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Isolation of buildings against earthquakes has been considered as a possibility for a century or more. [Generally the isolation is for horizontal ground motion only – which is considered to be more serious for most buildings and their contents than the vertical component of shaking.] Early devices proposed were sliding or rolling load-bearing elements such as steel balls or even talcum powder.

Practical systems for earthquake base isolation began to appear in the last quarter of the 20th century. Base isolation systems perform a similar function to engine mounts – but on a much larger scale. The attractions of earthquake base isolation include the fact that the contents – which could be people and /or valuable equipment or dangerous materials – can be protected more effectively than in a non-isolated building.  Typical requirements for practical earthquake base isolation systems include the following. 

(1) High vertical stiffness and load bearing capacity.

(2) Much lower but finite horizontal stiffness to apply some progressive restriction on horizontal movements (the stiffness is usually chosen so as to give a natural frequency of 0.5 cycles per second of the structure on the isolation system which results in a good degree of isolation).

(3) A significant level of mechanical damping to further accelerations the movement between structure and ground.
The guidelines above have been arrived at by calculation and by extensive earthquake simulator (shaking table) tests. A very effective class of practical system involves the use of isolation bearings (typically ~0.75m in plan dimension by ~0.5m high) made of alternate horizontal layers of steel plate and elastomer (rubbery material) bonded to the plates.  If correctly formulated the elastomer can provide enough damping to avoid the use of supplementary dampers; nanometric-dimension filler particles are usually included in the elastomer formulation to help give sufficient damping. The isolation bearings rest on the foundations and the structure rests on the bearings so that they support the entire weight of the building.
For more background on earthquake base isolation and its history please see: VA Coveney (1991) “Earthquake base isolation – past present and future” Progress in Rubber and Plastics Technology (PRI and RAPRA Technology) 7 no 4 pp298-307.

Understanding and being able to comprehensively model the behaviour of filled elastomeric materials used in earthquake isolation bearings and many other devices would open up the way to more effective design; this is a major goal of the research of our Research Centre (EMER) within University of the West of England, Bristol; a conference is being held on Filler Reinforcement of Rubber – including all aspects of fillers and filler-rubber interactions on 14th September 2004, Central London. (Please see http://www.cems.uwe.ac.uk/~vcoveney for more information on the conference.)  The issue of life prediction for elastomeric components such as earthquake isolation bearings is of great importance and is a key aspect of our research.  A book is shortly to appear: Elastomers and Components: Service Life Prediction – Progress and Challenges. (Please contact vince.coveney@uwe.ac.uk for further details.)
Information on research and teaching in Engineering at University of the West of England, Bristol can be found via www.uwe.ac.uk/cems
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