Nominal compressive 
stress, s 
(N/mm2)

Total thickness 
of rubber 

(mm)

HDR

600 (15) 15 200

20 200

1 200 (55) 55 200

Test conditions are given below:

— shear strain amplitude: 

b) Test results

 

Table 17 (continued)
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Test results are shown in Table 19 Figures 6 a) and b).

a) compressive stress dependency on shear 
modulus Geq

b) compressive stress dependency on equiva-
lent damping ratio Heq

Figure 6 — Compressive stress dependency

Table 19 — Change in horizontal characteristics with respect to values at compressive stress, s

Outer diameter 
(mm) Characteristics

Effect of compressive stress

s  = 2 s

600 (15)
Keq

Heq

Keq

Heq

1 200 (55)
Keq

Heq

6.5.5.3 Frequency dependency

6.5.5.3.1 In case of HDR

a) Test piece and test conditions

Test piece is shown in Table 20. Shear block specimen can be used for the test.

Table 20 — Test isolators (scaled isolator)

Type Outer diameter 
(mm)

First shape 
factor

Second shape 
factor

Compressive stress 
(N/mm2)

Number of test 
isolator

HDR 225 2

Test conditions are given below:

— shear strain amplitude: 
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b) Test results

Test results are plotted in Figure 7.

Figure 7 — An example of frequency dependency test results of HDR

f
derived as follows:

For shear stiffness:

ακ
κ κ

=
+

1

a f blog( )
 (1)

For equivalent damping ratio:

αh
h h

=
+

1

a f blog( )
 (2)

where

k Keq

h Heq

f

The values for ak bk ah bh
shown in Table 21
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Table 21 — An example of frequency correction factor

Isolation 
frequency ak bk ah bh

k 
and h.

For shear stiffness:

K K feq eq kHz :test frequency( , ) ( )0 33 = ⋅α  (3)

For equivalent damping ratio:

H H feq eq hHz : test frequency( , ) ( )0 33 = ⋅α  (4)

6.5.5.3.2 In case of LRB

a) Test piece and test conditions

Test piece are shown in Table 22. Shear block specimen is also available for this test.

Table 22 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Lead plug 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

(N/mm2)

Number of test 
isolator

2

Test conditions are given below:

— shear strain amplitude: 

b) Test results

.
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Key
Qd sine wave
Qd* f

Figure 8 — An example of frequency dependency test results of LRB

f

Qd:

αQd
Q Q

=
+

1

10a f blog ( )
 (5)

where

Qd Qd

f

The values for aQ and bQ
in Table 23

Table 23 — An example of frequency correction factor

Isolation 
frequency aQd bQd

Qd.

Qd:

Q Q fd d kHz :test frequency( , ) ( )0 33 = ⋅α  (6)

6.5.5.3.3 In case of LNR

a) Test piece and test conditions

Test piece is shown in Table 24.
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Shear block specimen can be used for the test.

Table 24 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

(N/mm2)

Number of test 
isolator

LNR 253 29 2

Test conditions are given below:

— shear strain amplitude: 

b) Test results

Figure 9.

Figure 9 — An example of frequency dependency test results of LNR

6.5.5.4 Repeated loading dependency

6.5.5.4.1 In case of HDR

a) Test piece and test conditions

Test piece is shown in Table 25.
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Table 25 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

 (N/mm2)

Number of 
test isolator

HDR 700 15 1

Test conditions are given below:

— shear strain amplitude: 

method.

b) Test results

The results are given in Figure 10 and Table 26.

a)   Hysteresis loop (3rd cycle) b)   Hysteresis loop (30th cycle)

Figure 10 — Repeated loading dependency of shear characteristics

Table 26 — Effect of repeated cycling [values normalized by corresponding value after third 
cycle (same correction as other part)]

Number of 
cycles Keq Heq

3

5

10

30

50

6.5.5.5 Temperature dependency
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6.5.5.5.1 In case of HDR

a) Test piece and test conditions

Test piece is shown in Table 27. Shear block specimen can be used for the test.

Table 27 — Test isolators (scaled isolator)

Type Outer diameter 
(mm)

First shape 
factor

Second shape 
factor

Compressive stress 
(N/mm2)

Number of test 
isolator

HDR 225 3

Test conditions are given below:

— shear strain amplitude: 

b) Test results

Figure 11.

Figure 11 — An example of temperature dependency test results of HDR

T T 
as follows:
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For shear modulus:

βk =
+ + +

1

2 3a bT cT dT
 (7)

For equivalent damping ratio:

βh =
+ + +

1

2 3e fT gT hT

The values for a, b, c, d, e, f, g h .

Table 28 — An example of temperature correction factor

a B c d

e F g h

k and h.

For shear stiffness:

K K Teq eq k23( ° ) = ( )⋅C :test temperature β  (9)

For equivalent damping ratio:

H H Teq eq hC :test temperature23( ° ) = ( )⋅β  (10)

6.5.5.5.2 In case of LRB

a) Test piece and test conditions

Test specimen is shown in Table 29.

Table 29 — Test isolators (scaled isolator)

Type
Outer 

diameter 
(mm)

Lead plug 
diameter 

(mm)

First shape 
factor

Second 
shape 
factor

Compressive 
stress 

(N/mm2)

Number of test 
isolator

250 2

Test conditions are given below:

— shear strain amplitude: 

b) Test results
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Figure 12.

a) b)

Figure 12 — An example of temperature dependency test results of LRB

T T
as follows:

βk d =
+ +

1

2a bT cT
 (11)

For characteristic strength:

βQd =
+ +

1

2d eT fT
 (12)

The values for a, b, c, d, e, f, g h Table 30.

Table 30 — An example of temperature correction factor

a b c

d e f

k and h.
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K K Td d kd23( ° ) = ( )⋅C :test temperature β  (13)

For characteristic strength:

Q Q Td d hC :test temperature23( ° ) = ( )⋅β  (14)

6.5.5.5.3 In case of LNR

a) Test piece and test conditions

Test piece is shown in Table 31.

Table 31 — Test piece

Type
Outer 

diameter 
(mm)

First shape 
factor

Second 
shape factor

Compressive stress 
(N/mm2)

Number of test 
isolator

HDR 225 1

Test conditions are given below:

— shear strain amplitude: 

b) Test results

Figure 13.

Figure 13 — An example of temperature dependency test results of LNR
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T T
as follows:

For shear modulus of shear stiffness:

βk =
+ +

1

2a bT cT
 (15)

The values for a, b, and c Table 32.

Table 32 — An example of temperature correction factor

a b c

k and h.

For stiffness:

K K Th h k23( ° ) = ( )⋅C :test temperature β  (16)

For characteristic strength:

Q Q Td d hC :test temperature23( ° ) = ( )⋅β  (17)

6.5.6 Dependencies of compressive properties

No guidance is given.

6.5.7 Shear displacement capacity

6.5.7.1 In case of HDR

a) Test piece and test conditions

Test pieces for ramp loading test are shown in Table 33.

Table 33 — Test piece

Type
Outer 

diameter 
(mm)

Inner 
diameter 

(mm)

First shape 
factor

Second 
shape factor

Compressive 
stress 

(N/mm2)

Number of 
isolators

HDR 20 2

Test conditions are given below:

— test wave: triangular wave (V

b) Test results

The Figure 14 and Table 34 show the test results.
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Figure 14 — Horizontal deformation capacity of HDR 800 mm diameter under ramp loading

Table 34 — Test results

Compressive 
stress 

(N/mm2)

Test shear 
strain Test results

357 No failure

6.5.8 Durability

6.5.8.1 Change in properties on aging

a) Test piece and test conditions

Test piece is shown in Table 35.

Table 35 — Test specimen

Type Outer diameter 
(mm)

First shape 
factor

Second shape 
factor

Compressive 
stress 

(N/mm2)1

Number of 
isolators Remark

HDR 160 35

2 Initial

1

1

1

1

Annex A as shown in Table 36.

Table 36 — Accelerated ageing condition

Activation energy Condition: 23 °C × 60 y Eq.
4 J/mol

b) Test results
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Tables 37 
and Figure 15.

Table 37 — Test results: Shear property changes from initial value

Outer diameter 
(mm)

First shape 
factor

Second shape 
factor Geq Heq

160

35

35

35

Table 38 — Test results: Ultimate property changes

Outer diameter 
(mm)

First shape 
factor

Second shape 
factor

Compressive stress 
(N/mm2)

Ultimate shear strain

Initial 30 years 60 years

160 35 15

- -

- -

- -

- -

- -

- -

- -

- -

Average

The �luctuation of the S-S relationship is the

effect of slipping between connection

bolts and plates.

Figure 15 — Change of ultimate shear strength with ageing

6.5.8.2 Creep

a) Test piece and test conditions

Test piece is shown in Table 39.

Table 39 — Test isolators (scaled isolator) 

Type Outer diameter 
(mm)

First shape 
factor

Second shape 
factor

Number of 
isolators

HDR 160 2
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Test conditions are given below:

— testing time: 2 000 hr.

b) Test results

Test results are shown in Figure 16 and Table 40.

Table 40).

Figure 16 — Creep properties

Table 40 — Test result

Axial stress 
 (N/mm2)

Creep 

7 Guidance on the use of Clause 7 of ISO 22762-3

7.1 General

Guidance is given for 7.3.1 of ISO 22762-3:2010.

7.2 Compressive stiffness

Two methods of evaluating compressive stiffness are given in Annex E of ISO 22762-3:2010. The values 
of E

E  is 2 000 MPa.

calculation.

7.2.1 In case of LNR

7.2.1.1 Loading conditions and dimensional characteristics of isolators

— Compressive force: P = 7 520 (kN)
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— Outer diameter: do

— Inner diameter: di

tr

n = 26

— Effective area: A d d= ⋅ − = ⋅ − = ×
π π
4 4

800 40 5014 102 2 2 2 2 2( ) ( ) ( )0 i mm

— Compressive stress: 
σ = = × × =

P
A

7 520 10 5 014 10 15 0

15 0

3 2 2

2

/( ) , ( / )

, ( / ), min

N mm

N mm no al strress OK:

— First shape factor: S
d d

t1
0

4
800 40 4 6 0 31 7=

−
⋅

= − ⋅ =i

r

( )/( , ) ,

— Second shape factor: S
d
n t2

0 800 26 6 0 5 1=
⋅

= ⋅ =
r

/( , ) ,

7.2.1.2 Value of material constants used

— Young’s modulus: E0 = 3G 2)

E  = 1 961 (N/mm2)

— Correction factor: 

G 2)

7.2.1.3 Computation of design value

7.2.1.3.1 Compressive properties

E E Sap = + = ⋅ + ⋅ ⋅ =0 1
2 2 21 2 1 323 1 2 0 85 31 7 2 261( ) , ( , , ) ( / )κ N mm  

E
E Ec

ap

 (     (= +
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

= + =
∞

−
−1 1

1 1961 1 2 261 1 050

1

1 2/ / ) / )N mm  

Kv

K
A E
n tv

c

r

 ( )  =
⋅
⋅

⋅= × ⋅ =5014 10 1050 26 6 0 351002 /( , ) /kN mm

E G Sap = × +3 1 2 1
2

eq ( ) ( )γ  (19)

where Geq (

Geq . Thus

Eap 2) = 2 660 N/mm2 

Eap compared with method 
E3.1.
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The values of Ec and Kv are calculated using the same formulae as for E.3.1. The values obtained are:

E
E Ec

ap

 (   )  = +
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

= + =
∞

−
−1 1

1 1 961 1 2 660 1 130

1

1 2/ / /N mm  

K
A E
n tv

c

r

   =
⋅
⋅

⋅ ⋅= × =( ) / ( , ) /5014 10 1130 26 6 0 3 6302 2N mm  

7.2.1.3.2 Shear properties

Kh

K G A
n th

r

    =
⋅

= ⋅ × ⋅ = ×0 441 014 10 26 6 0 1 42 102 3, / , , /( ) ( )kN m  

7.2.1.4 Examples of design results

Table 41.

Table 41 — Example for isolator design of LNR

G (N/mm2)

d0 (mm) 1 000 1 200

di (mm) 40 50 60

tr (mm)

n 26 26 26

S1

S2

2)

Kh (× 103 kN/m)

Kv (× 103 kN/m) 3 510 5 450

7.2.2 In case of HDR

7.2.2.1 Loading conditions and dimensional characteristics of isolators

— Compressive force: P = 1 020 0 (kN)

— Outer diameter: do

— Inner diameter: di

tr

n = 30

— Effective area: A d d= ⋅ − = ⋅ − = ×
π π
4 4

1 000 25 7 085 102 2 2 2 2 2( ) ( ) ( )o i mm

— Compressive stress: 
σ = = × × =

<

P
A

10200 10 7 085 10 13 0

15 0

3 2/ ,

, ,

( )  ( )

 ( )   

MPa

MPa nominal sttress OK:  

— First shape factor: S
d d

t1
0

4
1 000 30 6 7 4 98=

−
⋅

= ⋅ =i

r

/( , ) ,
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— Second shape factor: S
d
n t2

0 1000 30 6 7 4 98=
⋅

= ⋅ =
r

/( , ) ,

7.2.2.2 Value of material constants used

— Young’s modulus: E0

E  = 1 500 (MPa)

— Correction factor: 

E0

G a a a a a a a j
j

j

n

eq = + ⋅ + ⋅ + ⋅ + ⋅ + ⋅ + = ⋅
=
∑0 1 2

2
3

3
4

4
5

5

0

γ γ γ γ γ γ  (20)

— Equivalent damping ratio at strain

h b j
j

j

n

eq = ⋅
=
∑ γ

0

 (21)

Geq and heq are shown for the 
example compound in Table 42.

Geq and heq

a0 b0 a1 b1 a2 b2 a3 b3 a4 b4

Geq

heq

7.2.2.3 Computation of design value

7.2.2.3.1 Compressive properties

E E Sap = + = ⋅ + ⋅ ⋅ =0 1
2 21 2 7 6 1 2 1 0 36 4 20147 0( ) , ( , , ) , ( )κ MPa  

E
E Ec

ap

   ( )= +
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

= + =
∞

−
−1 1

1 1500 1 20147 0 1396 1

1

1( / / , ) , MPa  

Kv

K
A E
n tv

c

r

 ( )=
⋅
⋅

⋅ ⋅= × = ×7085 10 1 396 1 30 6 7 5 450 0 102 3, / , , /( ) ( )kN m  (22)
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Geq
shear strain in the rubber can be estimated from the expression:

γ ε= ⋅6 1S  (23)

where 

ε σ= / Eap  (24)

Eap
obtain a value of Geq
the compression associated with Eap

Geq
. Thus

Eap 2) = 19 900 (MPa) 

With this value of Eap and 
is too high.

Geq
in . Thus

Eap 2) = 21 500 N/mm2 

With this value of Eap

Geq
in . Thus

Eap 2) = 21 300 (MPa) 

With this value of Eap

This value of Eap can be used to determine Ec Kv.

7.2.2.3.2 Shear properties

nom

Kh heq
Formulae (7.1) and (7.2) as follows:

G Geq eq ( , ) , ( )1 0 0 620 MPa  

K G A
n th eq

r

    =
⋅

⋅ ⋅ ⋅= = ×0 620 7 085 10 30 6 7 2 42 102 3, / , , /( ) ( )kN m  

h heq eq ( , ) ,1 0 0 240  

7.2.2.4 Examples of design results

Table 43.
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Table 43 — Examples for isolator design of HDR

Geq (N/mm2)

d0 (mm) 1 000 1 200

di (mm) 20 25 55

tr (mm)

n 37 30 25

S1

S2

2)

Kh (× 103 kN/m)

heq

Kv (× 103 kN/m) 3 370 4 220 5 060

7.2.3 In case of LRB

7.2.3.1 Loading conditions and dimensional characteristics of isolators

— Compressive force: P = 16 000 (kN)

— Outer diameter: do

— Lead plug diameter: di

tr

n = 29

— Effective area: A d d= ⋅ − = ⋅ − = ×
π π
4 4

1200 240 1 086 102 2 2 2 3 2( ) ( ) ( )o i mm

— Lead plug area: A d
p

i
2

=
⋅

=
⋅

= ×
π π

4

240

4
45 24 103

2
2, ( )mm

— Compressive stress: 
σ = = × × =

P
A

16 000 10 1 086 10 14 7

15 0

3 3/ ( ) ,

, ,

 ( )

  

MPa

nominal stress ((MPa)  : OK

— First shape factor: S
d
t1
0

4
1200 4 7 0 42 86=

⋅
= ⋅ =

r

/( , ) ,

— Second shape factor: S
d
n t2

0 1 200 29 7 0 5 9=
⋅

= ⋅ =
r

/( , ) ,

7.2.3.2 Value of material constant used

— Young’s modulus: E0

E  = 1 960 (MPa)

— Correction factor: 

0: G

— Yield stress of lead plug: p

— Apparent shear modulus of lead plug: 
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7.2.3.3 Computation of design value

7.2.3.3.1 Compressive properties [according to E.3.1, Formula (1)]

E E Sap = + = ⋅ + ⋅ ⋅ =0 1
2 21 2 1 44 1 2 0 85 42 86 4 498( ) , ( , , ) ( )κ MPa  

E
E Ec

ap

= +
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

= + =
∞

−
−1 1

1 4498 1 1 960 1 365

1

1( / / ) ( )MPa  

Kv

K
A E
n tv

c

r

=
⋅
⋅

= × ⋅ ⋅ = ×( ) /( , ) ( / )1086 10 1 365 29 7 0 7 300 103 3 kN m  

7.2.3.3.2 Shear properties

Kd Qd
Annex E of ISO 22762-3:2010 as follows:

K G A
ntr

r

= = ⋅ × ⋅ = ×0 392 1086 10 29 7 0 2 097 103 3, / , , /( ) (kN m)  

K
A
ntp

p

r

= = ⋅ × ⋅ = ×α 0 588 45 24 10 29 7 0 1 310 103 3, , / , , /( ) ( )kN m  

K C K C Kd r r p p    = ⋅ + ⋅ = ⋅ × + ⋅ × = ×( ) ( ) , , , , ,γ γ 1 0 2 097 10 1 0 0 1310 10 2 233 3 1103 ( )/kN m  

where

C

C
r

p

( %) ,

( %) ,

γ
γ
= =

= =
⎧
⎨
⎪

⎩⎪

100 1 0

100 1 0
 

Q Ad p p   = ⋅ = ⋅ × = × = ×τ 8 33 45 24 10 377 10 377 103 6 3, , ( ) (N N)k  

7.2.3.4 Examples of design results

Table 44.

Table 44 — Examples for isolator design of LRB

G (N/mm2)

d0 (mm) 1 000 1 200

di (mm) 160 200 240

tr (mm)

n 40 29 29

S1

S2

2)

Kd (× 103 kN/m)
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Qd (kN) 167 262 377

Kv (× 103 kN/m) 3 290 5 070 7 300

8 Guidance on the use of Clause 8 of ISO 22762-3

No guidance is given.

9 Guidance on the use of Clause 9 of ISO 22762-3

No guidance is given.

10 Guidance on the use of Clause 10 of ISO 22762-3

No guidance is given.

11 Guidance on the use of Clause 11 of ISO 22762-3

No guidance is given.

 

Table 44 (continued)
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