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ABSTRACT 

Base isolation system for building structure is a popular technique to release extensive energy by allowing displacement and 
hence to protect structures from earthquake excitation. This paper aims to investigate the performance of a base isolated 
building against seismic hazard compare to typical fixed base building using ETABS 2015. Commonly used isolator like rubber 
bearing and friction pendulum bearing are used at the base of the building. Parametric studies are conducted to study linear 
time history analysis and to investigate the performance of different type of isolator. In the parametric study, comparisons are 
made among fixed base, rubber and friction pendulum isolated based structure on the basis of base shear, story drift, 
displacement, acceleration and time period. Finally nonlinear static pushover analysis has also been conducted as per 
FEMA-440. It is observed from the study that a base isolation system in building significantly reduces base shear with the 
increment of displacement and time period compared to fix based building significantly. 
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1.0 INTRODUCnON 

Earthquake hazard is one of the most devastating 
influences on civilization that takes millions of life, 
demolishes the infrastructures and also changes the 
geography of the earth surface within just few 
seconds. Bangladesh being close to the Indian and 
Eurasian plate, it is likely to experience frequent 
earthquake due to collision of the north ward 
movement of Indian plate with respect to Eurasian 
plate.Seismic isolation is a process of increasing the 
earthquake resistance property of the building 
structure and reducing the probability of 
damage[1-2] 

In recent years the concept of seismic isolation 
process has developed as the alternative to the 
conventional seismic strengthening process. The 
principles of base isolation were evolved by Skinner, 
Robinson and McVerry in 1993 and later extended by 
Naiem and Kelly in 1999. This base isolation technique 
grabs the attention of researchers, professors and 
engineers and day by day it is becoming a promising 
sector for improving the present concept 

of the building structure design in view of 
earthquake resisting structures. Base isolation 
system works on a principle which tends to modify 
the response of a building so that the ground can 
move below the building without transmitting 
motions into structures. In isolated structures 
displacements are often large and efforts are made 
to releases the earthquake energy. It lengthens the 
natural period of vibration of the structure so that 
the responses are greatly reduced. Moreover 
isolator system is installed so that the building can 
move horizontally to ground and the displacement 
is limited up-to 100 mm to 1 m. Base isolation does 
not make a building earthquake proof but 
enhances the earthquake resistance [2]. There are 
four types of base isolator generally used in 
building structures: 

1) lead Rubber Bearing (lRB). 

2) laminated Rubber (Elastomeric) Bearing. 

3) High Damping Rubber (HDR) Bearing. 

4) Friction Pendulum (FPS) System Bearing 
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6. Bilinear hesteriatic behavior of rubber isolator is 
observed at three different earthquake. 

7. Energy reduces maximum 25% after using 
Rubber Isolator at corralit earthquake motion and 
32% after using Friction Pendulum system at laac 
nor earthquake 

References 

[1] Dr. T. A. Hussaini, 2014 "Seismic Hazard and Risk 
Assessment for Bangladesh;'in National Seminar on Engineers 
Role in Ensuring Safety. 

[2] Kelly.T.E., S.E.2001.BASE ISOLATION OF STRUCTURES. 

[3] G.O.p, Bakre S.V, Performance of Non-Linear 
Elastomeric Base-Isolated building structure, 
2011.1nternational Journal of Civil and Structural Engineering, 
ISSN 0976 - 4399, Volume 2,No 1. 

[5] Shirule, P. A., Jagtap, L. P., Sonawane, K. R, Patil, T.D., 
Jadwanir, N., And Sonar, S.K., 2012. Time History Analysis of 
Base Isolated Multi-Storyed Building,lnternational journal of 
earth sciences and engineering, ISSN 0974-5904, Volume OS, 
No. 04. P.P. 809-816. 

[6] Parma, V., Hiremath, G.S., 2015. Effect of Base Isolation 
in Inultistoried RC Irregular Building Using Time History 
Analysis,lnternational Journal of Research in Engineering and 
Technology (IJERT), pISSN: 2321-7308. Volume: 04. 

[7] Kaptan, K.,2013.Seismic base isolation and energy 
absorbing devices, European Scientific Journal. ISSN: 1857 -
7881, vol.9, No.18. 

[8] Aung, T. M., Win,T. T. AndKyaw, N. M., Analysis and 
Design of Reinforced Concrete Structures with Spring Base 
Isolation, MM090011 

[9] Warrier, G.A., Balamonica, K., Dr. Kumar, K.S., 
Dhanalakshmi, 2015.5tudy on laminated rubber bearing base 
isolators for seismic protection of structures, International 
Journal of Research in Engineering and Technology (LlRET), 
pISSN: 2321-7308. 

[10] Dr. Al-Maliki H.N. G., 2013.Analytical Behavior of 
Multi-Storied Building with Base Isolation Subjected to 
Earthquake Loading,Journal of Engineering and 
Development, ISSN 1813- 7822, Vol. 17, No.2. 

[11] Nithya,S. E., Dr. Prasanna, P.R., 2012.Moment Resisting 
Frame with Rubber Base Isolation for Development of 
Earthquake Resisting Structures,lnternational Journal of 
Modern Engineering Research (IJMER), ISSN: 2249-6645,VoI,2, 
Issue.4. pp-2431-2433. 

[12] Keerthana,S., Kumar, K.S., Balamonica, K., 
Jagannathan, D.S.,Seismic Response Control Using Base 
Isolation Strategy, International Journal of Emerging 
Technology and Advanced Engineering, ISSN 

2250-2459,volume 4, Special Issue 4. 

[13] Figueiredo. F. R D., Design of base isolation systems in 
buildings. 

[14] Islam, A. B. M. S., Jameel, M., and Jummat, M.Z., 2011. 
Study on optimal isolation system and dynamic structural 
responses in multi-storey buildings, International Journal of 
the nor earthquake 

Physical Sciences,ISSN 1992 - 1950, Vol. 6(9), pp. 2219-2228. 

[15] Mr. Katti, G. B., and Dr. Balapgol, B.5., 2014.Seismic 
Analysis of Multistoried RCC Buildings Due to Mass 
IrregularityBy Time History Analysis, International Journal of 
Engineering Research & Technology (IJERT), ISSN: 2278-0181 
.VoI.3. 

[16] Akhare, A.R., Wankhade, T.R, Seismic Performance of 
RC Structure Using Different Base Isolator, International 
Journal of Engineering sciences ResearchTechnology (IJERT), 
ISSN: 2277-9655, 2014. 

[17] Analysis Manual, Inelastic Time History Analysis. 

MIST Journal of Scince and Techno/igy I Volume 41/ssue 7 I December 20 76 


