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Profile

The Andre brand of structural bearings was first developed in the 1950% to support
bridges. Initial projects completed included Pelham Bridge in Lincoln and the

Hunts Kennel Highway Bridge in the United Kingdom. From these early Respanse of a fixed
beginnings Andre further developed laminated natural rubber bearings to support

and isolate buildings, Top storey displacement
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Andre was the first company in the UK to isolate buildings from vibration, N ! g ’
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Albany Court aparement block in London became the world's first building o use i 0
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Yark Underground Railway Station,
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Today, Andre designs and manufactures elastomeric steel composite bearings 1o -
support and isolate a variety of buildings. Recent projects include vibrarion
isolation of the Metropole Horel in London, acoustic protecrion of The Royal
Concert Hall in Covent Garden and seismic protection of buildings such as
The Los Angeles Cathedral (Our Lady of the Angels) and 911 Emergency
Operations Centres in the USA,
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Isolation Principles I

The isolation of a building is achieved using composite bearings thar are usually
manufactured of rubber and steel, placed berween the ground and the structure
to be protected. As the bearings are designed o be lexible they greatly reduce
the transmission of vibration from any disturbance to the scructure, The

carings do not however absorb the energy of the disturbing vibrations from
the ground, bur prevent energy transfer by mismarching the frequencies berween
the ground borne vibration and the structure,

lsalation Bearings to operate tiﬁ{.‘icrltl}' mst:- _ : x "
* Support the weight of the building and its conrents, . -
* Confer a horizontal narural frequency on the building char is below Andis-High Blaioping Ruslie! Haae liiutlon Pearing inata e st

i L ; L A a groaina foor beam of & 911 Emergeney Operations Conre.
the ground borne dominant forcing frequency (Seismic isolation).

* Confer a natural frequency on the building that is below the ground
borne dominant forcing frequency (Vibration isolation).
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* Reduce the ransfer of resonant vibrations. S
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* Have proven longevity in service, i ; i P
* Provide | ; ability against the effects of agei i s
rovide long term stability against the etfects of ageing. E EF Larminaling
* Accommaodate large horizontal displacements of a building in relacion ————— E ‘
to the ground while still safely supporting the building (Seismic
isalation), =k T
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Bearing Design

Laminared narural rubber bearings comprise of a number of rubber and steel layers
as shown in Figure 1. The thickness and the number of rubber layers influence the
horizontal and vertical stiffness characteristics of the bearing and its load carrying
capabiliry.

Bearings designed specifically for seismic isolation need to have a high vertical
stiffness. This is achieved using compararively thin layers of rubber. The horizongal
stiffness and the displacement capacity of cach bearing is determined by the overall
combined height of the rubber layers,

In comparison, bearings designed for vibration isolation need to deflect vertically

Andre High Dampeng Rublor Bearngs under shear ios on s i . . : .
4000 ron bi-achil sesr mackine by several millimetres and are therefore designed with thicker rubber layers.,
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Anfre Revilsent Marural Rubber Bearings
insealled under The Dhaney Concert Hall, Los Angeles.

Seismic Protection

A typical seismic response in ground consisting of rock or firm soil shows that
maximum horizontal damage will occur within a structure thar has a horizontal
natural frequency of between 2 Hz to 5 Hz. Many stiff, medium-sized strucrures
have natural frequencies in this region and therefore resonate in sympathy with a
seismic event with aceelerarions in the ground amplified through the structure,

IF the structure is modified so thar its natural frequency of horizontal vibration is
reduced below 1 Hz the damage caused by a seismic event is greatly reduced. The
behaviour of a fixed base and base isolated typical five-storey shear wall structure o
a large seismic event is shown in Figure 2,

Modification of a structure to tune its dynamic performance is achieved with the
introduction of cither Andre high damping natural rubber bearings or a hybrid
arrangement of Andre resilient natural rubber bearings, steel hystereric dampers or
Andre slider bearings that are positioned between the ground and rhe structure,

As a seismic isolation system, Andre slider bearings when used in conjuncrion with
Andre resilient natural rubber bearings are becoming increasingly recognised as an
effective system, particularly suited to lightly loaded buildings. The slider bearing
not only supports the building bur acts as a friction-damping device providing
supplemental system damping.

Vibration and Acoustic Protection

Figure 3 depicts an apartment block buile over an underground railway station,
The transmission of the vibration into the building from passing trains is
significantly reduced with the installation of the isolaton scheme shown.

Bearings of this type are designed and manufactured o confer a natural frequency
to the isolated structure as low as 3 He with typical frequencies generally in the
range of 8 Hz to 10 Hz. Base isolation of this type provides approximarely 90% of
isolation from disturbing frequencies above 30 He,

A high level of isolation against a given Higum: 4
disturbing frequency requires the isolared ——
structure to operate at a lower natural
frequency. The ratio of disturbing frequency
to natural frequency is referred to as the
frequency ratio. The higher the frequency
ratio the more effective the isolation
efficiency.

The effectiveness of base isolation bearings is
generally presented in the form of a
transmissibility response which for Andre
resilient narural rubber bearings is derailed in
Figure 4. This shows how the rransmissibility
or the ratio of the vibration amplitude on the
protected side of the bearing ro thar of the st -
disturbing vibration, varies with frequency oy

ratio, A frequency ratio approaching unity or :l"-I:f:rmiF:qT::}-m'mh.m I
resonance is to be avoided, as source vibrations

will be significantly amplified into the structure.

Andre vibration isolation bearings have the capability of operating as effective
isolators under compressive stresses in excess of 12 MPa. Space efficient bearings,
as shown in Figure 5 can therefore be offered.
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Trelleborg Bakker BV
Verlengde Kerkweg 15

Trelleborg 2985 AZ Ridderkerk
Trelleborg Bakker is a member of the Trelleborg group - a global

industrial group offering leading-edge expertise in polymer technology PO Box 4007 GA
combined with advanced industrial know-how in respect of functional 2980 GA Ridderkerk
solutions and systems 1o meet our customers’ requirements. The The MNetherlands
Group has approximately 21,000 employees in some 40 countries. The

Group’s Headquarters are located in Trelleborg, Sweden. Trelleborg AB T: +31 180 49 55 55
was founded in 1905 and the Trelleborg share has been included in F: +31 180 43 30 80
Stockholmsbirsen’s (Stockholm Exchange) A-list since 1964, Please bakker@trelleborg.com

check our website for more information: www.trelleborg.com. www.trelleborg.com/bakker



