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Raw Materials

Rubber Testing Laboratory

Natural Rubber
Standard Indonesian Rubber

Complete In-House Rubber Laboratory & Development
| Facilities, fulfilling EN & AASHTO requirements:

* Universal Tensile Machine + Lab Scale Kneader Mixer

* Aging Oven + Lab Scale Open Mill

¢ Ozone Chamber * Rubber Specimen Grinder
¢ Rheometer * Specimen Cutter

* Hardness Tester * etc.

 Slow Crack Growth set
« Compression Set fixture

Lead Core 99.9%

Other components
Raw Materials
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Dynamic Test — Type Testing of LRB

Machine Capacity Temperature Conditioning

Vertical : 25.000 kN

Horizontal : 2.700 kN Hot Thermal Chamber : max. 60°C

Dynamic Speed : 1.000 mm/second L locall duced LRB. #1090 Nuls = 21.000 kKN
Horizontal Stroke : + 600 mm Cold Thermal Chamber : min. -20°C argest locally produce , mm, Nuls = 21.
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Testing Documentation — Pot Bearing
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Testing Documentation
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Seismic Zone Map - Sd
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» Rubber Bearings
* Seismic Isolator — Lead Rubber Bearing

* R&D - Increasing the lifetime of NR Bearing Pad

* Summary

For Sd soil class, most areas are Zone 3 & Zone 4

Reference: https://lini.binamarga.pu.go.id/
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Conventional Bridge in High Seismic Effect Area Seismic Isolated Bridge in ngh Seismic Effect Area

Higher Seismic Performance / Integrity of

Seismic Base Isolation Bearings:
- Lead Rubber Bearing (LRB)

\

Conventional Bearing:
- Pot Bearing, or
- Bearing Pad W|th dowels

Less Space -> benefit in crowded city area

May save total cost of construction

v

the bridge = expected Fully Operational
level after earthquake event
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Reduction of Seismic Effect

* Ways to reduce seismic effect:

= Provide lateral flexibility = increase the structure period so the
acceleration will be decreased

= Dissipate seismic energy through Damping

Reference: AASHTO GSSID

Lead Rubber Bearing (LRB)

* LRB - base isolator type used the most
for bridges

* Functions:
e Support Axial (vertical) Load

* Provide lateral flexibility to increase
structure period

Dissipate seismic energy through damping
-> Lead Core

* Produce restoring force to re-center back the
structure = Rubber

e Characteristics of base isolator can be
seen from hysteresis loop
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Energy Dissipation 2 Eq.

General Construction of LRB |" Viscous Damping up to ~35%

UPPER EXTERNAL
PLATE

LEAD CORE

INTERNAL SHIM
PLATE
Most Important

H
NATURAL RUBBER

Lateral Flexibility & Recentering
Capability (Spring Effect)

LOWER EXTERNAL
PLATE

ANCHOR BAR

Rubber Functions in LRB

1. PostYield Stiffness >
Shear modulus

2. Characteristics variation
caused by temperature,
frequency, strain

3. Main unifying matrix >
Bonding to steel

4. Lifetime of LRB -
Ageing of Rubber

Long lifetime of Rubber =
‘ Long lifetime of LRB,
expected at least 60 years
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Rubber Specifications
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Rubber Specifications
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Devel

opment & Testing Process

Rubber Compound Development

Development & Testing Process
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Ageing, Compression Set

Tensile &
Elongation

Ozone Test
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Test Results Confirmation
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Shear Modulus Test — EN15129

Rubber Shear Modulus
Test Specimens

Dynamic Shear
Modulus Test

Anaerobic Ageing Conditioning
equal to 60 years condition
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Shear Bond Test — EN15129

Shear Bond

Magdata rna:

Anaerobic Ageing Conditioning
equal to 60 years condition

mmSLAB

OUTLINE

* Summary

» Rubber Bearings
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*  R&D - Increasing the lifetime of NR Bearing Pad
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Bearing Pads Development

Natural Rubber

abundantly available natural
resources in Indonesia

Polychloroprene /
Neoprene Rubber

(Synthetic)

raw material not produced
locally & more expensive

* Most Conventional Bridge Bearing
* Used in less seismic area and for
replacement in existing structure

Polychloroprene is seen by
many as a superior material

Rubber Properties Specification — Bearing Pad
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Natural Rubber (NR) compound
already with ozone resistant of
Chloroprene Rubber (CR)

How about accelerated ageing &
compression set? Can NR perform
as well as CR?

Rubber Properties Specification — NR = CR ?
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Development & Testing Process

Dozens of natural rubber compound trial
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Test Results

TEST REPORT
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Accelerated ageing & compression
set? Can NR perform as well as CR?
YES, right compounding NR = CR

SUMMARY TEST RESULT

So, NR can replaces the needs of CR
for bearing pad
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OUTLINE

» Summary

Summary

* Rubber engineering contributes to the sustainability
of bridge construction through the usage of rubber
bearings (LRB or Bearing Pad)

* Increasing the lifetime of the rubber bearings can be
done by increasing the resistance of the natural
rubber against degradation

* Natural Rubber (NR) can be equally as good as
Polychloroprene / Neoprene (CR) rubber, with the
right compounding
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