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Abstract: Buildings that can survive seismic conditions are necessary in today's world. Due to the increasing density of
modern cities, every structure that collapses will also affect nearby structures. Our building method is changing from fixed
to flexible structures to address this issue. Because they can dissipate the seismic energy, flexible structures are safer than
stiff and traditional ones. The most common "base isolation technique" is utilized extensively worldwide as technology
advances.
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I-INTRODUCTION

BASE ISOLATION: - This method involves inserting an isolator between the construction and its foundation. The
structures cannot, however, be completely dissociated from their supporting structure. With base isolation, you may reduce
the amount of energy that seismic activity transfers from ground motion to the building: The earthquake protection system
with the highest usage is this one. Due to their flexibility, the isolators are useful for dissipating seismic energy. To reduce
displacements, drifts, base shear, and other phenomena, isolation systems are primarily used. For the reasons listed below,
base isolation approach is required:

When a building is situated in a region with strong seismic activity.

Unsafe is the current structure.

Reduce the harm to the primary and secondary structural elements.

The building's economic and cost costs.

Il. LITERATURE REVIEW

1-S. K. Jain and S. K. Thakkar (2004): Maximum storey drift is decreased with the hardening of the superstructure. Storey
shear, base displacement increases. Maximum displacement at isolation level rises with increased isolated system flexibility.

2- S.D. Bharti, S.M. Dumne, and M.K. Shrimali (2015): Compared to semiactive control, hybrid control systems are more
successful at reducing seismic reaction. H2 is also less likely to experience bearing displacement, making it more effective
at reducing pounding. When compared to semiactive controls, hybrid controls resulted in a greater reduction in displacement
and base shear.

3-Fabio De Angelis and Donato Cancellara (2016): In this study, two base isolation systems—the High Damping Rubber
Bearing (HDRB) actuated in parallel with a Friction Slider (FS) and the Lead Rubber Bearing (LRB) operated in parallel
with a Friction Slider (FS)—have been taken into consideration in the analysis. In comparison to the equivalent values of
the fixed base construction, the maximum values of base acceleration and base shear indicate reduction of 1/5 to 1/10. The
LRB isolators exhibit a higher dissipative capacity, ranging from 15% to 30% more than HDRB isolators.

4- M. Spizzuocob, S. Stranoc, M. Terzo, and A. Calabrese (2018): They found that RR-FRBs often resulted in a 55%
reduction in top floor acceleration and an average reduction of the interstorey drift of 33% was achieved. RR-FRBs exhibit a
stable behaviour and have strong re-centering skills.
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5- Donato Cancellara and Fabio De Angelis (2019): For the base isolated structure, the ratio of the inter-storey drift over the
inter-storey height is 0.01%, whereas it is always less than 0.4% for the fixed base retrofitted structure at each level. The base
isolation system calculates a reduction of the shear force at each level of the structure, averaging out to a reduction of about 70%.

6- Ricky W.K. Chana, Yan-Shing Lina, and Hiroshi Tagawa (2020): When there is no earthquake warning signal, the movable
parts of a sliding-type base isolation are locked, giving the main structure substantial lateral resistance and preventing the base
isolation from moving excessively because of wind loads. The base isolation shear keys are retracted when an EEW signal
indicating approaching ground motion is received, allowing the main structure to move freely in the horizontal plane.

7- Aniruddha Sengupta, J. Chattopadhyay, Y.M. Parulekar, Srijit Bandyopadhya (2021): Although the peak floor/roof
acceleration of the base isolated structure is 4.1 times lower than that of the conventional structure for the same ground motion,
it has been observed that the FRS peaks of the base isolated structure at some frequencies have acceleration almost equal to the
FRS of conventional structure. In contrast to a typical building subjected to the same earthquake, base separated buildings have
a floor acceleration response that is reduced by 4.1 times. When compared to a normal building, it is seen that the reaction of the
base isolated building is reduced by almost 4 to 5 times at the roof level.

8- Amir Ali, Chunwei Zhang (2021): It was found that the isolated structure's acceleration and inter-story drift might be decreased
by 40-60%. It was discovered that the isolated model dissipated roughly 70% more seismic energy than a fixed base model did.

9- Reza Zamani, Mohamad Safaie, and Sayed Behzad Talaeitaba (2021): When compared to non-isolated structures, the story
drift for the LRB-equipped structures ranges from 18.5 to 28.66%. The RRB counterpart's statistics show a drop of 35.33 to
59.66%. The average drift decreases in all LRB isolated base stories when compared to fixed base is 23.53%, while it is 49.87%
for RRB. The results for the structures with the RRB reveal a 42.16 to 57.16% decrease in tale acceleration compared to the non-
isolated structures, however the story acceleration with the LRB (lead rubber bearing) has decreased by 23.33 to 37.5%.

10- E.J. Hernandez, B.A. Olmos, J.M. Jara (2021): When compared to BIB structures, building height and epicentral distance
clearly had a greater impact on the seismic response of DIB models. Demands for MRF drift were reduced. Drift ratio reductions
in isolated structures depend less on the location of the building than do BRF and DIB. The floor acceleration ratios in the DIB
model were extremely near to unity, whereas the 10-story building's BIB increased this ratio by as much as 2.2.

11- Ayoub Shakouri, Yasaman Jalali, and Gholamreza Ghodrati (2021): Effect of DFPBs on similar fixed-based steel
concentrically bracing frames' seismic reactions when used in isolation. Peak floor acceleration, peak drift ratio, and base shear
all had the greatest reductions, which were assessed to be respectively 30%, 88%, and 62%.

12- James Michael, Iswandi Imran, and Dionysius M. Siringoringo (2021): The optimum seismic performance is provided
by the DCFP type with all low friction bearings. Comparatively to the other DCFP base-isolated models, this one has the
greatest reductions in acceleration, base shear force, amplification ratio, and interstorey drift ratio.

13-Hongping Zhu, Songye Zhu, Yamin Li, Heng Wang, Wenai Shen, and Yamin Li (2021): The peak relative displacement
of the base floor, the superstructure, and the absolute acceleration of the superstructure have reduction ratios that are up to
56.57%, 60.00%, and 52.11%, respectively, as compared to the conventional BIS.

11I-CONCLUSION

In a seismically active area, base isolation approach is really helpful. They not only withstand seismic energy but also ensure that
the building may continue to be used after an earthquake. Base isolators like LRB have low horizontal stiffness compared to
vertical but strong vertical stiffness, which lowers base shear and inter-storey drift as height rises. They decrease the seismic
energy and lengthen the time it takes for a structure to respond.

IV-ACKNOWLEDGEMENT

The joy and elation of completing a project successfully would be lacking if I didn't acknowledge the people who made it
possible and whose ongoing guidance and support gave my work success. Furthermore, 1 would like to take this opportunity
to express my sincere gratitude to Mr. Kashif Khan, Associate Professor in the Department of Civil Engineering at Integral
University in Lucknow, who served as my dissertation advisor and provided me with crucial guidance throughout the entire
process. For his help, enlightening comments, and supply of the lab tools required for the project work, | would like to thank
Dr Syed Ageel Ahmad, Professor and Head of the Civil Engineering Department of Integral University in Lucknow. | also
want to express my gratitude to Integral University's Civil Engineering Department for providing the project with the ideal
setting and assistance.

REFERENCES

1- S. K. Jain and S. K. Thakkar, ’Application of base isolation for flexible buildings’’, 13 World Conference on Earthquake
Engineering Vancouver, B.C., Canada August 1-6, 2004 Paper No. 1924,

2- S.D. Bharti, S.M. Dumne, and M.K. Shrimali, ‘’Seismic response analysis of coupled building involving MR damper and
elastomeric base isolation’ *Department of Civil Engineering, MNIT Jaipur, India b Govt. Polytechnic Maharashtra, India,
Elsevier, 28 January 2015.

3- Fabio De Angelis and Donato Cancellara, > Assessment and dynamic nonlinear analysis of different base isolation systems
for a multistorey RC building irregular in plan’> Department of Structures for Engineering and Architecture, University of
Naples Federico 11, Naples, Italy 22 February (2016).

IJCRT23A4075 | International Journal of Creative Research Thoughts (IJCRT) | i273



www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 4 April 2023 | ISSN: 2320-2882

4- M. Spizzuocob, S. Stranoc, M. Terzo, and A. Calabrese, ‘’Hysteresis models for response history analyses of recycled
rubber—fiber reinforced bearings (RR-FRBs) base isolated buildings’’, Elsevier October 2018.

5-Donato Cancellara and Fabio De Angelis, <> Dynamic analysis and vulnerability reduction of asymmetric structures: Fixed
base vs base isolated system’’ Department of Structures for Engineering and Architecture, University of Naples Federico 11,
via Claudio 21, 80125 Naples, Italy Elsevier 26 March 2019.

6- Ricky W.K. Chana, Yan-Shing Lina, and Hiroshi Tagawa, ** Earthquake early warning-enabled smart base isolation system’’
Elsevier, July 2020.

7- Aniruddha Sengupta, J. Chattopadhyay, Y.M. Parulekar, Srijit Bandyopadhya, ’Structure soil structure interaction of
conventional and base-isolated building subjected to real earthquake’ a Homi Bhabha National Institute, Mumbai 400094,
India b Reactor Safety Division, Bhabha Atomic Research Centre, Mumbai 400085, India ¢ Department of Civil Engineering,
Indian Institute of Technology, Kharagpur, West Bengal 721302, India Elsevier 24 March 2021.

8- Amir Ali, Chunwei Zhang, <* The advancement of seismic isolation and energy dissipation mechanisms based on friction”’,
School of Civil Engineering, Qingdao University of Technology, Qingdao, 266033, China Elsevier 5 April 2021.

9-Reza Zamani, Mohamad Safaie, and Sayed Behzad Talaeitaba, Assistant professor, Department of Mechanical, Civil and
Architectural Engineering, Khomeinishahr Branch, Islamic Azad University, Khomeinishahr, P.O. box: 84175- 119, Iran b
Master of science in structural engineering, Department of Mechanical, Civil and Architectural Engineering, ‘’Development
and application of a new base isolation system in low-rise buildings’’ Elsevier 8 September 2021.

10-E.J. Hernandez, B.A. Olmos, J.M. Jara, B.A. Olmos School of Civil Engineering, University of Michoacan, Morelia,
Mexico, “’Effect of epicentral distance on the applicability of base isolation and energy dissipation systems to improve seismic
behavior of RC buildings’’ Elsevier 3 January 2021.

11- Ayoub Shakouri, Yasaman Jalali, and Gholamreza Ghodrati, Natural Disasters Prevention Research Centre, School of Civil
Engineering, Iran University of Science and Technology, Tehran, Iran, > Comparative response assessment of base-isolated
braced-frame buildings considering effects of ductility design’’ Elsevier 10 August 2021.

12- James Michael, Iswandi Imran, and Dionysius M. Siringoringo Civil Engineering Department, Institute Teknologi
Bandung, Bandung, West Java, Indonesia, > Seismic performance of reinforced concrete buildings with double concave friction
pendulum base isolation system: case study of design by Indonesian code’’ Elsevier 13 August 2021.

13- Hong ping Zhu, Songye Zhu, Yamin Li, Heng Wang, Wenai Shen, and Yamin Li (c a School of Civil and Hydraulic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, Department of Civil and Environmental
Engineering, The Hong Kong Polytechnic University, Kowloon, Hong Kong, <> Dynamic behavior and seismic performance
of base-isolated structures with electromagnetic inertial mass dampers: Analytical solutions and simulations’’ Elsevier 2
September 2021.

IJCRT23A4075 International Journal of Creative Research Thoughts (IJCRT) | i274



