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Abstract

For high-tech factories, the working place requires a large space for facilities, so long span steel truss systems are often used for the superstructure, and dense reinforced concrete (RC) columns with thick slabs are constructed to reduce micro-vibration. This type of structures, strong beams, thick slabs, and weak columns, is not suitable for resisting seismic loads. One of the best methods is to use lead rubber bearings (LRBs) on the foundations to reduce seismic loads. However, this isolation scheme may increase the micro-vibration due to wind loads or loads from moving cranes inside the building, where high-tech equipment used for the production of semiconductors and optical microscopes requires strict micro-vibration criteria. Thus, this paper investigates the efficiency of LRBs used in high-tech factories to reduce the seismic load using the finite element method. In addition, the paper also analyzes and compares the micro-vibration caused by wind loads and moving cranes with and without LRBs. The finite element results indicate that the difference of vibration induced by moving cranes is very small for the factory with and without LRBs, because the load of the moving crane is much smaller than the dead weight of the factory. For the wind loads, the vibration can be different with and without LRBs, but the maximum vibration is not increased for the factory with LRBs. For seismic loads, our finite element results indicate that the LRBs can isolate more than 50% of the base shear forces induced by strong earthquakes. Therefore, it can be concluded that LRBs are very suitable for high-tech factories in strong earthquake zones. 
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