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ABSTRACT 

An experimental shake table study for the response of structures supported on base isolation systems 
under harmonic excitation is carried out. Two base isolation systems, namely the 1aminated rubber 
bearings with steel plates and sliding bearing, are designed and fabricated. These bearings are tested for 
their dynamic properties which are used for the design of the iso1aJed structura1 models of single and two
storey steel frame structures. Experimental shake table studies of these isolated structural models 
subjected to harmonic base excitation are carried out. The response of the isolated structural system is 
compared with the corresponding response of non-isolated system in order to investigate the effectiveness 
of the isolation system. The experimental resu1ts are compared with the analytical results to verify the 
mathematical force-deformation behaviour of the isolation system. There was a good agreement between 
the experimental and a1llliytical response of the structural models. In addition, the response of isolated 
system is found to be less in comparison to theCorrespoDding response without isolation system, 
implying that the isolation is quite effective in reducing the acceleration response of the systems. The 
presence of restoring force device a10ng with the sliding system reduces the base displacement without 
significant increase in superstructure acceleration. In addition, the response of the structura1 models has 
also been investigated for a real earthquake ground motion and it has been found that the isolation devices 
are effective in reducing the seismic response of structured. 
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INTRODUCTION 

Base isolation is thought of as an aseismic design approach in which the building is protected from 
the bazatds of earthquake forces by a mechanism which reduces the transmission of horizontal 
acceleration into the structure. The main concept in base isolation is to reduce the fundamental frequency 
of structural vibration to a value lower than the predominant energy-containing frequencies of earthquake 
ground motions. The other purpose of an isolation system is to provide an additional means of energy 
dissipation, thereby reducing the transmitted acceleration into the superstructure. Accordingly, by using 
base isolation device in the foundation, the structure is essentially uncoupled from the ground motion 
during esrthquakes (Kelly, 1986; Budde and Mayes, 1990; Jangid and Datta, 1995a). 

A variety of isolation devices including e1astomeric bearings (with and without lead core), 
frictionaVsliding bearings and roller bearings have been developed and used practically for aseismic 
design of buildings. These isolation systems have been practically used during last 20 years in many new 
buildings in USA, Japan, New haland (Naeim and Kelly, 1999). In addition, these bearings are also used 
for retrofitting of the existing structures. In India, there have been several analytical studies to understand 
the behaviour ofbase-iso1aJed structures. Qamaruddin et aI. (l986a, 1986b) have shown that the sliding 
surface at the base of brick and masonry building is quite effective in reducing the earthquake response. 
Jangid and Datta (1994, 1995b) and Jangid and Kelly (2000) investigated the influence of torsional 
coupling on the response of base-iso1aJed structures. It has been shown that the torsional coupling 
significantly influences the response of base-iso1aJed structures. Jain and Thakkar (1998) carried out 
panunetric study to understand the behaviour of multi-storeyed base-iso1aJed buildings. In addition, there 
has also been study for the bi-directional response of sliding systems (Jangid, 1996) and suitability of I 
rolJ,ing rods as a base iso1ation system (Jangid and Londhe, 1998; Jangid, 2000). Recently, Jangid and 
Keliy(2001) and Rao and Jangid (2001) studied the behaviour ofbase-iso1aJed structures under near-fauh 






























