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OVERVIEW OF DOSHIN

Company
Overview

DOSHIN RUBBER PRODUCTS (M) SDN BHD

Doshin Rubber is one of the leading rubber manufacturers in
specialized rubber products for cvil engineering applications
and is also a subsidiary of Kossan group of companies, a
public-listed company in the stock exchange of Malaysia (Bursa
Malaysia). Located in Klang, Malaysia, Doshin Rubber designs,
manufactures and tests a wide range of rubber products such
as seismic bearing, structural bearing, marine dock fender, and
expansion joint. Over 40 years, Doshin Rubber has branded
ourselves as committed manufacturer through acoreditations
of our production and testing capability to international
standards such as 150 9001 and 150 17025, Doshin Rubber has
obtained the CE Marking certification for seismic isolation
products such as the Lead Rubber Bearing (LRB), High Damping
Rubber Bearing (HORB) and Friction Pendulum Bearing which
means that the manufacturing and testing procedures are in
full conformity to European Union (EU) Standards, Our full
in-house testing facilities have the capadty to test seismic
bearing up to 2000 mm in diameter or maximum shear
movement of + 1200 mm. We have one of the world's largest
testing facilities to achieve 50 000 kN of compression force and
4 D00 kM shear for combined compression and shear test of
seismic isolators. We have experienced teams working together
to provide unigue solutions tailored to suit the needs of
different project requirements respectively.
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1.0 Base Isolation

1.1 Importance of Base Isolation

Base isolation offers important advantages over a conventional protection method because it reduces the earthquake
forces transmitted into a structure. Thus, it protects not only the structure itself but also the contents and secondary
structural features. This is particularly important for buildings with important contents such as hospitals or emergency
facilities that need to maintain full serviceabillity after an earthquake.

Base isolation has now become an established and accepted technology all over the world. The technique is applicable
to bridges and industrial structures, such as LNG tanks, in addition to buildings. While it is usually cheaper to apply base
isolation in new structure, it is also plausible to use base isolator for seismic retrofitting of existing structure.

The capability to protect the contents is a major advantage for buildings such as hospitals and emergency centres
where maintenance of functions during and after an earthquake Is necessary, and in cases such as museums and
advanced technology factories where the value of the contents is high, In addition, it does not disrupt the architectural
layout of the superstructure which makes base isolation an ideal choice for seismic retrofitting of historical monuments.

Base isolation concept typically calls for separation of whole of the superstructure from the lower part of the structure
by an interface that is soft and flexible in the horizontal direction. Generally, the interface is placed between the
foundation or basement and the ground floor as the term 'base isolation’ suggested.

In a base isolated building, the structure s isolated from its foundations so as to minimize the effect of ground motion
on the superstructure and, thereby, reduce its force and deflection response. The difference in how conventional
structures and base isolated structures respond to earthquakes Is illustrated in the figure below.

Savings in the superstructure can be expected through a reduction of forces due to the isolation system. This reduction

of forces allows for greater flexibility in space planning and reduced footprint of structural elements. As a whole, it also
reduces the lateral load resisting elements of the foundations.

1.2 Concept of Base Isolation

Base isolation is achieved by mounting the structure on
a system of supports which gives relatively lower
stiffness in horizontal direction. The natural period of the
structure on the Isolation system Is typically two
seconds. This period is chosen to be long compared with
both the dominant period of the earthquake ground
shaking and the period of the superstructure in the
fixed-base conditions.

The figure below shows that the period lengthening
greatly reduces the acceleration response compared
with that of a typical conventional structure. It also
shows that the response to input excitations at the
isolation period, and the amplitude of the horizontal
movement of the structure. It is important to realise that

despite the need for some damping, the isolators are not Therefore, during an earthquake, the structure moves
principally acting to absorb the energy of the virtually as a rigid body on the isclators. The deformation
earthquake, but are providing an interface that is concentrated at the isolation interface. Unlike the
decouples the building from ground motion thus superstructure, the isolation system can accommodate
reducing the transmission of forces onto the structure. large deformations without significant damage.




2.0 Types of Seismic Bearing

Two types of elastomeric based seismic bearings are contained within this catalogue; namely:

B & &

21 High Damping Rubber Bearing (HDRB)

o = Diameter

o = Maximum horizontal displacement ( including seismic actions)

Fed = Maximum vertical load [ non- seismic) at ULS with zero horizontaldisplacement
) — = Maximum vertical load including seismic load combinations

K. = vertical stiffness

Ky - effective horizontal stiffness at =1

T, = Totalheight of rubber

2.2 Lead Rubber Bearing (LRB) I

D Diameter
o i : Maximum horizontal displacement { including seismic actions)
B = Maximum vertical load { non- seismic) at ULS with zero horizontal

displacement
Ni iy = Maximum vertical load including seismic load combinations
K =  gffective horizontal stiffness at=1
L = Totalheight of rubber




3.0 CHARACTERIZATION OF SEISMIC

(ELASTOMERIC) RUBBER BEARINGS

For a correct dimensioning of elastomeric seismic bearings regardless of whether they are High Damping
Rubber Bearing (HDRB) or Lead Rubber Bearing (LRB), in view of an intervention of base isolation of a structure,
we need to consider properly the following typical properties: horizontal stiffness [kN/mm], damping (%],
horizontal displacement capacity [mm], vertical stiffness [kN/mm] and vertical load capacity [kN].

The horizontal force-deflection loops for a typical bearing
over a range of displacements are shown in the figure on the
left ; the stiffness is seen to be higher at small deflections. The
area of the loops indicates the level of damping intrinsic to

i = the bearing.
% ok ,.-:’ﬁ;x’ A bearing can be designed to have the characteristics desired
& f_, ¥ by adjusting:

= - Shear modulus of the rubber compound;

L Plan area;
! L ! g bowtb R - Thickness and number of rubber layers; and
Shear dlsplacerment - Thickness of steel reinforcing plates.

Generally, an equivalent linear model is used to represent the
stiffness and damping of the isolator.

Schematic brce-disfacenment loop fe LRB

X
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3.1 High Damping Rubber Bearing (HDRB)

Base Isolation of a structure requires an interface with the following characteristics between the
foundation and the superstructure:

- Low horizontal stiffness at design displacement;

- High vertical stiffness;

» Capability to support the gravity load of structure over long term;

- Capacity to accommeodate large horizontal displacements during earthquakes and
at same time support vertical load including seismic loads;

- Moderate level of damping;

- Capability to re-centre structure after the earthquake;

- Stable stiffness and damping properties over long term;

- High initial horizontal stiffness to provide wind restraint;

- Abillity to function again after the design earthquake.

High Damping Rubber Bearing (HDRB) Is a simple, cost-effective and maintenance-free device that
provides the isolation interface. They can be designed to withstand the design earthquakes without
significant damage.

The HDRB consists of alternative layers of rubber and steel. The steel plates can greatly increase the
vertical stiffness of the bearing. The plates enable the bearing to support the vertical load even under a
large shear displacement. A strong bond between the rubber and steel is critically important to the
correct functioning of the bearing. The rubber (usually a compound based on natural rubber) Is specially
formulated to give the performance espedially the damping required.

The use of high damping rubber avoids the need for auxiliary dampers such as viscous or elasto-plastic
steel dampers in the isolation system.

Doshin Rubber’s HDRBs are steel laminated rubber bearings made on specially formulated high damping
natural rubber compounds. The rubber compounds used for the production of Doshin Rubber's HDRBs
are characterized by a dynamic shear modulus G variable from 0.6 to 1.1 MPa and an equivalent viscous
damping coefficient (at shear strain, y=1) varying from 10 to 20%. The non-linear behavior of the
compounds characterlzes that at low shear strain the shear modulus is higher, allowing only slight
movement due to forces such as wind. The steel lamination ensures a high compression stiffness to
support the vertical load.

Three different rubber compounds are avallable as standard:

- Soft compound (5), with a low miodulus (G=0.6 MPa);
- Normal compound (N), with a medium modulus (G= 0.9 MPa);
- Hard compound (H), with a high modulus = {G=1.1 MPa).

Despite having a rather comprehensive list of HDRB sizes, Doshin Rubber is able to develop alternative
rubber compounds to satisfy different design requirements and can design seismic [solators to all the
international standards.

The information provided is intended for preliminary calculations. We would be pleased to discuss with
our clients on their application and it is highly possible to consider for any adjustments to the geometry
and connection detalls of the bearings to suit the project requirements. For further information or
additional remarks, kindly refer to our technical department.




3.2 Lead Rubber Bearing (LRB)

Lead Rubber Bearing (LRB) is used when the energy dissipation requirement is
higher. Although this is also achievable by HDRB, some structural designers
preferred LRB due to the established analysis model that has been well accepted
and adopted In structural analysis. Similar to the HDRB, LRB also consists of
alternative |ayers of rubber and steel. The steel plates can greatly increase the
vertical stiffness of the bearing, which enables the bearing to support the vertical
load even under large shear displacement. A strong bond between the rubber
and steel is critically important to the correct functioning of the isolator. In LRB,
the hysteresis damping is greatly influenced by the high purity lead core rather
than the rubber.

Doshin Rubber's LRBs are steel laminated rubber bearings made on soft rubber
compound, usually with dynamic shear modulus G of 0.4 MPa. Please be noted
that, the classification of dynamic shear modulus of 5, N and H compound for LRB
could be slightly different from the HDRB'.

The LRB contained in this catalog is based on rubber compound of 0.4 MPa, which
Is typically used. However, Doshin Rubber is able to develop alternative design for
different project requirements to satisfy different design standards or site
requirement. Similar to the HDRB, we would be pleased to discuss with our clients
on their application and it is highly possible to consider for any adjustments
which s impossible to list them all in the catalog for selection.

i
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4.0 DESIGN
FEATURES

This catalogue serves for preliminary seismic bearing selection
purpose. All products description and design values contained herein
are accurate to our best knowledge under laboratory environment and
design theory. Please contact our technical department should further
information is required.

Design of the seismic bearing are shown in this section. Main steps and
equations are shown. For further information or additional remarks,
kindly refer to our technical departrment. Structural engineer has to
provide essential data for bearing manufacturer to come up with the
right bearing design. Determination of such data by the bearing
manufacturer is not the scope of bearing manufacturer. Important
design input to be made available to our technical department in order
to optimize the seismic bearing design output is contained at the end
of this catalogue.




4.1 BASIC OF DESIGN according to BS EN 15129 : 2009

2009

4.1.1 Design shear strain due to compression by vertical loads

The design local maximum shear strain due to the compressive strain £ |, corresponding
to the maximum vertical load , Negma, , I8 given by:

E;E - 6 5 N[—:Lmai
A, E!

S, the shape factor of the rubber layers, with internal reinforcing plates of diameter D and
rubber layer thickness t : '

S-ﬂ
4t,

A is the reduced effective plan area due to non-selsmic actions only (e.g. thermally induced
“actions). E . for rectangular devices, circular devices and annular devices with plug_!ged hole is:

E, =36 (1+257)

4.1.2 Design shear strain due to earthquake-imposed horizontal displacement

The design shear strain, €, , due to the earthquake-imposed design displacement o, ,
is given by:

.

T

4

gq._ﬂ -

where T, is the total thickness of the elastomer active during shear.

4.1.3 Buckling load at zero lateral seismic displacement

The buckling load for devices with a shape factor, 5> 5 is given by the expression:

»GA a8
T

4

P =

For circular devices a’ Is the effective diameter D' of the device. For bearings with holes,
plugged orunplugged, A, shall exclude the area of the holes.

41.4 Design Shear Strain
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The shear strain, Eqnu ,due to the maximum horizontal displacement, dus , shall be less
than 2,5,

£q,m='¢' 52..5




4.1.5

4.1.6

4.1.7

Far

Maximum Total Design Shear Strain

The maximum total design shear strain &€, s given by the expression:

Eia = Kip (€ + Eq_m + Ea-,d}

Buckling stability under seismic actions

Hﬁimﬂ' = P_,,:r_j"z

F.

2 > Netjmas = £ , the following condition shall be satisfied:

4

= 2Neami g5

£

andfor Ngy .. < E" the following condition shall be satisfied:
0= 0,7

where § = dﬂf .
a

Roll-over stability under seismic actions

If recessed lsolators or isolators with dowel connection are used by agreement of
the Structural Engineer, the roll-over stability shall be checked using the following
relation:

1 Nm'ﬁr

d
= Y (Ku."; + NEﬁ.ﬂﬁn)

where

Neg i 15 the minimum vertical force at the design seismic situation;

Ki is the horizontal shear stiffness measured at the largest test displacement;
Tiis the total height of the device;

and /; is a partial factor, the recommended value of which is 1,5.

2009

O
™
—
LN
—
=
Ll
v
o0
O
e
&)
=
o)
—
O
)
U
[y
C
-g
2
QL
n
Y
o
'g‘
s
o
na ks




2009

4.1.8 Vertical stiffness

The total vertical stiffness, K, of a laminated elastomeric isolator is the sum of the
vertical deflections of the individual layers given by :

X
K =
o E tt
=
where E_is the compression modulus.

4.1.9 Horizontal stiffness
The theoretical value of the horizontal stiffness is given by:
T,

q

Kh -
where

A isthe total plan area of the device;

G is the shear modulus at the design shear strain due to earthquake-imposed
horizontal displacement. '

4.1.10 Data analysis

The equivalent viscous damping ratio £, shall be expressed as:

n K, (d'—d)
where
H is the area of the hysteresis loop.

d and d are the maximum and minimum values of displacement.
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5.0 TYPICAL BEARING SCHEDULE

Appendix

Minimum list of input required for the design of seismic bearing

‘E DOS"’INOl Required input

AUBBER ENGINEERIMNG

Parameter Lower Upper
bound bound

Axial load
(a) Average long term
(b) Max long term
(e} Min long term
(d) Max short term
{a) Min short term

Shear displacement
{a) Non-seismic dy
(b) Maximum seismic (including non-seismic) dwm
(c) Total maximum displacement (dmax ) including do and dwm

Rotation

{a) Total non-seismic

{b) Seismic inclusive of rotation in (a)
Effective shear stiffness @ dwm
Effective damping ratio @ dm

*Information for anchorage design
Total height constraint, if any
Seating area constraint, if any
Lipp-é.r_ pimth material strength
Lower plinth material strength

*Note: If information is not given, detail of anchorage design will be excluded




6.0 TABLES

6.1.1

mm
oo
EOO
a00
1000
1100
1200

mm

700
BOG
00
1000
1100
o0

(1]

Total Max
Dizmeter (D]  Displacement

{dmas]

mm
400
400
400
400
400
400

Total Max
Dismetir (D)  Displacomant

{EET
350
L]
350
350
ELT]
a50

Total Max
Diameter [0} Displacement

{dmas |

300
00
ita
300
00
30
300

[t et et i W Dot b Roud e’y e docts. Al alormalich wd rﬂl.t.‘mrl-‘lll.rmnq.:nldmu htr o by bardds @ et |.|dn£ Tt

Endplatas) #Axdal Load (F, 5]

Endplates)  Anial Load (F, )

Total Total Haight
Rubber {Imchisive
Height Endplates)
(T H
200 462
189 457
200 442
185 417
1596 410
200 402
Total Total Height
Rubber [inclusive
Helght
1Tr) (H]
175 417
173 378
171 364
165 350
175 353
168 354
Total Total Height
Rubber [inclusive
Height
i) {H]
150 343
150 343
148 338
148 325
158 322
147 313
144 301

LEAD RUBBER BEARING
G = 0.4 Mpa, Damping 13%

Max|miim
Al Load [Fyy)

N
3,500
4.900
6,300
7,800
9,500

11,500

Maximum

ko
3,700
A4:300
;300
7,200
3,600
11,580

Maximum

&N
3,200
3,700
4,900
£,300
T.900
5,600
11,500
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il thatax

Maminal Axlal

Load (Nm)

N

2,000
2,700
3,500
4300
5,300
£.300

Nominal Axial
Load (Nig)

2,000
2,700
3,500
4,300
5,300
£,300

Nominal Axial
Load | Mg}

N
1,700
2,000
2,700
3,500
4,300
5,300
£,300

Maximum Displacement = 400 mm

Post-elastic

Stiffness @ 100

(Kl

Q6722
0.8545
L1336
14360
17319
2.0208

Maximum Displacement = 350 mm

Past-elastic
Stiffness & 100%
Ka)

KNjmm
07747
10312
13274
16612
15438
24108

Maximum Displacement = 300 mm

Post-elastic
Stitfness @ 100%
(U]

o.7a09
D.o807
12134
1.5353
1.8808
23163
28161

Charactarlstic
Strangth (Q)

kN
42
&0
73
&g
104
121

Characteristic
Strength (Q,)

L
42
55
T2
86

12

21

Charactaristic
Strength ()

kN
41
41
a3
72
B6
103
120

Effective

Stiffness (@

100% {Ky)

e
08805
1.1%66
15018
18873
22635
Z.62T8

Effective
Stiffness @
2004 (Ko )

kNfmm
10135

1347
1.7482
21735
25281
31315

vi/s

Damping

Iz}

E
13%
13%
13%
13%
13%
135

Damiping
0]

13%
1535
130
135
1386
L

Effective

Stiffness @ Damping

100% (K, i
10528 138
11816 13%
16100 13%
20208 1205
24541 13%
3.0145 125
36469 138
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Diameter (D} Displacement

ge388:8

1000
no
1200

AR

450
500
550
B0
650
oo

i

3R R R R AR RN Y

450
500
550

650

Total Max

Ly

50
250
150

Total Max

Dimmeter (0] Displacemant

ldem

200
480
200
200
200

200

Total Max

Diameter (0} Displacement

[deng b

i
150
150
150
150

150

Total

Rubber

Height
(1)
125
135
125
135
122
120
124
126
128

Total
Rubber
Height

[Ted
[ mm
120
100
100
100
100
100

Total

Rulbber

Haight
[Tel
TS
75
75
T5
TS

Total Hedght
{inclustve Maximum Mominal Axial
Endplates) AslalLoad{F, o} Load Ny
(H]
mm kN N
303 2,000 1,200
03 2,700 1,400
03 3,200 L1700
286 3,700 2,000
281 4,900 Z.700
X2 5,300 3500
B4 7,900 4300
283 9,600 5300
257 11500 5,300
Total Helght
{inclusive Maximum  Nominal Axial
Endplates) Axlafload {F, ) Load (Nl
[H}
mm R .
295 1400 100
283 1,800 1,000
250 2200 1200
250 2,700 1,400
250 3,200 1,700
250 3,700 2,000
Total Heigin
{inclusive Maximum  Nominal Axlal
Endplatas) Axial Load (F, )  Load (Ng)
M}
713 1,400 Toa
213 1,800 1,004
213 2,200 1,200
213 2,700 1400
213 3,200 1.700

Maximum Displacement = 250 mm

Post-elastic

Stifiness & 100%

(K4l

10,6663
04003
09426
L0982
L4703
1.9051
22805
27055
31703

Characteristic

Strangth [0y)

w
36
16
16
46
58
71
&7

103

120

Effective

Stiffress @

100% (K}

0.9505

L0&4s
12268
14647
18436
25000
25816
35208
4,1063

Dumiping
]

W
13 %
135%
13 %
13%
135
135
13%
135
135%

Maximum Displacement = 200 mm

Post-elastic
Stifiness & 100%
)

lNfmem
0.4545
0.6306
0.8328
10076
11856
13T

Characteristic
Stremgth [0,)

Eflective
Stiffness @
100% (K )

0.7585
1.0485
11942
1:3589
1.5830
1.8356

Damping
4]

.!ii
3%
13%
3%
13%
13%
13%

Maximum Displacement = 150 mm

Post-elastic
Stiffness @ 100%
L]

09,7554
10,9332
1,138
1.350%
1 5BEE

Characteristie
Strength (0,)

35
35
35
35
40

Effective
Stiffness &
100% (K}

12244
14032
16018
1.8192
2,124

Damping
(£

s ot sl P




6.1.2 LEAD RUBBER BEARING
G = 0.4 Mpa, Damping 19%

Maximum Displacement = 400 mm

Total Max
Diameter [O) Displacement

'dlﬂlhl
00 A0
300 a0
=i 400
100 A0
1100 A0
1200 aoa

Maximum Displacement =350 mm

Total Helght
[inclusive

Total Max
Diameter (D) Displacement

{LETEY
700 350
200 350
las] £l
1000 50
1100 350
1200 350

Maximum Displacement = 300 mm

Toral Helght
finclusive

Total Max
Mameter (D} Displacemont
[t b
] 3pa
00 300
HOO 300
500 300
1000 300
1100 300
1200 0

Tatal
Rubber
Height

iTed

[ mm

200
158
i}
185
196
e}

Tatal
ARubber
Helght

[Ted
175
IT3
7l
g9
175
168

Total

Rubber

Helght
[Tri

! Inam
150
150
148
145
150
147
144

Bade Laimmmt-! Thia L.
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Total Helght
{inclusive

[H]
mm
501
45T
442
417
410
402

{H]
417
178
364
EL
353
cd

(H)

372
343
338
329
322
313
o1

Mazimum

AN
3,500
4,300
£,300
7,800
9,600
11,500

Maximum
Endplates] Axisl Load (F, 4

WM
3,700
4,800
6,300
7.800
5,600

11,500

Maxirmum
Endplates) Amial Load (F 4

ok

kN
3,200
3700
4,900
£,300
7,300
8,600

11,500

Nominal Axial
Endplates) AxialLoad (F,4) Load [Nyg)

kN
2,000
2,700
3,500
4300
5,300

6,300

MNominal Axial
Load Nyl

N
2,000
2,700
3,500
4300
5,300
B.300

Nominal Axial
Load (Ng)

-

LB
1,700
2,000
2,780
3,500
4,300
5,300
&3040

Post-elastic
Stiffness § 100%

Kl

0LETE2
0:B355
1.1388
1.8430
1.7353
20301

Poat-glastic
stiffness @ 100%

Kl
I

07793
1.0366
1.3347
16691
18527
24218

Past-slastie
Stiffress @ 100%

1Kl

kNfmm

07632
0.2150
12185
15436
1.8E97
23286
28303

Characteristic
Strength (O]

Characteristic
Strength (Ol

N
TE
]

134

143

163

185

Characteristic
Strength (Q,)

N

T4

36
122
140
171
195

i
&0
72
3

122

140

1

205

Effective
Stitfness @ Renping
1005 (K} @
— .
1054 19 %
1.3%23 1% %
17622 15 %
21738 19%
25638 19%
30066 18%
Effecthve
Stiffiess@ TTPNE
100% (K, ) 1
W %
12021 19 %
15892 19%
20458 185
24574 19%
2.9281 19%
315835 195
Effective
Stiffness @ DOMPing
100% (Ky) (4]
~ kN/mm L
11824 155
1.3983 198
1BAT1 198
23642 1455
2.B266 19 %%
34524 19%
42517 158
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Maximum Displacement = 250 mm

Totsl  Total Height

Sty mf';:::”::m Rubber  (Inclusive  Maximum  Nominal Axial ﬂ;::ﬂ::";m Chararteristic 5::?::’@ Damping
Height  Endplates] Awialload{F..) Load(Nyg) Strength (O4) 1<)
Aty | K4l 100% [Ka)
{Ted (H)
L o Smm | mam o L. kNJfmm kN kNfmm W
550 250 125 303 2,200 1300 0ET1L 59 1.1408 19 %
600 250 135 203 2,700 1,400 0.B0M2 55 12747 18
650 250 125 303 3,200 1,700 0.9472 55 14170 159%
720 i) 125 266 3,700 2,000 11034 12 LETED 15%h
300 150 122 281 4000 2,700 14478 a5 22506 18 5%
a0a 250 120 a2 6,300 3,500 19154 120 289208 159%
1000 £50 124 IB4 7,500 4,300 212914 140 3.4270 19%
1100 250 126 283 9,600 5,300 27195 171 40792 18 %
100 250 128 97 11 500 6,300 31870 205 47877 15%
Maximum Displacement = 200 mm
Total Total Helght
= Cimeser {0} ﬂi:::::::m Rubber {inclusive Maximum  Nominal Axial “_PMt-d;‘::uﬁ Characteristic 5:;::“:@ Damping
- Helght  Endplates] Aniallead {F,.)  Load (Ny) Strength (0L) (%)
- (e} 1K) 100% (K}
- {7l H]
- mmy mm i mm. kN L el kN kNfmm e
- 450 200 120 205 1,400 700 04545 36 07505 189 %
o 500 200 100 263 LEDG 1,000 065320 41 10359 15 5%
=~ 550 i 100 263 2300 1,200 08455 4E 1.3005 158
L GO0 200 100 250 2,700 1,400 10133 58 L5541 19 %
¥ : 650 200 100 250 3,200 1,700 11917 &5 18383 18%
- 70 200 100 250 3,700 2,000 13842 T2 21012 155
Maximum Displacement = 150 mm
Totsl  Total Height
Diameter (D) m::::::l::m Rubbes {inclusive Maximum  Nominal Axlal SHFF;S;:;:UB: Characteristic 5:::::9@ Damping
Halght Endplatas) Axial Load {F, 4} Load (N Strangth (0,) ({4}
{8 | (Kl 100% (Kl
1) {H]
.ﬁ'ﬂ- "ﬁﬂf "ﬁ i '.;ﬂﬂ '“ - m kN ﬂ'ﬁn __H_ 1]
430 150 5 13 1400 o0 07554 35 12744 155
SO0 150 5 213 1,600 1,000 10,9350 40 14734 159
550 150 5 213 2,200 1200 11364 4 L7430 195
B00 152 15 213 2,700 1,400 L35TT 58 2.1331 1550
650 150 TS 213 3200 1,700 15945 &5 24585 155
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70 MATERIAL SPECIFICATION

Mechanical and physical properties of High Damping Elastomers

Requirement

Test Method
Test plece from

Moulded Sample davice’

Tensils strength (MPa), min. IS0 37 Typel

Elangation &t break (%), min, 15037 Type2

Tear resistance (kNm), min S0 34" Method &

Compression set 150815 Type A
70 =C, 24 h, max. 25% compresson

Orone resistance
Elongation 30 % - 96 h mo cracks IS0 14311
A0 P+ *C

Accelerated air oven ageing 150 188, Methad A
Maximum change from
unaged value
Hardness (IRHD] i |50 48
Tensile strength {%) =15 150 37 Typa2

Elongation at break (%) =15 IS0 37 Typa 2

NOTE Because the ozone and ageing tests are checks that appropriate antidegradants have been included, not tests refated to
sapvice parformance, their affectivensss necessitates that the conditions shouwld be appropsiate to the elastomer used In
manufaciure of the devices.

The ozone concentration shall be appropriate to the elastomers used. For natral rubber based wulcanisates,
25 pphm shall be used and for polychloroprens based vulcanisales 100 pphm. For other slastomers,

the values shall be agreed between the manufacturer and the structural engineer. For alastomers with no
unsaturated carbon-carbon bonds, an ozone test need not be performed.

Ageing condition shall be chosen appropriate to elastomers used. For natural rubber based vulcanizates, 7 days
at 70 “c shall be used and for polychloroprene based vulcanisates, 3 days at 100 "c. For other elastomers, the
values shall be agreed between the manufacturer and the structural engineer.

IF the legs of the test plece extend without the initial cul growing, the method shall be modified to reduce
the extension and ensure cul growth by either increasing the width of the legs or fixing a flexible but relatively
Inextensible reinforcemant to the test plece; the reinforcement shall leave a gap of 5 mm where the tear s
axpected to grow.

Test pleces from complete finished isolators shall be taken from the first intermal layer and from the layer at
the centre of the solatar.




8.0 TESTING METHOD
TESTING METHOD ACCORDANCE TO EN 15129

Factary production conftred test
requirements

Test Type test requiremsnts

Capacity in campression Lndes 16ro Support Nea . Ko defects
steral dbip b visihle. See B2 1

W defects

vitibie Ses B2

Repart straln dependence. AL
"Horixontal char, reiticn Ky ansd & {or o n diplacement,
Lirnichi defarmmstion witiey Within

*Honzonts stiffness endes i on rarnp ioading
il $1iffness and darriping
not rmeasdred ot sheas

Vigtisthon of horlzontal chataclersbics Ky and £

{or & and O with frequency

on of harizaoniol charscTen Kpand £
jo Ky and 04 with temiperaliirs

Dependen hir limits

ified in B21 25

*Labers] cupesc

minimum ¥

Change < 101 %

ieting kaw damping etastomer} due lo agesng

Total Creep rate «
usder vertacad nad

* Dptioaal test
A =N

16



9.0 RESTRAINT &
ANCHORAGE DESIGN

Sometimes, certain project requires the High Damping Rubber Bearing and Lead Rubber Bearing to
transmit horizontal loads from the superstructure to the substructure. As such, the High Damping
Rubber Bearing and Lead Rubber Bearing needs to be fixed in the required direction in order to restrain
itself from movement. Usually, these horizontal forces are orginated from wind load, braking force,
centrifugal force on curved elevated span, etc. It should be noted that such approach must be designed
cautionsly in order not to interfere with the effiency of the isolation system during seismic movement.

High Damping Rubber Bearing (HDRB)

TOP 50CKET / TOP DOWEL

—— TOFP BOLT

——— TOP FLANGE PLATE
TOP END PLATE
RUBBER
REINFORCEMENT STEEL PLATE
BOTTOM END PLATE — BOTTOMBOLT

Q BOTTOM FLANGE PLATE

BOTTOM SOCKET / BOTTOM DOWEL

—— BEARING PLINTH
Lead Rubber Bearing (LRB)
i w [-— TOP SOCKET / TOP DOWEL
.4 .. — TOPBOLT

—— TOF FLANGE PLATE
TOP EMD PLATE ——

RUBBER —

REINFORCEMENT STEEL PLATE — —— LEAD CORE

BOTTOM END PLATE — _
~ BOTTOM BOLT

e =¥

= BOTTOM FLANGE PLATE

e
= BOTTOM SOCKET / BOTTOM DOWEL

——— BEARING PLINTH



10.0 INSTALLATION

10.1.1 INSTALLATION - BEARING WITH STEEL
STEP 1:

Prepare block out / recess holes using template / PVC pipes and cast the bottom plinth according to the
required height and size,

STEP 2 ;

Place the Bearing on the bottom plinth. Use shim plates to ensure bearing reaches the required height.
Place the hydraulic jacks / temporary support at designated location.

STEP 3 :

Launch the steel structural above the Bearing.




STEP 4

Tighten the bolts at the top attachment plate to its respective torgue value.
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STEPS:

Prepare formwork for grouting. Using approved grout material, grout the bottom anchor plate using
manual pouring method.

STEP 6:

Remove the hydraulic jacks / temporary support after the grout has achieved the required strength.




INSTALLATION

10.1.2 INSTALLATION - BEARING WITH CONCRETE

STEP1:

Prepare block out/ recess holes using template / PVC pipe and cast the bottom plinth according
to the required height and size.

A e —— -

STEP 2:

Place the Bearing on the bottom plinth. Use shim plates to ensure bearing reaches the required
height. Place the hydraulic jacks / temporary support at designated location.

%
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STEP'3:

Launch the super structural above the Bearing. The hydraulic jacks will absorb the load of the
beam first. Gradually decrease the height of the hydraulic jacks until the desired grouting height

is achieved. Tighten the boits at the top and bottom attachments plates to their respective
torque values,




- INSTALLATIOMN

STEP 4 :

Prepare formwork for grouting. Pour the grout at the bottom plinth and top plinth through the
grouting hose.

A\,

STEP5:
Remove the hydraulic jacks after the grouting plinth has achieved the required strength.




10.2 CONNECTION METHODS

10.2  CONNECTION METHODS WITH DIFFERENT STRUCTURAL

10.2.1 Concrete
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Hospital Claudio Vicuna

Hospital Del Salvador

CHILE

Penang Second Bridge

MALAYSIA
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Doshin Rubber Engineering H doshin@kossan.com.my
Doshin Rubber Engineering @ www.doshinrubber.com

+603-32905619 ; +603-32905621 ; +603-3290 5631
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Lot PT 34252, Jalan Sekolah, Rantau Panjang, 42100 Klang. Selangor.
Darul Ehsan. Malaysia.
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