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ABSTRACT: Earthquakes pose a persistent threat to life and infrastructure in seismically active regions like India. 

This research paper investigates both traditional and advanced seismic mitigation techniques used globally, with a 

focus on their adaptability within the Indian context. Key innovations include base isolation systems, energy dissipation 

devices, smart materials, and performance-based design approaches. By analyzing successful international case studies 

and Indian seismic zones, this paper highlights the importance of integrating both structural and non-structural 

solutions. Recommendations are made for updating current construction practices and codes, advocating a shift towards 

sustainable, resilient urban planning strategies to combat future seismic threats. 
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I. INTRODUCTION 

 

India lies in a seismically active zone and has experienced numerous earthquakes throughout its history. From ancient 

times to the modern era, many of the country's heritage structures and urban developments have suffered significant 

damage due to seismic events. The recurring loss of life and property caused by earthquakes remains a major concern 

for the government. As a result, there is a pressing need to design and implement earthquake-resistant structures across 

the nation to enhance resilience and safety. Earthquakes are natural phenomena triggered by the sudden release of 

energy within the Earth’s crust. This release generates seismic waves that cause the ground to shake. The underlying 

cause is the movement of tectonic plates—massive sections of the Earth’s crust that shift slowly over time. At the 

boundaries where these plates meet, they may collide, diverge, or slide past one another. These zones of interaction, 

known as fault lines, accumulate stress as the plates attempt to move but are held in place by friction. When the 

accumulated stress surpasses the frictional resistance, it is suddenly released in the form of seismic waves, resulting in 

an earthquake. 

 

AIM AND OBJECTIVE: 

 

Aim: The primary aim of the Earthquake-Resistance Structure Project is to contribute significantly to the advancement 

of seismic engineering and construction practices, ensuring the creation of structures that can withstand and minimize 

the impact of seismic forces. The project seeks to enhance the safety, resilience, and sustainability of the built 

environment, particularly in regions prone to seismic activity.  

 

Objectives: Research and develop innovative seismic design strategies that go beyond conventional methodologies. 

This involves exploring advanced materials, novel construction techniques, and cutting-edge technologies to create 

structures that are inherently resilient to seismic forces. Develop optimized retrofitting techniques for existing 

structures that may not meet contemporary seismic standards. The objective is to strike a balance between enhancing 

structural integrity and preserving the architectural and historical value of buildings.  
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II. LITERATURE REVIEW 

 

 Saransh Mahajan (2021) in this paper, a parametric study is performed on effect of shear walls on tall buildings with 

different corner configuration subjected to wind loads. This paper is focused on studying the effect of shear walls on 

the deflection of a tall building exposed to the wind load in lateral direction and observing the variance in the deflection 

that will occur on the three columns (windward, leeward, and central) of a high-rise building with and without using the 

shear walls in different scenarios using Bentley STAAD Pro software. Prototype buildings are assumed to be made up 

of RCC beams and columns that are designed on a software constitutes of 36 story (G + 35) having a height of 3.5  m of 

each floors, and response analysis of these prototype buildings has been done for different columns of building exposed 

to 0° wind incidence.  

 

Vedant Mishra, M.P. Mishra (2020), In this paper they studied Reinforced concrete shear wall system and its 

effectiveness in high rise buildings. From this studied, it is very clear that the R.C.C. shear wall system can be the best 

solution for high-rise buildings because it seems more economical and easier in construction than any other system. By 

different modelling and analysis with any soft-ware like E-Tabs, we can optimize a shear wall system, which can be the 

most economical resist effectively the forces coming on it. It is also seen that a boxed shear wall system is also an 

efficient means for resisting torsions due to irregular building. 

 

Mohd Imran et. al. (2019) in this paper, a parametric study is performed on multi-storeyed building with and without 

outrigger systems, located in seismic zone IV. It is intended to describe the performance characteristics such as lateral 

displacement, time period, base shear etc. The study is carried out on a building with the help of different mathematical 

models considering shear walls and braces as outrigger systems at different locations for improving the seismic 

performance of the building without any outrigger system. Analytical models represent all existing components that 

influence the mass, strength, stiffness and deformability of structure. In this research, the response spectrum analysis is 

carried out on all the mathematical 3D model using the software ETABS 2015 and the comparisons of these models are 

presented. Finally, the optimum location of outrigger system is suggested.  

 

Mohd Atif (2015), In this paper they have  studied a G+15 building with shear walls and bracing members in four 

different earthquake zones by placing three types of bracing at different position. Some important parameters like 

displacement, axial force, bending moments of columns and shear moment, torsion for beams are calculated. Results 

obtained and published in graphical and tabular forms. Linear static analysis method was used for analysis. The 

conclusion of this study was that shear walls are more efficient to control lateral deflection as compare to bracings. 

Lateral displacement of building were reduced by using X bracing.  

 

Prof. Bhosale Ashwini Tanaji (2015), in this research they have studied different types of concrete bracings to 

calculate different parameters. X-type bracing, V-type bracing, K-type bracing and diagonal bracing have used and 

storeys drift and displacement of building have analysed. It has found that maximum displacement can be reduced by 

using X type bracing. The storeys drift of concrete braced system is less as compared to the RC frame building thus the 

overall response of the building decreases. X-type of bracing is the most efficient one in terms of storeys overturning.  

 

 

 Varsha R. Harne (2014), by using structural analysis software STAAD-Pro V8i analysis of a building has done by 

using different type of models. Different type of cross sections of RC shear walls are used such as Boxed type, L-type 

and cross type shear wall and these walls are located at different positions of building such as along periphery, at corner 

and at middle position. All types of load combinations have studied and as results have found that the load combination 

1.5DL +1.5EQX is the most critical among all for all models. It can be concluded that building which is having shear 

wall along its periphery is the most efficient one as compare to all other buildings.  

 

III.  METHODOLOGY 

 

Earthquake resistant structures utilize several key techniques to minimize damage and maintain stability during seismic 

events. These include base isolation, dampening, shear walls, bracing systems, and ductile detailing. Base isolation 

involves decoupling the building from the ground, allowing it to move independently while absorbing ground shaking. 

Dampening devices, like viscous dampers, absorb seismic energy and reduce vibrations. Shear walls and bracing 
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systems provide lateral support, distributing forces and preventing collapse. Ductile detailing ensures the structure can 

deform and absorb energy without sudden failure. 

 

1)Rocking-Core Wall 

Modern high-rise buildings use the rocking corewall technology to improve seismic protection at a reasonable cost. A 

reinforced concrete core is established through the heart of the structure, encircled by elevator banks, to make this work. 

This approach is used in many modern high- rise structures to boost seismic resilience in a cost- effective manner. 

 

Flexible Foundation–Base isolation allow the building to be placed atop flexible pads that separate the foundation and 

allow the building to move in place. One technique to with stand ground stresses is to raise the foundation of the 

building above the ground. Here, in this case, the isolators vibrate as the base moves during an earthquake, but the 

structure itself stays stable. This effectively absorbs seismic vibrations and prevents them from passing through a 

structure. 

 

2) Building Stability 

Buildings must redistribute the forces that pass through them during a seismic event to avoid collapsing. Reinforcing 

structure requires the use of shear walls, cross braces, diaphragms, and moment resisting frames. In addition, shear 

walls are a valuable construction technique for transferring earthquake forces which is mentioned in IS 13920:2016. 

These walls, which are made of panels, allow a building to maintain its shape during movement. Also, diagonal cross 

bracing are frequently used to support shear 

 

3)Energy Dissipation Devices 

This new technology for strengthening building relies on damping and energy dissipation as well, but it greatly extends 

the damping and energy dissipation given by lead-rubber bearings. Earthquake ground motion transfers a certain 

amount of vibration energy to the building. Buildings ha ve the power to disperse, or dampen, this energy on their own. 

Buildings also have a finite ability to disperse energy before deformation and destruction occur 

 

Fig 1: Metallic Dampers Fig 2: Cross bracing in building 

 

4) Pendulum Power - 

This approach works by suspend Ngai massive mass near the structure's top. Steel cables support the mass, and viscous 

f luid dampers are installed between the mass and the structure that it protects. In the event of seismic activity, the 

pendula um swings in the opposite direction to restore equilibrium. These systems are known as tuned mas dampers 

because each of the pendulums is tuned to match the structure's inherent frequency. 

 

5) Base Isolation System  

Base Isolation is one of the most effective seismic protection methods. It decouples the structure from ground motion 

using flexible bearings like laminated rubber pads or sliding devices. 

 

6) Active Control Systems:  A relatively new technique that uses advanced technologies to actively control and 

mitigate the effects of seismic activity on building structures. These systems consist of sensors, actuators, + work 

together to monitor building movement and apply counteracting forces to reduce the stress and strain on the structure. 

Main advantages is their ability to provide real- time response to seismic activity. The sensors detect the building 

movement and the control algorithms calculate the appropriate counteracting forces, which are then applied by the 

actuators to the building structure. This can significantly reduce the stress and strain on the building, potentially 

preventing damage or collapse. 
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7) Structural Walls:  

These walls are designed to withstand seismic activity by absorbing and redistributing the energy generated by 

earthquakes. Main advantages of structural walls is their effectiveness in reducing the stress and strain on the building 

structure during seismic activity. The walls absorb and distribute the energy generated by earthquakes, which can help 

prevent damage or collapse of the building.  

 

 
 

Fig:3 Structural Wall 

 

IV. CONCLUSION 

 

Advanced earthquake-resistant techniques represent a paradigm shift in structural engineering. Their integration into 

both new and existing buildings significantly enhances seismic performance, ultimately saving lives and resources. 

Continued research, code evolution, and public awareness are essential for widespread adoption of these technologies. 

This paper highlight the importance of incorporating seismic-resistant design principles in the planning and 

construction phases of buildings, including the use of appropriate materials, foundation systems, and structural designs. 

This research also emphasized the significance of enhancing the building code requirements and strengthening the 

enforcement of seismic regulations to ensure the safety of buildings and their occupants.  

 

The future aspects of the study, such as experimental studies, advanced analysis techniques, retrofitting techniques, 

multi-hazard analysis, and sustainability, can further contribute to the development of efficient and sustainable 

earthquake-resistant design solutions. These future aspects can help in improving the safety and resilience of buildings 

and infrastructure in India and serve as a model for other countries facing similar seismic risks. 

 

REFRENENCES  

 

[1]. I.S -1893- Criteria for Earthquake Resistant design of structures.  

[2]. Agarwal, P. and Shrikhande, M., 2006, Earthquake Resistant Design of Structures, 2nd Edition, Prentice- Hall of 

India Private Limited, New DELHI.  

[3]. Is: 456-2000: Indian Standard Plain and Reinforced Concrete – Code of Practice (Fourth Revision).  

[4]. National Building Code of India 2005.  

[5]. IS: 1983(Part 1): 2000: Indian standard Criteria for Earthquake Resistant Design of Structures, Part 1 General 

provision And Buildings (Fifth Revision).  

[6]. Is 875 (Part 1-3): 1987 Indian Standard Code of Practice for Design Loads (Other Then Earthquake) For Buildings 

and Structures.  

http://www.ijirset.com/


 
|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                                Volume 14, Issue 5, May 2025 

                                          |DOI: 10.15680/IJIRSET.2025.1405263| 

IJIRSET©2025                                         |     An ISO 9001:2008 Certified Journal   |                                     13160 

[7]. Pankaj Agarwal, Manish Shrikhande “Earthquake Resistant Design of Structures”, Phi Learning Private Limited, 

2011. 

[8] Rishabh Engineering, "Top Seismic Technologies To Build Earthquake Resistant Structures"- 

https://www.rishabheng.com/blog/earthquake-resistance-design- techniques-for-civil-structureBig Rentz, "How 

Earthquake-Proof Buildings Are Designed"- 

[9] Advanced Earthquake resistant design techniques for tall structures in Sulaymaniyah - (may 2012) AsmaiJutyar, 

Divya Kamran, Nishtiman Khalaf, Surean Abdalhameed Aditya Raj, Anant Singh, Aayushi Goel, Anuj Jeena (2022). 

[10] Modern techniques for earthquake resistant building Man- Quing, Guochuni Wu (2023) Earthquake Resistant 

Assessment of Building Construction Technique in The Nayaga un Settlement of Kavre Before Gorkha Earthquake 

[11]  Dharmendra Kumar Dubey, Mohit Mishra (2022) A study and analysis of earthquake in India. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijirset.com/
http://www.rishabheng.com/blog/earthquake-resistance-design-


 


	1)Rocking-Core Wall
	2) Building Stability
	3)Energy Dissipation Devices
	4) Pendulum Power -
	5) Base Isolation System

