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ABSTRACT

The need for structural and seismic retrofitting arises due to many reasons like loss of strength of building materials, damage in structures due to earthquakes, inadequate design of structures etc. After the revision of seismic zones in India, existing structures are supposed to be seismically retrofitted for higher expected earthquake forces.

Structural retrofitting for earthquakes can be done either by addition of lateral force restraining systems (seismic) or by addition of lateral force reducing systems (aseismic) . Again aseismic retrofitting can be of two types, namely passive and active devices. Base isolation is a passive method for aseismic retrofitting

The concept of base isolation suggests an effective measure to reduce the earthquake induced lateral forces on the building. The idea behind the concept of base isolation is quite simple : 

 In this approach, the building or structure is decoupled from the horizontal components of the earthquake ground motion by interposing a layer with low horizontal stiffness between the structure and the foundation. This layer gives the structure a fundamental frequency that is much lower than its fixed-base frequency and also much lower than the predominant frequencies of the ground motion.

       Technique of base isolation, if applied, can substantially reduce the base shear by increasing the time period of vibration in isolation mode.
There are two basic types of isolation systems:
· The system that has been adopted most widely in recent years is typified by the use of elastomeric bearings.
· The second basic type of isolation system is typified by the sliding system.
In this dissertation work an L- Shape , 7 story , 3 bay , 3D  frame is being modeled  in SAP 2000 VER. 11 (Advanced) & analyzed for four different cases viz :  fixed, uniformly isolated (i.e. isolators of same stiffness are being used), isolators with different stiffness &  then  for isolator stiffness in the ratio of load coming on individual column.

These frames are being analyzed using response spectrum (IS 1893-2002) and time history (EL-Centro, NS Component) in SAP 2000 and then the results are being compared, and it is being observed that one can not draw much advantage  by using isolators of different stiffness ( i.e. stiffness of isolators provided are in ratio of the load coming on the columns ). And after analysis various displacement time histories and base shear time histories obtained are presented here & results for different cases are being compared.    

The study suggests that one should better go for isolators of uniform stiffness rather than going for non-uniform stiffness. Because little advantage is drawn but the practical feasibility of getting manufactured  the isolators of different stiffness is very low and it will not be economical too. Although considering relative top displacement, non-uniformity in mass ratio is a better option, as observed in the study. But the major parameter governing the torsional behavior of structure is the “Frequency ratio values” & the study suggests that torsional coupling will be lesser in the case when isolators of uniform stiffness are being used as in this case the value of frequency ratio obtained is more than that for other cases. So keeping in mind  the meager  gain (in terms of storey drifts) & low feasibility, it is advisable to go for uniform stiffness isolators, specially when torsional coupling is of  much concern. One can go for different stiffness for isolators to be used for exterior & interior columns, which is a quite common practice. But going for ‘n’ different values of isolator stiffness will not be feasible & economical.

� EMBED Equation.3 ���
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